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Ant~lithio ll'ouilo of Kaahmlr an Bp\bi _, VoL J, ~. II (18911), pp. 911, ,p~t. II, l>, Dr. o; 

Diener. _ .··. · .·. · 
Tho PermooorhoDit...,. ll'auaa of Cbitloh11D No. It VoL r. pt. 8 (1897), pp. lOG, pit. iS, b1 _ 

. Dr. 0. DiaD&'. . . ' 
The Permiaa - of bhe Prodlioma Bhalal 01 :Kumaon and Garliwal , Vol. r.. Pl. ' (1897), 

pp. M, pis. 5, bv Dr. 0. Dlooer. _ . · . 
-Tha·l!'onnl&oi --of bhe Oontml Blmalayu t VoL I, Pb. 6 (19011), pp. 204 plB. 10, by Dr. 0. 

_ · Diener. 
Tho OephelopOda-oHhe!.ower'l'rlas t VoL U, Pl.l (189'1), pp.18ll, pia. 23, by Dr. 0. Diener. 
Tho Ooi>baloi>oda ofbhelluohelkalk: Vol. n, Pl. 2 (189.'5),J!!>•ll8,pla. 31, by Dr. 0. Diener. 
111'1"!" ~ Copl_>olopoda FaliJIIB of the Blmala7a: Vol. LU, Pb,_l (1899), pp. 167, pia. 29, by 

Dr. E • ...,.lloia!Bavioa. - -
Triaa Bmoblopoda and IADiblllbranoblata : Vol. m, Pb, 2 (1899), pp. '7$, pia. II (8 double), 

by Alnancler Bittner. · 
Tboll'anna of the Bplti l!heloe: Voi. IV. Oepb&lopoda: Faao.l (1903), pp.13ll, pia. 18; .r .... 

2 (1110), PP• lllJ-.108. pill, 47 (2 donhlo); Faao. 3 (1910), pp. 307-395, plo. S'2; by Dr, V, 
1llllil[, UmallibraDohilita and Gaot!opoda: Faao. 4 (1013), pp. 391-466, pia.?; h7 Dr. 
K. .llo\dheWio Additional Notes OD. tho Fanna of the Spill sru.t ... , ..... 6 (1914), pp. 
'57-llll, pia. 4; by lila l'aala Sbeiger, Ph.D. 

Tholl'anna of the ~-Limoolcnio of'Byana; VoL V, J(etqOir No. 1 (1908), pp. 101, pia. 11 
(1 dnnblo), by Dr. 0. Dleur. . 

Tho ll'anna ol bhe Blmala,..,_ J(naohollreJk 1 VoL V, lll'amolr No. ll (1901), pp. 140, pia. l'l' (2 
doable), by Dr. 0. Dleur. 

Lo.dialo, Caralo and NOI:Io l!'r.liJIIB of Spill : Vol. V, MoDJD!r No.3 (1908), pp. 1157, p!a, U (I dnnblo), 
by Dr. o. Dl.-._ . . . . 

J:Dwor Trluo!o Cephalopoda from Spit!, lfalro .Tober and Byana' Vol, VJ, Memoir No. 1 (1909). 
· pp. 188, pia. 31, by Dre. A. ....., Knft and o. Dloow. 

The Fanna Of bhe Traiunatoorinno Llmoollone of Palnkh•nd•: Vol, VJ, lll'amolr No. .11 (1909), 8!;, 39, pia. 5, hy D:. 0. Dleur. 
~&m:ribrian rc;no~Bf.!ti I VoLVU, lllemo!r No. i (1910), p_p. 70 __@_Ia, 8, by Jl'. B. O._R.ood. 

r . ~'!."n ,_ Jll ,._ J' ~ from the Contml Blmalayaa : Vol, vu; 'lfmiloir Na, B (1811), 
PP. ...., p.., • •s • ., O.lleo!l. 

, (8118. XVI;J-.;BALUOIIIS'l'AN li'OS8ILS.IIr F.Rl'l'Z No-grJ.lNG, PJLD.,li',Q.S. 
rbe Fanu of bho Xollawaya ol Maar DDk: Vol, I, Pl. 1 (1896), pp. ill, pia. lB. 

The I!'&UDa of the (Neooomion) Beloamito Bode: Vol. I, Pb. 2 (1897), pp. 6, plo. !.(out o]prinl}. 
Tbo Fauna ol.the Upper Oretaooono (Ma&triohtion)· Bodo oHbe .V..ri HtllO • Vol I Pfl 8 (IS07) 

pp, 79, plo. 2S (""' of prilll)• . . . • • • • • 
Tbo prlee ftzod too _.._ pahlioatloai IIi Ioiii' IIIUIIII por ofna1o plato, wldt " miaillllllll obarga 
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- . .(NEW BEIUEB.) 
ne O.mbrlaD :r...u.., of tha .E..t.om.&lt--·-: VoL J, .llloliiDir 1 (1899), pp. If. pL I, by It. 

Bedlloh. Price 1 Be. .. . . ·--- . 
l'li. -olltha MorpholoD oftha Peleo.JlM!dro: VoL l,ifamoir I (18119), pp.M, pia, f,by Dr.Prila 

Noellmg. l'rillO IRe. ' A&. . 
FaUD& of tho :Miooooo Bods of Burma : Vol. I, lllomolr 8 (1901~ pp. 878, pia. ~ •. by Dr. l1rlb 

Noetliag. Prioo 6 Ra. ' As. (ovl of prilll), 
OJ>ooryatloDSaur quelqu .. Plallteo F...UO. doa Lenior Golld,...,..._, Y'ol, D, llloiiiOI!" No. 1 (lOOB), 

pp. 39, pia. 7, by B. ZeiiiBr. Price 1 Be. U As. - · 
Peruio-CarboDlforoaa Plante &lld Vertobratoo from Kaahllllr: VOL II, 11- No. 2 (19011), 

pp. 18, pia. 8, by A. 0. Seward.aud Dr. A. Slllith WOO<Iwozd. Price 1 Be. 
Tha Lower Palroozoio l!'oeaila of tbe Northam Shan Bta.teo, Upper :11_.: Vol IJ, lllomolr No. 

·3 (1908), pp. 1M, pis. 8, by J!'. E. 0. Reed. . Price 2 Be. . . 
Tl!.o FliUDo of the Napoli( Bods "" tllo ~-• ~ o1 Upper. Burma._: Vol. II._. Komolr No. 6 

· (1908), pp. 8B, pia. 9, b)' Hiao IlL Healey. Prieo 2 Bo. 4 AI. · 
'TI!.e Devoniau Jraunao of the Nonbem Shan S!Moo: Vol. II,~ Noo 8 (1908), pp,.l83, pia. 

20, by ll'. llo; 0. lleed. P.riee Ule. . ·· 
The MoUDOiio of tha Bomikot Series: Vol. m, lllomcilr No. !f:OO), fp..:d%, 83, pia. 8, by IlL 
· Coao ... DD and G. PiMarro. Intmduotioa, by E. W, V b~~~g. Price B Ra. 
'·'l'lle Breohlopoda ol the Namyau .Bods, NMbom Shan Bta.teo, B""!'l&: VoL m, lllomolr No. 
· . · · 2 (1917), pp. 2M, pia. 21, by8. B. Buokmala. PrillO 6 Ra. 4 As. 
On .am.. Filli-iemab>l from. tho Bods of no- Ooatnl Pto'rinoee.: Vol, :ar, Memoir 

No.3(1008), pp. 0,111. 1, by Dr. A. Smith WGodwuil. Rrioo 1 Be. . 
Anthroootithio F0811ila Of tho Bb&ll Statat: Vol. m, .lllomcilr No.4 (1911), PP• 74 pia. 'l', by Dr. 

0. mo-. Prioe 1 Be. U All. (oul •I Jlri.U). · · _ · 
Thal!'ooail Girallidaoflndia: VoLlV,llomoirNo.l (1911), pp. 2D,pla.6,byDr.•G, E. PilgriJD, 

- Prioe 1 Be. 4 AL · . . . 
'TI!.o Ver~;obrata Fa""" of tha Gaj Series in tha Bagti Hilla and tha Pulljab : VoL IV, lllomolr 
. · No.ll (1912), pp. 83, pia. 30 aud m&.IJ, by Dr. G. E. Pilgrim. Prioe 8 &. 

Lower Goud"""" Pl&llta from tho Golabgarb Pua, Kashmir: VoL IV, MemOir NC!; .8 (1912), 
pp. 10, pia. 3, b)' A. 0. Seward. PrillO 1 Be. . 

·&r.eOZOia. Pl&llta from Afglialliat&ll and Afgb&ll-Tarldat&ll: Vol. IV; lllomo!r If"' 4 (1912), pp. 
87, pia. 7, by A. C.Sewozd. PrioalRo.U All. . · . .. . . -

T>iaaoio "l'allll& of Kashmir: VoL V, Mmnc>lr No •. I (1913), pp. ·133, -pia. 13, •by Dr.·O. Dioller. 
Prioe 3 Bo. 4 All. : . 

:rho Anthra.oOiithlo Fa"""' of Kashmir, Kauaur ona SpiR: VoL V, lllomo!r No.2- (1916), pp. 
136, J>la, 11. by Dr. 0. mo-. Price 2 Ba. U AL 

La Crtlt&o6 ot l'Eoc6110 du Tibet Contra!.:. VoL V, JloiiiOI!" N~t. 8.(1918), P1'l P, pia. 10, by frol, 
Heml Douvill6, Price 4 Bo. · 

Supplemelltary Memoir Oil New Ordovioian and BUurian1oeaila fiom tha Nodbaro Bhall Sl&tae: 
Vol. VI, MemOir No. 1 (lDlfi), pp. DB, pia. U, by F. R. C. Reed. Prioe3 Bo. 

DovOIIian Fosaiia from Obitral. and tho Pamira :. VoL VJ, MOJilair N~t.ll (192ll), pp.l36, pia. Ill, 
by F. :B.C. Reed. Prico4&. . 

Ordoviol&ll &lld Siluriall Fosoils from Y1IIUIU: Vol- VI,lllomo!r l!iO. a (1DlrJ. pp. ae, p1a. 8, 
by F. :a. o. lleed. Prico 2 &. · · 

Upper Car- Foooils from Obitral. and tha Pamira: VoL VJ, MemOir No.4 (1921), PP• 
· 184 pis. 10, by J!'. R. 0. lleed. Prieo 9 Ro. 18 As. 

Indian Good"""" l>luta: A lleviaiC!o: Vol. Vll, lllomolr No.1 (l920),,-pp. 41, pia. 1, by A. 0. 
Seward &lld B. $a1m1. Price 1 Be. 12 AL 

Tho Lamollibr611ohiataof -tho Eooeae of B...,.: VoL VII, Melll.olr No. S (19!3), pp. 24, pia. 7, 
l>y Dr. G. de P. Cottar. Prioe a Ra. 10 As. 

A lleview of tha Goou Glaortla with diOIOrip- of 10'reral opeoioa: VoL VD, Homo!r No.3 
(1926), pp. 18, pie. 32, by B. Vredsllb~~~g. PrillO 10 Be. 6 As. -

An -mplata okull of Dillotberi11111 with notes Oil tho IndiaA formo: VoL VU, Memoir No. ' · 
(1924), pp.l3, pis. a, by B. w. Palmer. l'rioo 1 Bo. 2 As. 

OcmtribntiC!DI to tho PaheontoiOI!1 of "'-m • Vol. vm. Memoir No.I (1928), PP• 7f, pia. '· by 
Edoh S-lar. P.rioo li Rl. . · · 

:lha Anthr&ootberiidao of tho ·Dora BuatJ depoo!to In Balllolriltall; Vol, VW, MemOir No. I . 
(1924),XP· 89, pie. 7, by o. Fore tar Cooper. Price 4 BL 

ThaPerioao-eylaoftha Eooolleol Burma: VoL Vlll, MemolrN<~.·3(1D_!6), pp. 28,pla. 2, b7 
Dr. G. E, PiiJ!rim, I'rioa I 1\e. 9 At. 

Tha ll'oaallSuiclao ill India : VoL VIU, l!femo!r·No, 4 (1928), pp. 811, pie. 20, by Dr. G. B. PiJ&dat; 
· Prioo 11 Ro. 12 Ao. . · 

Oil t.he Blake CoOoolioll of .\mmoofloe from ·Kaoli!o :·VoL IJ[, llomo!r No. 1 (19U), pp. 29, by 
L, F. Spath. Prioo 12 As. 

1WvlsiollOithoJ1lf1111SioOephalop<HIJraUD&of Kaohb(O..toh): VoL IX, MemOir No. S. Part I 
Cl_ 9l!'l),. pp. 71, pie. 1-7, prioe 4 Ro. 12 AL ;Part ll (1928), pp. 73-101, pia. 8-ID, prioe 
'1 Rs. 1i As. ; Part m (192&), pp. 163-278, pia. ~7. prioo JO &. 4 Ao.; Pan lV 
·_(1931), Pl•·l!'ID-850, pit. 48-103, prioe Sf. .0.. 12 Ao,; Pari; V (1931), p. p. lllil-1158, 
pia. lO:t-1!4, prioe 12 s .. t4 h; Parll Vl (1933), pp.l-Yli, 8889"• pia. 1lloi·l30, prill8 
13 Ba. 8 Ao.; by L. I'. Spath. 

Pa-io and 61...,.olo F-tie from Yalllllll, VoL X, JlleJDo!r No. I (1Da7}, PP• 3111, pia. 
:.10, b7 J'. B. 0. BeocL Prioo 20 Ro. 8 AL 
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The MoBUM& of •he B&nlkot Soria~ (togethor with """"' opooiM ftoD> tho Oardlta lle&muiollld 
Bacia): Vol, X, Memoir .No,ll (1927), pp. 31, piL 4, by M. OoaDI&llll and G. P-rro, 
reriaed by tbol\oto.B. W. VndaDinuJ,-.itban.lilkoda.otloa Olld oditorltJ 110toe b.J :Ot. 
G. c1o P. Cotler. Pnoe I Bo. 8. A& . . · . 

Lot Couohea a c..rdila Beaumont!: VoL X. Momulr No. a, · Lot Ooaohooll. aa..Ji .. Be&onloall 
dr.na lo BOI"aobiotall: F-. ·1 (1928). pp. 211, p!L &, prloe ! Bo. Ill .V.; Lot Oonohea II. 
Cardila Beaumooti d.,. lo lllild: .11'-.11(1928). pp. 87·78, p!L 8-11, prloe 4 Ba. 8 .V.t 
1>7 Prof. 11oDri :Oouvlll6. · 

A Supplomoat to tbo..llolluaoa ol the Baaikot Soriot : Vol. X. Memoir No. 4 (1928), pp. 78, pia. 9, 
by the late&. W. Vredo.ob1Uf,ediled wi.tbllOt.. by Or, G. do P. Cotter. Prioe 6 Be.lliAi. 

Berioio!lll of India11 ll'olllil Pia-: Vol. XL Coaife"""" (a.. Imp-'•aa alld Inorutatiooa)r 
Part; 1 (19"28), pp. 1-t9, p!L 1-8, priOB 3 &. U A& ; Coaiferal .. (b. PeHifaotiolla) • 
Patt; U (1931), pp.lll-1U, p!L 7-lil, plioe 7 Be. 6 A&; by Prol 8, SahaL . 

Tho ll'auna .of the Aggiom- Slate Seriaa of Kaohmir: VoL XU (1928), pp. 42, p!L 8, by 
· tho late S:. S. Bioa, with aa latroduolory Chepter, by 0. S. Hlddlemlal. Prloe 6 Be. 8 .U. 
TheArliiodaotyla of the Eoaono of Bunna : Vol. xm (19:181. pp. 89, piL 4, by Dr. G • .&. PIJcrim.. 

Prioo 3 Be. Ill .V. · 
A Bivapi~ Palate Olld other Primate l!'..U.. from Illdia: Vol. XIV (1927), pp. 24, pL i, 

. by Dr. G. B. Pilgrim. Prioo l Be. 8 AI, · · 
l'be l!'OIIIIll!'&ana of tho Salllalla Rouge and IODio Neigllboarlog Areae: VoL XV •• An In· 

trodaotory Nolo : Part; 1 (1930), pp. 15, pie. 1-4, prioe 1 Be. 4 Ae. ; 1>7 Lt.-OoL L. M. 
Dtr.viao, B.A., .F.G.S. The Albtaa &obinnid .. , Part n (11130), pp. '1-tll, pL 4e, prioe 
12 Ae.; 1>f &!tel D. Oarrie, B.SO., Pb.D., .F.G.S. The !lraohi~poda: Part at (11130), 
pp. 26-lfl_ , ~ 6·11, prioe 1·Ra. 4 Ae.; b1 llololl llllarpenlo lolwr-Wood, ALSo., F.G.S • 
.Lower.Aibiall Gutiopoda and L&melllbraaobil.: Pert IV (11130). J>p. 39-40, J>L 7, prioe 
14 A&.; by L. B. COs, M.A., F.G.S. The Lower Oret.aoooao Ammanoidoe; -.itb Noteo· 
on Albian Copllalopoda from Hau.ra: .Part V (1930), pp. ~1-611, pill. 8-9, frioe 1 Ba. 6 
Ae. ; by L. .F. l!p&tb, D.S.., .F.Q.S. The l.>al~ .Fo.,..iliailera : Part V (11130), ·PP•· 
07·79, pl. 10, - It .V.; by Lt..·CoL L. M. Danee, B.A., .F.G.S. Tile Lower Eoo8Da · 

· Ooralll.t Par' ·VII (11130). J>P. 81·128, piL 11-10, prioe 8 Bo. li At. ; b.Y J. W. Gngory, 
LL.D., 1>.8a., l!'.B.S. Tile Ilion..- of tho Haagu Sbaleo: Pan Vat (1930), pp. 1211-
222, p!L 17 .2J,J>rioe 4l Bo. " A& 1 by L. B. Cos, M.A., F.G.S. · · . 

Uppor~FOfllilllfromT!het:VoL XV1(11130),pp.ln,pl&4,b7J'.&.C.Baad. Pzioe 
3 Ra. 8 Ae. . 

t!lew l!'OIIIila from tbe Produ-~ of the Salt~ -.ithaotoo an·othot lpiOIOe•; 
Vol. XVU(1931), pp. 66, p!L 8, by F • .8. 0. Bead... Prioe o Be. 8 Ai. . 

The l!'oaoil Ce.mivom of llldla: Vat. XVID .(193tl., l!lh 28», plo. lOo by tJr. ·G, .&. __ Plljjz!m.. 
Price IS lbJ. 12 AI. 

UpporCarbonifomas Foaollaflum.o\faballl.d<ll: VoL XIX (1931), P.P· 39, pta.'- b7 F, B. O.Baad. 
Price 3 Ra. 10 Ao. • . 

New Fouila from tho Agglomerot.lo Slate of Kashmir: VoL XX. .lllemulr Na. 1 (1982), 
pp. 79, pta.13, by b', K. C. Roa<L Prioo 8 llo. 4 Ae. . 

HoiD~nYion rajlD.ah&laDf;,§~n. et ap. na:v .• a FoasU ADJr:_i i1atpe_rDloo1 Wood, devoic:fof .vesseJA. __ _ 
from tho Raj~l . Behar: VoL XX, Memoir 1i'o,2(193S), pp.l9,.pla.l, b:y Pro(, 
Jl. SaboL Pnoo 1 Be. 12 A& . . . . . .-

A patrlliod Williamaoala (W •. 1ewardioua, ep. uov.) from ihe &jlll&blll Hillir, India: 'Veil, .XX, 
llleiDQir No. 8 (19311), pp.lO, pill. 3, by lc'rof. B; Sabnl. Prioe·2 B&.ll AI.· . - · . 

'l!ho J.,....,io aud Oro~us Ammoo.it.oa oud Bolomnitoa of' the Attoo~ o;.wiOt:. Veil. XX: 
l!omoir .No, 4 (193lJ. pp. 3~, pta. 6, by L. ll'.l!p•th. Prlce' 1.\9; _· · · - ·' . 

The TriMBio, Jur ... io ond Oreto.eoua tlllawpoda and Lamolllbr..,obla ol he AttOali: Dlatrlot ,. 
Vol. XX, Memoir No. 5 (1935), pp. 2,1, pie. B; by L. J.l., OoJ<, Prioe 1 Be. U Ao. . -

'.Che OroloaoouaSauriaohla nnd OroitbiBOhlaoltltollentmll'rovlnouoflndi•• VoLXlU,Memoi<· 
No_. 1 (1938), pp. 74, pia. U, by Prof,JI'riodrlob.ll•ron -roa Hao,..ondDi' •. 0. ..&. Metle7. 
Priee 13 Ra. 8 .u. . . . . . . . . 

a.mbrian olld Ordovloiall Foooildrom Kaallmlr: Vo!. XXI, Mamolt t!lo. lr (1934), pp. 38, 
pis. 2, by !1'. R. 0. Boed. Price 2 Ra. 8 AI. · 

The Lowar Pa!ofzolo Faunaa from tbe Boatbom Slum St;aleo : Vol. XXI; Momolr No. 3 (in 1M 
Pnu), by li. R. 0. Beod. . ··· . 

Fouil Alge .from tlto Upparmoat Oretacoouo hecla (the Nlaiyur group) of tbo '.l.'riahinopoly 
D~ot, S. ladia:-Vol. XXI, Memoir No. ·4.. (I~>IM Pnu), by l'rofa..r,. &ma Baa &Dd 
Juliua Pio.. · · 

llo~= o~ :~ 2.~ 1 Vol, XXU,llomoir No. 1 (1933), ppo 311, pta, 8, by &. L. G, 

Fooeil MoUUI<& from Sootbom l'erau. (lrall) and llahroin Jaland: Vol. XXII Jll:emulr No a 
(in eM Prt~t), by L. R. Coz. . •- - ' 

On llojo~ Ammonite. and Belomuitoo from Eastem Perala (lraa) 1 ·Vol. x:xn. .MeJnoir 
No.3 (an 1/:e Pre.,), by L. F. Spath. · . · 

A P~•Carboailoroua .FaUila from South Weat Peral& ~); VoL XX:U. Memoir No 6 
(tn lho p,..,), bf J. A. Douglao. · · . .. ' 

.Somo Fossilll from tbe Ewydoama and Connlari& Bodo (Pnnjabi&n) of the· Salt Br.aa•· VoL 
XXIU,Momoir No, 1 (In lhe Pru17, by Ji', B. 0. Rood, . . • 

lodo~•t•r:.<WIJra ood S!occioa dC>iolibod In tho Pal.,ontologla Indiao, up to tho 1"•t 1891, 
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RECORDS OF THE GEOLOGICAL SURVEY OF lNDIA. 
. ' I , 

. Vor.. -J, 1888. 
'hrli (ovl al ,nfii)-:Annual ropcnUor 1867. Coa.l·Maml of 'l'awa T&lloy. Ooct.lla O~rrow 
< ·BIIIL Cop!"'<. ill Blllldalkllnnd. :Meteoriteco • 
.Pan.! (Old •I :PJ"flt);-(lool ........ of neighbourhood ol ChaDdo. Coal naar Nagpnr. ··Geological 

_ .lloteco ou 8u..U oolleotorato. CeJ>balopodoWI laona ol South Indian OlOtac&oWI .depl>lito, 
Lead In llaipur distri.._ Coal in Eut..rn Hemisphere. :Meteorite&. 

1'lrrf I (011f •I f>rini),-Gaetropoduas la0110 of South Indian oretac>eoua depoalta. Nates on 
.• route from Poona to N"BPar ci4 Ahmoclauggur, J~ Loouar, Yeotmabol, Mangail and 
· IDnS1Jnghat. Agat8.ftake In pliocone (f) dopooita of Upper Goclc<vory, Boandory of 
, • VindbyAD aerier in ~patana. :M-ritea. 

-~- ":'·:>' , .. -· . _ · .. vcn.. II, 1869. 
Pllri l (Oifl al print).· --.. :Vr.lle. .,1_Cif Poom& !1....,, Weot Berar. Kuddepahaad KtirnooUormatlaaa. 

·. Oeoi<J@ical o!<~ of'BI>IJiaDg plaleaa. Gold Ia Singhbhum, eta. WeU. al Baa.,..bagh. 
:· '·:Meteoritocr. • . . . .. · . 

·l'Grf t (""' qf,.....,t.~:Annaahoport for 18611, Pugoharo tecta ..,d other apea!ea ol Obelonlo 
, · · . from ,....... tertiaey dopaslte of Nerbadde valley. Motamorphio rooka o.l BengaL 
.Par,t B (011f of prifii)•-Geology of Kutoh, Weatoru India. Geology ud phyaiclal googra~ or 
· . l!Iicob&r l)laDdo; . . · . · . . . . 
'Pan I (ou' of pifti);-Bodo toDtoiDiDg tllloified .-.1 lu Eaneru Pmue, llrltieh Burma. 

, Minera!O@ical atot.iotl-.. ol Xumaon diria!Oil. CoaJ.fteJd near Chuda. .LNd ill Ra.lpur 
- ,dlall:iQ. ~·-tea. _-,. ' .. ,. -.. - -· 
.-:.- .. 

VoL, DI, 1870. 
PtJrf'1 {out of Fifii).-Auaal raport for 1809. Oooi•17 of nelghbourhaod ol Macliu. AUuvlal 

dopolito of IJTS,.adi, ...,tr .. tod wilb lboee af Oangee. 
Pari··· t (oul of ,n111).-Geol017 .af Owallor aad -vlolnlty. Slata& at Chltoll, Kumaoil. Leod 

_vein ll&lr Cbioholi, Raipar district. Wardha riverooal-6oldo, Berar ud Oelltral Provlaoe&, 
Coal at.Xerba ill Bilaopar district. . . . . 
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' 
1.-INTIWOUcnON. 

(.L. L. 1!'DxoB.) 

In the mat Review it Willi explained that, although many valuable 
mineral prodoota were being woxked in different parts of the CO'IUl

try, it. Willi impossible to obtain figuiea uting to &lime· of them 
sutlioiently precise to be of any value for statistical purposes. The 
moat• ··OODBpieuous of these ' minerals '-classified as such for con· 
veuienoe sa.b-are. the various forma of buildiDg material and 
alate. which are natnrally used extensively in every district and 
w~ form ·an excellent index of material progreea, if reliance could 
be placed :on the figures retnmed and if the figuiea ·of one period · 
could be ~ed as fairly comparable with those of another. 

in o~ · to obtain some mental impression of progreea, we are 
eiompelled to exo1ude from the Jiat of minerals contributing to. the 

· statement of total values,. those about which 
OrolqiiJ!I o.t tile we can obtain only partial figuiea or rough 

mlllcrall. local estimates. The minexala axe tb.us 
reviewed .in. two groups, as before, namely ;.,-

'(}roup z.~Those for which approximately trustworthy annual 
. :returns aie obtainable ; and 

· .· lhoup II,~Thoae regarding which regularly recmr.ring and full 
· · particulals cannot be procured. 
Aa ~ . method& of collecting the returns beoome more plllCise 

from year to year and the JDBilhinery employed for the plllp0118 . 
. 'becomell more etlioi.ent, the minerals inoluded in Group I tend to 
inoreaee in DllDlber ; tbat group now comprises :-

Antimony. Iron • 
. . Ohromite. Jadeite. 

,CoaJ.. Lead. 
Copper. Magueaite. 

-.Diamonds. Yanpneae. 
Gold. Mica. 

. Graphite. :Monazite; 
,IImeBita. N'ICkal. 



Petroleum. 
Ruby, Sapphim and SpineL 
Salt. 
Saltpetre. 
Silver • 

Tin. 
Tungeten. 
Zillo. 
Zircon. 

.As the Burma Ruby Mines .Ltd. ceaaed work in 1931, so that 
reliable etetistios of gem production in the Mogok Stone Tract are 
110 longer obtainable, it may prove necessary in the .next Quinqnennial 
Beview to tranafer ' Ruby, Sapphim and Spinel ' to Group ll. 

Unlees otherwise stated, the ton mferred to in this review is the 
English etetnte ton of 2,240 lba. Where there are totoJa likely to 

be of interest to foreign readm, weights are 
also expressed in metric toua of 1,000 kilo

grammea 11a0h (equal to 0·984 etetute ton). Reto.rns in mau..Ul 
ha.va been tnmslated into tons, hlUidredweighta and quarter.& 
througlwut. 'l'he ontput of petroleum has been given in Imperial 
gallons, and totals are expreesed also in metric tons, on tha assump
tion that one metric ton is equivalent to 24.9 gellona of crude oil4f an 
average llpellific gravity of 0·885. V eluee in eterlinf are calculated 
throughout at the a.ppro%imate average rate of exchange for the 
particular year ; this rate of exchange· is indicated in each caee, 

, The date 'employed in this review have been obtained from 
· various . eolUCeB. Before the year 1904. ,the Annual Btetiatica of 

Unll!l recoploed. 

Mineral P:roduotion were published by the 
Sources of hllormalloa. Director-General of. Stetis!iios. .Since then the · 
11gurea ·!If miuera.l production for lPdia ha.ve been publiUed BI~nually 
in the Recorda of the Geologica.l Survey of India. Beturaa· of mineral 
productiop are now sent by Local Governments, Political .Agents 
and in a few cases by Indla.n Darba.m, direet to the Director of 
the Geological Survey, except in the oase of mines under the Mines 
Act; when the figarea are forwatd.ed direct by miue-manegera to 
the Chief Inspector of Mines, who forwatd.e a. summary to the 
Geological Survey. Information rega.r!Dng exports and impol!ts has 
been derived from the publioetions issued by the DirectorAHneral 
of Commercial Intelligence and Statistics, whose co-operation in 
other ways has also been of great asaistanoe. Additional info:mation 
has been obtained from the following souroee :-

(1) Annual RetarDS of the Chief Inspeoto:r ·of Minee in India, 
and the Chief InspeGtor of Mines for Mysore; 



~) :MW!rat Pro4u«itm of lflliia, 1flei.ait f~ (I 

(2) ~· Administration Reports of the variou Local Gov
.ermnentlt and Local Mmin!afaoationa fn India; 

(3) Annual Adminimati~ ~po!fa of the Railway Boatd; 
(4) Returns . isaued, . by· .the various Geological Surveya and 

Statistics :relating to Min.ee and Quarriee, published by 
. the English Ho~ .Olfice, 

· (6) Be~ by- the Im~ lilstitote, Lcmll.on. 
· We are .Jdso. indebted ·t& the Managins Agents 4lld General 

Manager!~' of several M:iniDg ·Companies for mnoh infonilation supplied 
ilirefi, . 
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II.-$UMMA~Y OF P~<XmESS. 

[L. L. :B'lwiOJL] 

Table lanmmarises the output and value of the prinoipal minerals 
produced during the five yeam under :review. The total values 

Toflll vlllues. 
have the. obvious defect of: being the addition 
of 1llllike denominations; This applies m11Ch 

more markedly to the quinquennium 1919-1923 during which the 
exchange varied between the wide limits of ls. 21fd. and 28. 
1014s per rupee. Between 1924 and 1928, the exchange varied from 
lB. '41d; to 1s. 6-a\d. per rupee ; whilst in the period 'now under 
review, the rate of exchange has varieci between the narrower limita 
of lB. 5Jrl and ls. 6w\l. per rupee. .This variation in exchange, 
BJD&Il 88 it is compaNd with that· of the pmvions ten yeam, combined 
with a variation in the actual intrinsic value of the minerals and the 
enhanced effect caused· by the lack of eynobroDism between the 
time of purchase and the time of payment, detracts ccmsiderably 
from the precision of statistics. Furthermore, export values, being 
the only :returns obtainable in some cases, are ranged with spot 
values, while "the latter necessarily vary with the positicn of the 
mine, :representing not the tJGlues but the prir:es obtainable. In 
the caae of ooal, for instance, the so-called value of a ton of good 
ooal in llengal is leas than half that of the inferior material raised 
jn Baluchistan ; in the caae of aalt, the values given are the price& . 
charged, and are less than the duty, which is the principal value of 
the aalt to Government. Certain valuable mineral products, auch 88 

buildmg stones, are omitted altogether for want of any but very 
approximate estimates, as are all the other minerals in Group n. 

The values :returned for minerals exportad are also nece••en1y 
lower than they would be if thoae minerals were coneumed in the 
country, and it ie consequently unfair to oompare this table of valuea 
with correapouding returns for COillltriea in ·which metallurgical 
induetries 11.ou:rish on a larger scale than in India. 1\langanBPB-OrB 
is a conspicuous example of a product the value of which, to the 
Indian producer, is reduced by the heavy coat of transport. The 
country is thus not only so much poorer by the loaa of the metal 
exportad in the ore, but ie paid in return oonsiderably INa than it,a 
market value. 
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TAliLll l.--Outf!ut 11M walue qf Minerals for vimah reliable retuf'll8 of ~ 
M'UfJIII1abie for the.yetm 1929-83. 

" - 101!0. ' 1010. 11111 •. lOU. 1818. -(ll•lllr. IHi (SI·•JIIr.1!H)· (11-JIIr. 18'6) (ll•Bo.ll-8) (11•111. IH) 
-

Oaol' . . . £ a.eee. .. r ~861)1M ... _. 6.118,881 4689,830 l,f'f&ofHJI - liS,IiiB,iU liS,803,o48 lll;ne,m 20,153,387 10,789,188 fl,'f11,111 - . . £ 1.800,«8 (,888, '117 ' 4,880,380 .. 1,818,875 4,707,06t 4,AII,ull ..... 800,148,09! :_ ~1,080,108 ,. 105,018,751 -··" -.... ID1,811.4Dl -. . . £ 1,141,101 -~.(K)0--'1 ''"""'"' 1,906,1JS :8,078,101 1:r'IJ' ... SIIS,Ill9 3!0,2Sjl BISO,CSD 8291ti8Z 388,108 

LudaadleW ..... £ 1,8f5,8f.l 1,348,051 
. 

" 039,900 8!0,101 861,8JO 1.1111,80& - - '10,'111 ...... .. '18,180 7G,HO 70,&80 IA,4111 -. . & ...... 176;087 1~4,lf7 
' 

016,S$8 STB,eca '"·'61 - ·1,734,610 l,Ml,200 1~«.05, ,, t;ose,scs 1,783,181": J,1Jti,HI 

• ...,,.,.._01'8(4) • ,j 

- - 't,523,89S' 
l84,f89 

i~tl'l,'TQ ""'078 - ....... - .... 7,867 '' 108, ... 
801,86& 

81.2,W 
378,W 

1JJ.ill 
IH,flll ·- . . .• & 801,7U an,oos · 387,861 4n,&&7 4.97,218 111,m ... 7,108,327 ,.,1;172,0.5_0 6,923,005 8,0!8,787 ........ 1 8,181,or• 

lllaa (J) . • £ '18C,CJ8iZ &n,OU 807,Stt 2&1,800 807,871 ,41,6&'1 - 118,076 82,901 - '7,0Sl. 57;717 r1,111 

~_...<lle.-.:.. i. ioe:,asa 58S,IQJ 408,891 350.!13 .... 8&1 HI ,AU 
84,8D ·- 18~J,p~s 157.1187 t""on 104,.467 1Uo114 

"!r~Jl-arfl • . s - ·oe,Bils 
... - iln,os 

8,0« 
' 

"':::&: 811,526 
,,157 

48,,08f ...... 811,110 .. ... - ' . £ 48t,o4t 380,028 '' 808,055 ·lOt 720" 187.811 .. , .. ,. 
""" l,f8Q,tJS 1,8fD,f"".A 1,124-,881" ' . -~?tO~ '"""""' 1.'118,'1/JI ·---· I ·- 180.0ii' 117,000 llS1(81 231,800 111,60$ - 68 .... 17.120 &1,4GG f.C,d4 '., - 11,431 ... ,. .. -

~-. " ~l.lT,!OS ·111,9'1 "11,64P 
,_ 

'::::: ...... 101.110 - 1,3ff J.779 I,G04 2.80& •.AD• 
........ (J), • 71,7SG la,f.41S 78,116" D2,m 117,188 IJ,$tf ...... 111.7DB 78,_&88 

" 
1!8,11.5 105,7U lh,&fle IH,ul 

Jnobi~. ...; .. :£ 47,670" .18.'110 .o.ou 77,860 ...... 11.111 
ICiilt S.OGII a,uo J.Oll 3,680 8,850 8,111 - . . £ ll8,80l0 ~·a 41,0"01 58,184" 11,087 14.'111 .... 13,670 ll8,770 38,16f ~.0153 IJ.080 II,AGJ 

Clllmmlto . . £ 111,818 ..... 18,885 ' . 20,717 18,'186 11,611 

""" "·615 ...... 1&.818" 17,806 16,6!0 H,11J 

Jldal&o(•J . . £ 81,280 18,187 18,09f. !8,819 1S1&11 ...... ..... J.ll7 1~475 J.OOO "·'" 1,710 S,lll ---w • 1$,181 ~ 1 .... ~ 8,017 l7.09't 11,111 

~ -- 1,..., 1,105 - ... l,f81i l,AII 

:a.~ a.,_... :s U,718 9,715 8;175 .. <•! "' 
,..,, 

B eL o&Jat. "·'50 80,0W ' (d) .. (tl 1,108 16,ZIQ 

~ . . s e.- ... ;, 1,0&0 .&,4-70 7,144 f,IN - U,f07 11,618 &.ass ts,acu ...... 14,&14 -. . ·.:.. 10,805 
l,4,73" 

4,901 ·. 
lifO 

-,.,m - ..... 1;171 I,IH 
8&1 •u . ,. ... 

'" "' • s 
~= 

..... 2.&89 &,428 4,?80 I.SII - l;ut 0&9 J,U, ... .. J,ld1 

'Jloll&llto •• ' . ~~= ... 890 e..t" l,fiOI I,Ill . . 
tou,,·, u .. "" ... Ill 

l'Of.U. V&JiDII •' • -11 l81NI .. ,.,.., ... D,m,aoa lf.llt,ftl 11.885,111 r,AU,pll 



In the AAimal Rerie\1'1 til Mineral Ptoduotilllt ihe :lllinemls· of 
Group Il are inoluded. in the table . of total values. These totalS 
fdl from 11 maximum of £22,328,686 in 1929 ta £15,612;295 in 1932;:• 
with a recovery tiel. £16,618,069 in 1933,. the avarag«~ fol! the period 
being £18,409,8431 a fi~ :£1,026,839 higher than •th& average .of 
'f&lue of Gtoup I ttrlnerala · as ehown .in Table l of the present uvill'W; 
Of thia difference £911,12& iB due to buildings· materials alone. 

The ilnperfectioD& of Tabl!t 1 of thia l!eview 81!8 those ecmfessedly 
:illsepamble froDI all auoh eatimatei .of mineral production> Never-

. . theleu, i1t is of interest to compare the total 
Compal'lttnl Willi are· values in Table 1 of this review with thll 
preytouperlod~o · . • . ·. .• · • 

• values as g~ven m the Cbl!re8ponding tabli!B m 
pMViona zevillwa, This. oompariaoD is made in Table- · 2 showing 
the averages of eaeh period since. thia reviaw: was inatituted, the 

TAliLB 2.-Yalue rQ pt'Oduoti011 ml'fldiGej mimtalB m ihoup J.jor 1M 
periolll898-1903 atilt 1M rit~J followi'tlfl iflirlqvennia! perieds. . 

-

Awrop Av-.. Awrop 
Nlllllbet of IUIIlui Ollll1l8l llllllu&l 

1'<lliod. minorala valaeo£ vatu .. of valu..o£ 
valuocl. lelelprodolo- petroleum tolel prodRo-

tion without tiou. · produotion. 
petroleum. 

. 

•£ ll £ 

i-19011 • . • 14• ~.'10& 186,81C1 4,06'1,896 

lOM-IIlOt • • • )II" 8,716,326 692,881 '-128,438 

1809-1918- • • • 10* 8,893,21B 989,07ll 7,480,100 

191'-1918 • • 11• 11,821,743 1,073,80!1 lo,749,139 

1919·1923 • . . liO 24.615,727 7~03'8.298 "17,579,429 

192'-1928 • . . !of. 28,87&,678 6,1168,229 17,607,349 

11129-1933 • . . u 17,388,004. 4,819,280 r:J,a63,72' 

•Iuoludeo OliO Group n mlneml, amber, 

first :review being fo:r the siJt.year period 1898 to J903. The steady 
inerea&~~ from quinqnemrlum to quinquemrlum up to the w&:r period 
ia a measure o! the steady growth of industries iD: India. The great 
increaSe in values• for the lirat FOllt-WU ~ l9lllol923 il partly 
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a. JII888D!8 01 the grea.t inoreaae Iii priCe& of all eommoditiea, but 
.. partly due tO a teviBed Jll8thod of valuing the production of petro

leam in :Burma adopted by the· Government of Burma in 1920 • 
- . •· 

MiDonl. 101.11. 1920. lOSS. 

'rom. 1'-. T-. 

Coal . . . . . . 16,2011,009 
' 

17,116ll,il' 19,789,183 
Sal' . . . . . 1,299,281 1,830,123 1,783,061 
Jrou.oro . . 3'10,845 1!611,006 1,228,6!6 
lilanpn-(G) : : . . 804,7&6 805,8311 376,3M . 
Cop &1111 .oppor-- . . 3,810 28,167 194,437 

~--- . . . 0,1139, 28,809 70,580 
Zino oonoentmtea . . . r...: .. 61,432 
llmOIIite . . . ... &~.980 
Chnmlte . . . . 6,676 

' 
28,601 16,8!0 

Mapesite ., . . . • 14,086· 14,346 16,206 
Saitpea.(a) • • . . . 14,846 22,133 8,478 
'l'iD ODd tin- . . . . 7,116 2,282 4,60& 
Nickel·opeilo . . . . : .. .. 3,360 
Mica(a) , . . . . . c2,6&6 3,826 2,886 
~ ... - ... ' .1,688 .2,3t6 2,604 ,. 
Antimollial lead lolld ~- . •• .. 1,486 
ZirooD. • • • • . .. 676 
Vonade . . . . . 1,286 I,641 188 
Gmpllite . . . . . 

'iso 100 .. 
Jlldeito(a) . . . . . 

' 
266 00 

0... o... 0... 
Gold . . . . . ' 686,761 496,068 338.108 
au- . . . .. . . 126,209 2,800,267 6,0110,241 

. 

Oual& Cazato. Canto. 
DilmOD<IB . . . . 116 86 2,842 
:Ra~>T. •ppl>il<r, .~ . . . 278,'108 166,004 1,108 

' . . .. 

Gallone. Gallon~. GaD0110. 
Pobo!eam . . • . 1'17,666,231 228,116,834 306.009,022 

. --

Vlilue 'lrith Peaoleom . . . £9,071,141 £19,1!89,668 £15,866,361 
:VOila& 'lritllout l'etraleum· . . £8,930,&G £11,2'1l!,038 £ll.l6':.39J 

-
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Prior to thiil year, the Government of B111'111& valued the petrol.enm · 
production at Rs. 2-8-0 per barrel of 42 galloDB, but in 1920 the 
figure of Rs. 04-6 per gallon was substituted as more correct. This 
rate has been applied . · rettoapectively to the 1919 production, 
inoreasiDg thiil from £1,834,308 as first published to £8,340,89~ 
inorease of over £6! JDillioll8. As a result of thiil there is a atatistical 
• fault • between. 1918 and 1919 of the order of £6! JDillions· with 
1919 on the 'upthrow' side, in consequence of which the figures 
for the last three periods oallllot be. compared with those. of the 
first four periods without allowing for thiil ' fault '. The ' throw ' 
of the • fault • hall deoreased markedly frcD1 1927 onwards, but is 
atill of the order of £S JDillions compared with the first four periods. 
Consequently it hall been thought suitable to show in the last column 
of Table 2 the average &llllnal values for each period of. the Indian 
JDineral production without petroleum. From this it· will be eeen 
that there was a great inorease in the value of the Indian mineral 
production for the two quinquennia 1919-1923 and 1924-1928, the 
peak years being 1920 and 1924 with values of £21,272,038 and 
£20,124,665 respectively (excluding petroleum). Since 1~, the 
value hae fallen rapidly to £11,120,907 in 1932 at the nadir of depres" 
sian, rising slightly to £11,157,392 in 1933 (excluding petroleum). 
Even i>t the nadir of depreesion, however, the value of the Indian · 
production (excluding petroleum) was some 24 per cent. sreater thp 
in the laet pre-war year, 1913 (£8,936,555). The extent to which 
the inorease is due to inoreased prices and inereaeed mineral produc
tion respectively may perhaps be judged from the arcompenying 
statement of production in 1913, 1920 and 1933 (see page 13). 

During the quinquellllial period under review, the output of coal 
hall fallen steadily since 1930, and thia fall hae. unfortunately been 

. . accompanied by an equally steady. and notice
,it•,::'::.': In out· able drop in value. .. The output of petroleum 

· hae been steady, but the value has fluctuated 
about 11 per cent. on either side of the mean. The secular decline 
in the output of gold continued during 1929 and 1930, but wae 
arrested in 1931 ae a reault of Britain's departure from the gold 
standard, ·:soth the quantity and the value of the manganese-ore 
production llhow a catastrophic fall. The quantity and value of 
iron-ore produced also shows a heavY fall. There :was a moderate 
general decreaee in the production of lead, .zino and .silver, &ccom•. 

panied by a very heavY fell in values, with a marked recovery in 
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1933 in the case of .iino. Copper· and' copper-matte showed a large 
general iller- in. quantity accompll!lied by a large fall of valuee 
~~P-til 1932. The output .of nickel-apeiss was. steady but there was a 
CODSiderable increase in value in the last two years. There was a 
steady increase in the output of tin helped by the tin restriction 
scheme in whlch lndia .does· not partioipate; for the same reason 
there was a large recovery in values from the low :figures of .1931. 
The output" of tnngsten-ore was steady at a substantially higher 
.figure than in the previous period. . The quantity and value of both 
chromite and mica leU heavily. Dmenite showed a marked general 
.incre&lll! in quantity and value. The decline in the output and 
value of ealtpetre continued until 1930, since cwhen there has been 
a .marked recovery. Salt production was moderately steady. The 
quantity and value of magnesite fell heavily until 1931, since when 
there has been a partial :recovery. The average production of both 
zir\lOn and monazite was close to that fo; the previous period, with 
the value of the moon somewhat higher and that of the monazite 
somewhat less: Ruby, sapphire and spinel fell to zero in 1931, 
but ~ was a small production in 1933. The output of diamonds 
was. substantially higher both in quantity and value than in the 
previous period. 

•The extent to whioh these 1luctuations in recorded values are 
due to variations in mark~t prices jufiuencing both the quantity of 

· ·. output of each mineral and. the monetary 
Prleea of minerals and return secured fo" the quanti'"' actually pro· 'mluenl products. · · · · ~ · ·•J 

duoed oan he judged partly by studying Table 
•3 in whioh is shown the Average sterling. pric8!1 c>f some of the principal 
metals and mineral products during the quinquennium under review. 
With the one exception of gold. whioh shows a great increase in 
}!rice from 1931 onwards due to Britain's departure from the gold 
standard, all these me~ ores and petroleum producte show falls 

, in price, often of great magnitude. l"n some cases there has already 
been a recovery from the minimum due to a variety of causes, of 
whioh a restriction scheme in the case of tin is the most potent, the 
rises in some other oasea being due io a Blight recovery from the 
muirimm of depression. Of · these products, gold was at its 
minimvm in 1930 ; spelter, tin, silver and chromite in 1931 ; ferro
manganese in 1931 to 1933 ; cQpper, pig-iron, wolfram and patrol 
in .1932 ; steel :rails and manganese-ore .. in 1932 and 1933 ; pig-lead 
and kerosene in 1933, 

0 
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- - 111111. ·- 1081. 11811. 1111!. 

----Com-. d&iutllt, par tao. . . S; , ... lllo-e7 18-ID 11'111 ..... 
r.ooa.vl&_,......_vortoa . & lii·U 1.8-08 lloOI 1H& 11-10 

Spelter, ..u.u,; vor • . . II 1/;·88 111-71 1H4 1HD 11'" 
ftt..llaDIIIDI, -·--

. . £ IOH& 1&1-111 11&46 1.81-D& U&olt 

~ Clovelud ..... ,... tali I .... .... - I·U loll 

BIOell&lll, par 1011 . . £ .... ·- 8·88 B•IT -~maiaa-. IJfll'toD: • 1.8-18 tH1 ll•U lloll 11-11 -
QOM,IDe,'J>8'- •. . . &1. 8&·0&1 8&- llt•&ll 118o087 -Sllqr, I&ID4ud, Jlfcnoi.olt' • . if. U-11& 1T-&el tf- lf- lB•tfB 

o,.~ 

- ...... ton . . s (o)HH (o)NI8 (&)'<lU (o)'•ID8 (0~ 

lllop ........ - ..... Jlll'111111 .. u-o 18o1 11-7 ... •ll,i 

WoUn.m1 pcliDit . . . 81. lll·lll D"'l 11·0 t•St -Olllt- ' 
Petirol. per 8flllo0.: . . . • •• ~- ..... ..., . 8'87 .... 
E'erol8llc,t Jef pllm • .• . ... .. " ... SolS 8·1!0 , ... 
•<lomt~Uo4ma1JIIy,_,lbe.II-JI...-,IIIa.lll_J'_- the z,.,. 111111 00111--· .
t ~"""'~'"' t:l"' ,__ n.,.._ PdGe-a4eolmpoz$41itJ,· 
lol~- vorOOIIL er, o,. 

Th& important extent to. which India :has beocime & producer 
of metals of recent years is seen from T&ble 1. in &ddition to the 

output of ·gold in the Kom goldfield, of iron · 
lnolla 11 .:J~ucer of &nd steel by the Tat& Iron & Steel Company at 

Jamshedpur, and of pig-iron by the Bengal 
Iron Company at Kulti and the. Indian. Iron & Steel Company at 
Hirapur, we have the operations of the Burma Corporation of 
Bawdwin with the large output of le&d, silver, zinc concentrates, 
copper-matte, nickel-speiss and antimonial Ie&d. In &ddition, copper 
smelting with production of relined copper and yellow metal (brass 
sheet) by the Indian Copper Corporation has become a permanent 
industry in Singhbhum. · · ' 
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Table 4 BhowA the ;value& Of, the m~ important mineral producta 
of the, :Ullit«lcl Klngdom during ~e year 1933. The enormous prepon· 

.. derance of the eoal :industry in the United 
Mlncm·Praducllm v''""" · · · • '-'bl alth h ch ] ollhe United KlngdDDI• -u.om IS remar..... e,. oug mu -

than ij!· w&~~ eome. years previously. Iron-ore, 
the next mOll!;. important ;lllineral product in the world, takes the 
. fifth place. It ia Of interest .that ~e value ·Of. building materials and 
1luxea (nearly £13 milliOJJS) ia not fanhort; Of that of the total Indian 
procluctioi;l for the sa.mec year as ahown in Table 1. 

TAm.a 4.~Valt8 (a)' during 19J3 of the tiDeWe '-ling Mineral Pro· 
tlvcti· in. ~ :UniteiL Kingilom. 

Coal .. ";.·· ~. . •. .. 
CJa:y (iDolncljng ohiDUJUI. ~aJaye) aDd ahaJe • 
Limestone aDd dolomi~ •. ;, ,• 
Igneolia. rooks, · ..• 
Jroii.ciie . ,,. . • ·- !; 
'QravaJ.;&nd,··.a._ ,!. ·~ 

'Slate .. :.- ''• 
··BandafOii9,(0UoOO: ..... pniltu.IIDd ailicoo·roob) 
'.'Salt .. -. .. 

G1}l8Qlll 
Cha.lk • 
·Oll;ahale 

'(a}Valuatmllloarq.....,._ 

£ 
J.U,M8,0tll 
J,~l72 
l,69l,MO 
J,881,l!llll 
1,607.868 
1,51,938 
1,481,0!8 
1,239,!22 
1,0111,37.1 

479,091 
"'-5011 
400,988 

In this ll1lJIIDl&rY also it. will be interesting to note the value 
.re®Zdecl. for imported minera.l!l and for prociuote obfained directly 

. . .from minerals during the period under review. 
Jm,.m ohnlaerolsoaf. These. fi.,,.... exclusive of the values _. cutlery .JIIiJJtralprodu<IJ. · . o--• u• 

· ·and hardware, machinery and millwork; rail-
way pbu;lt and rolling stock, earthenware and porcelain, gia.as and 
.glasswm:e, jewellery and plate of gold and silver, paint& and colours, 
and ·afularine and aniline dyes, are shown in Table 5; The chief 
·features; 'brought out by a comparison of this table with the corre· 
sponding table in ~e previous Review, are a general deareaae in the 
quantities importe.d accompanied by a general fall in values. 

One complete exception ia qoiaksilver, which showed a amal1 
ioerease in quantity and a substantial · increaee in value, the year Of 
greatest world depression being, atrangely enough, marked by abnor
mally high. imports of quicksilver both in quantity and value. The 
other important cOm.plete exception is inorganic chemicals, which 
showed a substalltial increase in values compared" with the average 

()~ 
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- . 
- 1110o 1180; lOst; 1081L - ---. . • llo. 1.-.:1.2'5 ·. l,ll.::m .so.u,m- 81,88,007 -~ .,,4D)H - 7,l77 &28,69~ . fi&li,7Q. t5rll,fR -- . -·. • liL 1,84,11,989 t~78,ce,sio ' 1,87,8l,IM 1;80.87 ,D08 1,88,40,171 l,'ll,tf)lf - 4~7,9fS 87.7,0tl 816,268 • 6&11,<91> . «£.U1 '"·'" 

Ooner . • n. . 1,15,67,985 l,O<i::= 1,00.11,701 .1,12.88,818 78.n,uo l,IUI, ... - 19Z,OU 282,620 817,0" m,asa s.JB,dl --.:a.. 16,18,083 1.6>40,l18 ,..,8,680 10,C3,080 ll,tB,NB JI,II,IJJ - 18,8110 lO,lM 13,648 lt,tf8 17,61& JB.7JI 

:iiva . • liL 15.08,600 u,oo,voa &,tli,219 0,04,027 7,M,!ll0 e,'tO,H~ - U,027 a,ete 4,080 . .. ,,711 6,&18 f,IJfl 

1lon "" alee! . n.. liJ,t!,St,S?Z ' 11';91,36,881 t,l6,D7 ,8<0 ..81jsD0,070 ,,...68,93! B,lf~:m - .,..,629 56'1,796 BlD,IDO 0,000 288,668 

Blcel . . n. . IJ,l'i}~ 1,68.t3,801 1,00.0S,fi81 8l,to,m· · te,n,m l,I'!J"'" - 188,01' 109,808 . ot,BSO '10,578 ··~ .. . 
load . . liL 8.'l8.5Dl 7,80,01< 1,86,881 1,88,168 6,14,971 8,61,111 ...... «.DOl 88,220 87,888 lf,81~ lD,IOI JIJTI 

Qalabll- • liL B£8!,8ll 'iec,cot 't.: 078 ' - U,88,103 "is94,2S7 'A:·"' u.. ,081 8&,6fl u:oa1 282,7.0 9,090 ·'" 
~ . • n.. ··::::: to.U,IIU ID,if,817 At,M-,972 157.te,otz "-::!ll ..... 81,08& <II,BSO 61,&81 «,<81 .... . • liL 87~ U,M,OU ""'i'l,ll8 87,150,88& ·~o: ·~)~ ...... 198,s.&O 99,011 ....... ·" 
UDeiiiDDIIated liL lfi,,5,01! 18,85,209 ··::h"t 8,!17,005 O,SI.SSll JJ,81.fU - 83,860 88,983 16;857 20,807 B&,IJI 

!'olll n1ao ...... ol .... 11,'10.48,'1111 17~ 1.9,81,1D,QO 8,79,01,11811 1,74,88,'101 24,;14,14,111 
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Of the ptevi011S period, and this increase in values doubtless ~pre-
, ' !!ants a •substantial increase in quantities also, though these ~ not 

reoorded. In addition, zinc, mineral oil, pamflin, stone and' marble, 
,.ll showed decre!ISeS · in value, accompanied by a large increase in 
quantity in the CMe. of zinc, and small increases in the other cases. 
',l'he increase in imports of zinc in 1932 and 19SS is probably partly 
due to the manufacture of yellow metal sheet by the Indian COpper 
COrporation. 

'rhis almoat general . fall in qli&II.tities and values is, of course, 
largely an exp,.Uon of the :reduction of world indUBtry and trade 

.due to the recent depression, which reached its aome in 1932, !Qid 
from 'Which India, :Britain and some other countries ail! only just 

· ~. ·The most import&nt fall is .:that of ' iron or steel ' 
from an average of nearly 800,000 tons valued at 17·1'7 ClOll!8 of 
:rupees in 1924-1928 to some 440,000 tolis valued 'at 8·58 crores in 
1929-1933, the imports for 1933 being only 288,000 tons valued at 
4•52 erores. The imports of 'iron ' and ' steel ' showed comparable 
large falls. ' .Coal, coke and patent fuel ' ·also. sho.wed a very large 
percentage decrease. The decrease in this last CMe must be partly 
attributed to the operations of the Indian COal Grading Board, as a 
nsult of which Indian eoal is now more carefully graded than in the 
past. The marked decrease in the case of copper and the small 
decrease in the case of brass must be correlated plll'tly :with the mann· 
facture of copper and braaa in India, 

Table 6 is also of. much intereat. During the previous period the 
value of the imports of a more finished Ilature shown in this table 
was remarkably steady and averaged some £27,000,000 &DJlually. 
The :figures for the present review ~ not strictly comparable as no 
statistics have been obtained of the imports of railway plant and 
rolling stock which in the period 1924-1928 had an average value of 
some £6,000,000.. Under the strees of the economic depression the 
imports shown in Table 6 have· fallen rapidly from £25 millions 
in 1929 to £14i millions in 1932, recovering slightly to OYel: £15 
.millions ·in 1938; ·:with an averag& for the whole period of nearly · 
£181 millions. 

ll'or comparison :with imports of minerals and mineral products 
into India, it is interesting to give also a table showing the amoDD.t 

and value of exports of minerals and products 
bporto of minerals and obtained directly from minerals in India, for the 

.lneralproducll, 
years 1929-1938. This is dons in Table 7. 
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From this it will be seen that the average annual value of exPortls 
during the quinqummium has been Rs .. 9,69,91,787 compared with 
Rs. 28,87,44,881 .for the imports during the same period. The most 
important exports in order of value lt&ve been paraffin wax, pig
lead, pig-iron, m&ng&U881Hll'11, tin and tungsten-ores, mica, 00&1. 
coke and patent fuel, copper, saltpetre. .Miuer&l oil has ceased til 
be au .export of importa.nee. 

From the figures of production, imports and exports it is, Of 
course,. pOBBible 1;o deduce the quantities of minerals and mineral 

~- · product.'! :retained annually :for consumption 
""

1111011poon. in Iuctia. In a :reCent paperl tables are given 
for the yeus 1913, 1911~ 1920, and 1926 to 1931, of (1) mineral pro
duction, (2) met&! production; (3) imports and (4) exports. Fw:
ther data are given of mineral :reserves for certain minerals as they 
stood in 1931, &lid. also a table of smelting and refining faoilitieol as 
on the 31st July, 1932; In addition, a· table (Table V) is given for 
the year 1931 showing the production, :retained imports, exports of 
domestic production, and deduced from these data, the minerals, 
ores and met&la available for consumption in India. Similar tables 
of consumption are given in the annual :revieW!! of mineral. produc
tion for 1982 and 1933; The data from these th:ree tables showing 
the mhier&ls and met&la available for consumption in India after 
allowing for the elleots of imports and exports are shown in· Table a 
fo:t the th:J:ee yeus 1931 to 1933. In later Reviews it will lle possible 
to give similar figures for the complete quinquennium •. 

It is interesting also to collect into .one table 8llch :reliable labour 
statistics as are available for the .difterent minerals, in order to show 

lAbour Ugur... the :relative magnitude of the various mineral 
industries . of India during the quinqUI!DIIium. 

These figures are shown in Table 9, from wbich it. will be seen that 
the average number of persons employed daily during the quin
quennium in all mines for which reliable returns. of labour statistics 
&Te available was 340,341, of wbich 173,179 persons were employed 
in the ·coal industry. The most important sources of employment 
otherwise were the !ndustries for producing salt, petroleUIIIt gold, 
manganese-ore, mioa and iron~ore. 

Excluding labour statistics relating to the salt. industry it is 
observed that the average tot&! number of persona employed daily 

1 L. L. Fermor, ' Tables. of Production, Imports. E"l'_orta and Col\BUJilptiOil of 
lllaanla &ad lL>Iala In l:ndl. ', B... QtDI. 8uro., I AIL, LXVI, pp. 4.72-GIM, (1938). 
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was 279,608 as compa;red with 313,789 during the previoua quinquen· 
uium,-& decrease of about 11 per cent. In regard to· ealt, the figures 
apparently show a rise from 20,653 daily during 1924 to 1928 to 60,838 
during the present quinquennium, It has, however,_ beeu dis
covered thet thia a.nom&Ious inereaee is due to & mise&loul&tion 
in the figmee reported from Madras during the· previous quinq118ll
Dium, the revieed &verage for that period being 54,645. Including 
t1!is revised figure, the total number of persona employed in mineral 
industliea for whioh reliable returns are avail&ble ehows a decrease 
of about 8 per cent. as compared with the quinquennium 1924 to 
1928. 

The number of mineral concessions gra.nted annually provides 
some guide to the prosperity of the mining industry. During the 

previous period the number of mineral eon· 
·Minerd con-IDDI • 

granted, cieBIIlODII gra.nted &llllually averaged 719, falling 
from 859 in 1925 to 497 in 1928, During the 

period now under review the number of eonCN!Sions gra.nted &DlluallY 
.averased oDly 391, falling :&om 4117 in 1929 to 327 in 1932, the year 
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ot' greatest gen.~ !lepreaaion, and zecoverlng to l06 in 1933. The 
n'lllllhllt · of qll&l7y leases, prospeoting liceneee and :mining leases 
gumted dilrlllg j;his period are shown in Table 1&. 

Tmm lO.~Number of Mineral 00flll6Bsions grtl.flted· luring the 11641'' 
1929 to 1938. 

" -
' ' 

Total 
Q1111"7 Proopaating MiDlns mineral -y-. -- -~ -- oon....;oni 

granted.., 
. . --- . . 

1~ • . • . . <•l 17 338 103 m 
1~80 • • • . . rli 3N,_ ~ ~' 
1831 • . • . . C•Jl7 • 270 ~ ~~ 

193ll . . . . . 26 IN8 61 llll'1 

ltaa . . . . • ~ - 11'1 .a 
.. -- ' (!')-IDoJn ...... 0118 up1oi1iDa li-

- Summary of .the Minerals of Oroup I. 
A.t mterva1il 8inoe i$io, theN bali_ ~ -~- IIIJiall spasmMio onto 

puli of stibnite ·~rmQ. the Amherst: district; Burma,, the laSt_ r&colded 
• : ·tiutput 'beiz!g fol!· 1930. Since 1924, however, 

AJttllllollf· _ antim<q~i•l lead. haa ,been: •ftglllarly •produced 
from the Bawdwm mine of the Northern Shan. States .:in Bur:ma 
to the exten1; of -- ],,020_ tJma·· ... year in the quinqttennilmi. l!IU-
1928, and 1,306 t<qJs a. year m. the .quinqnemrlum. unde!),_ review:. 

Chromite being .a :i_!lnnition of war,. ita produl!tion durb!g the 
war period rose .. from an annual average of 4,671 tons .to_,cnearly 

Chromlle. 23,000 ·tona> dilrlllg the fclllowing quinq1len· 
niwa. 1919"192$ it again - ··froln. the 

latter figure to 35,000 tons, thll rise being due principally to the 
vigol'OUB mining in Baluchistan, which doubled ita outpu11; _During 
the five ye&TII 1924-1928 there waa a 12·3· per cent. decrease in 
average output from Baluchistan ; thls waa, however, more than 
balanced by al1 lnateaeed production from M:yaore, and the average 
annual output waa nearly 44,000 tons. During the. laat three yeara 
of the period now under review, there bali been a great fall in pro
duction from both Baluohiatan and Myaore, Jl]igh1liY neutraliaed 
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by a great inmease ,$n the. small output · of Binghbhum, so that the 
total output -for 1.933. was only 'aome lii;500 tons, and the avemge 
for the whole perioiL was ~y sol!lll, 30,700, tons. 

During th6 perib!i 1924. to .il.928 the annual production of coal 
showed a rising tendency with m output of 22f million tons iii 

(oaL 
1928, the av.erage for the period being 21i 
'Dilllion tons; The rise continued until 1930 

with an output of. over l!S,a()(j;ooo tons, followed by a marked 
decline to nearly 19.000;000 ·tona- iii 1933; ·the avemge for the period • 
being &Om.e 211 million tons. From these data and figure 1 it 
will be seen that the• Indian- .coalindustry after ··an almoat continuous 
rise during the ~ yeam 1005 to. 1919 .(22f million tons) of an average 
of one million• to:riS innually,. shows, during the succeeding 14 years, 
:tio increase at• all, btit an &Cltual decline as measured by the figures 
for 1933.. It ia thia failure of 'demand to expand as anticipated 
by the mdustry that !is the root .cause of the present position of 
potential overpioduotion ilt- the Indian coal industry and the present 
IIIIremunerativli prices taken as a whole. Durilig the war, there 
was- a · :markeiL rise ill; raising- costs, and the pit's mouth value rose 

· from Be. .''3'-94 .to a t1um maximum figure of Rs. 4-6-0 iii 1918. 
Thia figttre was altogether •eclipsed, by that for 1922, which reached 
~ 7-.11.0 p!!r· tom, -~ 192$ it fell to Rs. 7•7..0 which was still 
lDOre thm dottbi~ the pre-ws.r mte. From then onwards there was 
a. rapid and continuo tiS fall to Ra. 3-12•0 iii 1928. During the first three 
yeanH!f the present.quinquennium the:pit'slDOUth value remained steady 
at Rs. 3-12-4 ·to R~: 3-1<Fo, but during 1932 and 1933 a further 
serioll8: fait to Rs, \1'-15-'Q ha.s occnrred. .Althotigh the average for 
the period w~ ru~ '3-'1' ..(), against an average of Rs. 3-4-6 for the 
pre-war ·-quinquennium 1909-1913, the present rate, on account of 
greater :coats pi working due to more dillieult conditions of mining 
a.nd· other •causae, is no longer remunerative for a large number of 
producers~ 

• · '!rhronghout the period, India still held her position as the 
Iargeat coal-producer of any of the British dependencies. She was 
again oompletely outdistanced by Japan, whose output in 1932 
w11s about 28 million tons against India's 20 millions. The Gond
wana fields produced some 98 per cent. of the Indian output, and 
the Raniganj and Jharia fields reepectively 29'6 and 44-0 per 
cent. The Bokaro field contributed on an a,-erage 7•9 'Per cent. 
of India's total output ; the output from this field is at present 
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xestriotied;. ·'b~ •ultimatelY ilokaro m· Jikaly cto proft one of the 
great Indian fialdir, , 1'he' Penohc Valier coalfield, aided · by its 
favourable position with reference· to Western India, showed a 
rapidly inateUing pl'Oduotion; :whioh by 1933 had risen to ~9 per 
cent. oi. India'•· wtal output;. 

• 12 It'~~'~ i fl $1 ~;:: ~ ~ ~ = Ill § = lll ;; li!l 
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this ye~m ,_onwards .exports have borne to imports the noml&l pre;. 
war .relation with the difierence that the imports are now Ieee than 
at any 'time before ,~ war ;recorded in these reviews. The liverage 
exports during :the qUinquennial period under review amounted to 
515,QOQ' to~ against ~,500 ,tons in the previous period, whilst 
the imports' averaged only 128,000 tons against 819,000 in · the 
previous period, In ,spite of this great decrease in imports, both 
Japan and ,:South Africa must still be regarded as formidable rivala 
in Indian ·~-ports .. 
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The employment of by-product ovens in coke•making hae ez. 
tended eonsidera.bly and the amount of hard coke manufactured 
during the period _averaged 1,400,000 tons annually, the major 
portion of this coke !being consumed by the iron and steel companies. 
The by-products l:ecilvered are tar arui ammonia, sulphate of am
monia :being' JIIILD.ufa.otured with .acid made locally from imported 
sulphur. c. ·Th6 amountc oi coal or coke used for domBBtio purpoaea 
in BUCih <a il!eDSeiy ,populated cotmtry aa Inotia is, however, aaton
ishiogly !mallo, being' barely 2 million tona of coal and soft coke 
annually, ·A greater ·demand: would enoourage the exploitation 
of large untouched reserves of lltlCOlld quality coal and would defeat 
the reprehensibl~ practice of burniag a valuable manure suoh 88 
oowdung for cooking .purposes. To encourage the manufacture of 
soft cok~. j)he Indian Soft Coke Cess Act, No. vm of 1929, was 
accordingly pused with effect from the 1st October, providi!lg for 
the -levy .of. a -!leSS. of two. anuas per ton upon all soft coke despatched 
by rail fro!lL •collieries in Bengal, Bihar and Orissa, the proceeds 
of the .C688 to be .used for promoting the sale and improving the 
methods .•of lllanufacture of soft coke. It is diflic!llt from the 
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~·· of productiOn of 110ft coke to detect ~y evidence that this 
Act has produced any of the beneficial eilecta anticipate<l.l For 
the output of soft coke in Bengal, Bihar and Orissa hBB fallen ·from 
757,000 tons in 1929 to 724,000 tons in 1931, recovering to 824,000 
tons in 1933, the latter showing e amaJler increase over the production for 
.1929 than the nonnal rate of growth of manufacture prior to 1929 
(•ee Table 33). 
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The ooal induatr_Y in India has been passing through a period 
of un~ented difficulty end depression of recent years due to 
the failure ?f . demand to expend in accordance with development 
of new collieriea and fields, with consequent over-production, low 
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prices and deleterious methods of extraction. Proposals for com· 
pulsory restriction of output with the objeot of raising prioea have 
been considered but not adopted : and unless some meii8Ul'j!8 of 
conservation be introduced, which would of themselves induce 
restriction of output, there is likely te be muoh preventible loaa of 
coal due te the methods of eJI:tl'Bction being adjusted te low pricer. 

Copper began te :figure regularly in our mineral retums during 
the quinquennium 1914-1918 due te the operations of the Cape 

'Copper. 
Copper Company at the Rakha Mines. Smelt
ing operations were begun in 1918 aud some 

30 tens of blister copper produced. During the period 1919·1923 
the average annual output of copper-ore by the Cape Copper Com· 
pany rose te 26,159 tens, with a tetal production of 8,550 tens 
of metal. This company went inte liquidation in 1928. In 1924 
a new company, the Indian Copper Corporation, continued the 
aucceaaful operations of the Cordoba Copper Company, with the 
result that in the quinquennium under review an average annual 
output of 137,088 tens of ore, 8,584 tens of refined copper, and 3,187 
tens of yellow metal sheet was produced. The Bawdwin mine of 
Upper Burma now yields a regular supply of copper-matte CC!ntain· 
ing about 41 per cent. of copper, the average production of this 
matte per year during the quinquennium under review having 
been nearly 18,000 tens. 

The average annual output of diamonds rose from 224 carats 

DlamondL 
in the preceding quinquennium te 1,437 carats 
in the period under report. 

The Indian output of gold baa fallen steadily from some 616,700 
ozs. in 1915 te eome 329,200 ozs. in 1930 due primarily te the in· 

Oold. 
creaeing cliBienltiea of working at great depthe 
and te the more easily won ore having been 

eztraoted. With Britain's departure from the gold atendard, 

c 0 
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however and the resultant inareased sterliug price of gold; making 
1t Wle to work lower grade ore; the output has risen alightly 
to 836,100 bza. by 1933, and the average -for. the period is 837,876 
OJi, against 886,944 ozs. in the previous quinquennium, and '59,875 
w. in the quinquennium 1919-1923, · . 
· Owing to the dilliculty of obtaming graphite from extra-Indian 

aotucea, there had been a alight J:eVival of ·indigenous miuing during 
the war period, but it did no1; persist. The 

· Onphlte. output of graphite amounted to 127 tons in 
1919, 100 tons in 1920 and 25 tona in 1921. But for a small output 
of SO tons from Myaore, the industry would liave died out in 1922, 
Theie was no production in 1923 ~ during the five· ;years which 
followed. In the present period 39 tons · were produced in Ajmer
Merwata in 1929 and 6·5 and 5 tons in 1931 and 1932 respectively 
from the Kistna district, ~. No attempt has besn made to 
reopen the Travancore mines. 

Ilmenite, produced from the beach sancls of Travancore, where 
it occnts in admixture with monazite and zircons has .become of 

recent years one of India's important minerals. 
It was transferred to . Group 1 of these Reviews 

iii. tlle previous period 192,·1928 when the. output rose rapidly 
from 641 tona in 1924 to 25,307 tona in 1928, India beeoming by 
1927 the largest producer of ilmenite in the world. This figure 
haa continued during tbe .present quinquennillino the ~utput rising 
to 52,980 tona in 1933, with an average for the period of over 38,000 
tona. . It is used in the manufacture of white paints and to a lesser 
e:rlent in the manufacture o£ alloys and of the carbide. 

In the period under review, the Indian iron and eteel industry 
showed a falling oft in output of pig-iron and an increaee in output 

1lmenlte. 

lroa. of steel. For whereas the outpd ·of pig-iron 
fell from 1,391,551 tons in 1929 to 913,31' 

tons in 1932, with a recovery to 1,057,837 tons in 1933, and an 
average of 1,119,266 tona annnally, the output of steel 1'084! from 
no,923 tons in 1929 to 1105,~9 tons in 1933. The Bengal Iron 

· Cbmpany'a output of pig-iron fell from 196,090 toll& in 1929 to 
103,929 tons in 1930; after which the blast furnaces were closed 
ae a result of an agreement with the Indian Iron and Steel Com
pany. Nevertheless the production of castings continued, the 
a~ge ann~ output beiilg. 39,793 tons asainst 53,698 tons in the 
pr&VlOUB period. ~hB Olltfut of the ':fata :Jron and Steel ComvanT 
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~ose from an amuml average of some 569,500 tons of pig-iron and. 
10me 319,000 tons .of steel during the previons quinquennium to 
1ome 7 42,000 tons of pig-iron and some 443,000 tons of steel in the 
juinquennium Ul!der consideration. The Indian Iron and Steel 
Jompany, which commenced smelting operations at the end of 
l922, produced an annual average of 286,000 tons of pig-iron .during 
ilie quinquennium 1924-1928, rising slightly to 299,000 tolis in the 
>eriod now under consideration. The average annual output of the 
lolysore Iron Works remained practicaJly unchanged at 17,1100 tons. 
lll the producing companies showed minima of production in the 
rear of maximum depression, 1932, this applying to pig-iron, caatinga, 
lteel, and ferro-manganese. The United Steel Corporation of Asia, 
Wmited was formed by Messrs. Bird and Company who have heen pro• 
luciug iron-ole since 1927. The Steel Industry (Protection) Act
!l'o, XIV of 1924-authorised, to companies employing Indiana, 
)Ountiea upon rails and fish-plates wholly manufactured in British 
[ndia from material wholly or mainly produced from Indian iron· 
>re and complying with specifications approved by the Railway 
3oard1 and upon iron or steel railway wagons a substantial portion 
>f the component parts of which had been manufactured in British 
[ndia, This Act was rspealed by Act No. III of 1927 and the 
>ayment of bounties consequently ceased on the Slat March, 1927 ; 
JJ.e industry is, however, protected to a certain extent by varying 
;ariffs on different classes of imported. steel. The Tata Iron and 
!teel Company claims now (1935) to ~ll steel rails and galvanized 
iheeta at equal to or below pre-war prices. 

There has been a marked declino in the recorded exporte of 
adeite during the past two quinquennial perioda as compared with 

Jadeite. 
the preceding three aimiiar perioda. Tha in
dustry, which ia a priniitive one, is carried 

tn in the backward territory in the neighbourhood of the BukoDg, 
Jpper Burma until :recently unadministered. 

The Bawdwin mine of the Burma Corporation, Limited. is now 
•ne of the great lead-silver-zinc mine8 of the world, the ore being 

Lead and Silver. 
treated at Namtu. The output of lead ez
tracted from the ore rose steadily from 19,000 

ons in 1919 to o~ 77,000 tons in 1928, and the annual produo
ion during 1924-1928 averaged 58,523 tons pluB 1,020 tons of 
ntimonial lead. During the period now under 'review the annual 
•roduotion, under the stress of the depression and its muoh lower 

P3 
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prices fm. metals, fell from .nearly 80,000 floDB in 1929 flo some 70,000 
tons in 1938, the fall being due flo deliberate restriction on acoount 
of low prices ; the quinquemrial average WBB 74,298 tons plua 
1 806 tons of antimonial lead. The output of silver, which averaged 
u:mly ~ million oza, per year during the previoua quinquemrlal 
period, averaged nearly 6l million ou, during the period und~ 
review, · Copper-:Qilltte and Dickel-speiss are elso produced from this 
mine. 

The average annual output of magnesite, · which had increased 
by 77 per cent. during the pcm.war quinquemrlum, further increased 

_ flo some 26,000 tons during the five years 
Magnesite. 1924-1928, but fell flo 14,884 floDS during the 

period 1929·1933, with a minimum of 5,383 tons in 1981. The 
production 'W8B derived mainly from the deposits in Salem, Madras, 
with a small contribution. from :Myaore. 

'With respect to manganese, India in 190'1 overtook RUBBia, 
bitherto the 8reatest; producer of that mineral, and 118811Dled the 

MIDgaa first place amongst the world's suppliers of 
ae. manganese-ore (see Plate 6). This lead WBB 

lost during the years 1912-1915; but the war reinstated India, eo 
far aa the high-grade ore waa concerned, in her former npremaoy, 
in spite of increased competition fr6in Brazil due flo the same cause. 
Events since the war did not lead to any change in the relative 
position ·of these three leading producers until 1929, when India 
fell flo the second position, and 1933, when. during the depreeaion 
the output of the Gold Coast; happened flo be somewhat greater. 
The Gold Coset had already risen to third place at the expense of 
Brazil aa long ago aa 1924. The record for the three previous 
quinquennial periods .in India waa that of a relatively stable in• 
dustry which had found ite level in the world and had taken ad· 
vantage of expanding markets. Competition and falling prices 
have, however, since affected diaastroualy the prosperity that the 
manganess industry had enjoyed up flo the year 1927. From 1924 
the annual production rose from some 80S 006 to 1 129 353 tons 
• 9 h • ' • m 1 27, t e latter being the highest year's production yet recorded. 
In 1928 the ~uction dropped to about 978,500 tons, and during 
the pressnt penod the output fell from 994 279 tons in 1929 to 
212,604 ~ in 1~32, with the resultant alm~at complete cesaetion 
of work m the Central Provinces. There was a trivial recovery 
~ 218,807 toua in l938. · · 
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. . The cause of this catastrophic fall was,: of co1U88, primarily 
the world-wide economic depression, with the drastio curf:ailment 
of the iron end steel industry throughout the world (from 97·2 
million tons of pig-iron &lid us-s million tons of steel in 1929 to 
38·9 million tons of pig-iron end 49-7 million tons of steel in 1932) ; 
but th8 fall was accentuat8d by the faot thet Ruasia .continU8d 
to produce &Ud export .but slightly reduced quantities of :mang&Uese· 
ore, ill spite of the prevalent low prices. As before the war, the 
bulk of the ore came from the Chiaturi region of Georgia, but Nikopol 
is a substantial contributor. 

The priDe of .first-grade ore, c.i.f. United Kingdom porta, fell 
during the ·previous quinquennial period from 22·9d. per unit in 
1924 ·to 1Nld. in 1928. This fall continued during the present 
period to 9-lid; in 1933, i.e., nearly to the pre-war minimum. It 
was thought by BOm& that when the operatioils of the Harriman 
group of A.meriC&ll fuumciere ceased in. 1928, the RliBIIian industry 
would relapse to ita earlier position. with . benefit to the Indian 
producer. This has not, however, proved to be the case, ae the 
Russian .. practice has been to aell :manganese-ore at whatever it 
will fetch, end this practice, with the reaidlllll benefits of the organi
sation introduced by the Americans, gives Ruasia the key to the 
mBDgBneae situation. Another disturbing factor is the discovery 
of large deposita of high-grede manganese-ore at Poatmasburg in 
the, northern part of Cape Province of South Afrioa, which may 
ultimately prove a formidable rival to Indian manganese-ore. Brazil 
is hampered by inadequate traDaport .facilities The Gold Coaet, 
which has outstripped Brazil, ia another competitor thet India has 
to .consider. 

l)uring the five years 1929 to 1933 the proportiona contributed 
by Russia with Georgie, India, the Gold Coast, and Brazil, in the 
order named, were 43·1 per cent., 22·1i per cent., 11·3 per oent. 
and 5·1 per cent. respectively, of th,e world's output, which averaged 
2,477,783 statute tons &Unuaily. In the previous five years they 
had been 24·5 per cent., 35•2 per cent., 12•2 per cent., and 9·8 per 
cent.· respectively out of a total ontput of 2,625,600 tona annually. 
The United States produced as much as 305,869 tons in 1918, a 
figure, promoted by war conditions, thet will probably never again 
be approached unless the stimulating conditions are repeated. The 
United States average output for 1929-1933 amounted to 40,598 tona 
per annum. 
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The average · amma1 value of the ore produced in lnc1ia dm:iDg 
the yea:n 1909-1913 was £822,876. This increased to £1,0112,403 
for the. period 1914-1918, and 118ain to £1,995,341 during 1919-
1923, the mazimtun value being £3,525,842 in 1920. During the 
period 1924-1928 the· average aDmJal value of the Inman production 
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amounted. to £2,01$,835, '!Vhilst in the period 1929-1938 the average 
annual value fell catastrophically to £723,611 f.o.b. Indian porta. 
Taking the •verage values for the period, maDg8Jl888-om baa ·fallen 
from third to sixth position amongst the minerals produced in India, 
being exceeded by coal, petroleum, gold, lead and salt. In 1933, 
however, mrmganes&<~:te fell to :eleventh position in order of valuee. 

From figure 6 it is seen that by far the larger proportion of the 
fall o.f the Jaat iew years has occomd in the Central Provincee, 
whilst Bombay ed Myaore have also su1fered severely. Aa a 
result of· this fall Madras beoame the leading producer in 1933, 
mainly ae a reaolt of the increased production from Sandur State : 
whilst Bihar jmd Orissa ·occupied the second position. 

India is atill the greatest mica-producing country in the wo.rld. ; 
the fielde o.f HIIZ,.ribagh and Nellore produce a large proportion 

· .of the world's supply of sheet mica, the United 
States and· Canada being next in importance. 

Of the total value of the mica produced by these three leading 
countries, India aceounte ·for eome 87 per cent. In addition the 
ontput of the Union of South .Africa is becoming important. The 
production of fine splittinge by hand is an nrt which is performed 
to perfection jn India. In fact, when the demand for mica spli~ 
tinge is brisk, a certain amount of mica is actually imported into 

· India for conversion into fiw! aplittings and subsequent export. 
India alsb holde a monopoly in the production of shellao, and baa 
it in her power to hold a predominant position in the manufacture 
of lliicanite; an artificial commodity m4de out o.f the smallest and 
thinnest filma o.f mica ~ented together with shellac dissolved 
in spirit. Figure 6 shows the :fluctuations in the total weight and 
total ~ue of the mica·~ during the paet twenty years. · 

The average annual production of monazite in Travaneore 
during the period under review, namely 215 tons, was almost exactly 

the same ae during the previous be-year 
>l!onul(e; 
. period, 214 tons. This is, however, but a 

amall .fraction of the production during the years 1914. .to 1921 
(ranging from 1,107 to 2,117 tons), and the indomy has been kept 
alive of recent years by the sister-industry of ilmenite. 

A regular production of nickel-speiea from the Bawdwin mine 
of Upper Burma wae initiated in 1927 and has become a regular 

Jlldlel. 
feature of the miner,! output from this area. 
~ pl!~Ciuction ~luring the period under 



review averaged 3,211 tolill valued at £61;19'7. :The speiss . produced 
in 1933 averaged 29 per cent. of Bilver, U per. cent. of copper, and: 
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The average annual valne of petroleum produced :has fallen 
heavlly in confOrmity with the general depression from .£6,268;229 

l'elrolcam. for the period of the pnoeding review to 
t4,319,280 for the present period. On the 
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other hand the quantity of the average. &.m~ual produotion roae 
from 290,321,036 gallons in· 1924-1928 to 307,362,401 gallons in 
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1929-1933, this quinquennial average being higher than any previous 
annual :figure, the muim.um output being in 1930 with 311,030,108 
gallons, The exports of paraffin wax rose from an &.mlual average 
·of 89,7801 tollS io.. the previoue quinquellllium to 65,136 tons in 
the period UDder· review. 

·• 2!h- 8ga..,. ..., • ...._ulr s1- .. awlo. iD Table 41 of .U JINOOdh'll a.n.,.. 



lfhe Burma Ruby Mines Limited; which, had go~~&. ;into liqui
dation in 19211; ' oeased: work during 1931-, tmd 11ihe :rtiC01ded output 

· ... · .. fell to n~ in 1932, and the· • annual average for the 
JlU,, :$appb ~'' ~ 1929-1933• waa only 15,1G9ccarata 

SpiDel. · .. ·· · Valued aji £7,588 ~ 87,185 carate valued 
at £26,228 'during ~ .pmvi.oUa period.. _There Willi, howetrit, an 
output .of .eapphires ad. .corund1JD1. .froiJl Kaahmjr .in 1933;, ya.lued 
at £6,91'1, aa a resalt. ~an •ttempHo, reopen thaaa ~oei.ta,. :Which 
Willi resumed in 1934. . '· ' 

That the gem industay il!. the Mogok Stone Tract is being oatried 
on by the • hereditary gem .~· with !Ill diminished activity is 
ahown by the, faof; that liaenae· fees collectecl from .,the indigenous 
industay have ~ from an. annual a;verage ·of Ra .. 1,29,490 during 
the quinquennial piocl ;l924-1928 ~· ~· J;,68,9'1r dllriDg the period 
under review,. .. . . . 

The amount of aall; prodUCilli aun.1Jally dllriDg the lJeriod .1929-
1933 haa amounted. on. an average· to 1, 720,064 tens; which •ahowe 

an inm:eaa .!If l.83;182' · tcDB over the .~ for 
the · previous quinquennium. The annual iill

porta decreased iroDi. 680,9i3 tcDB' .in 1~ 1928 to. li48,788 teD& 
in 1929-1933. Although there haa been ~ increase in the total 
of Indian production (without Aden.) plut iillporta from a,broad 
from 1,924,530 teD& annually in the perio.d l924-1928 •t.o 2,001,052 
teD& annually during 1929-1933, yet:. the• OiiDBUmption .. per head 
haa fallen from 13•5 lbs. per· annum far the former· period to ·about 
12-Ji 1ba. per annum for the preeent period, thill ap~t fall being 
largely explained by the increased: populatio1:1, . ~ !pi .~.e 1931 
census. ~· ' ... 

Owing to the withdrawal of restrictiODB on . thli mailufaotme of 
ealine sul>atances in India, oomplete production ilgures fm: aaltpetre 

Sallpotn. subsequent to 1924 are no· lunge, ·a~ble. 
There was, however, an amiua.l average pro· 

duetion_ of 8;073 tcDB of refined aa.ltpetre ~ Northern· India. during 
1929-1930 to 1933-1934, The exporte for the period, howeyer, amount
ed only to an average of 6,467 teD& annually,·. chiefly· to Ceylon, 
the United Kingdom and Mauritius, 

In ~ite of th11" heavy faD in the average price of tin from au 
average. of £263 in the period 192'-1928 to £159 in the period under 

Tin. ~view, the average annual output of tin-o~e 
l,llQr~ ~ 2..&03 ~ in j;p.e earlier perjQd 
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to 41040· tons in the present period, that for 1933, namely ~.5M 
tons, ·being the maximum yet :recorded, · This increase was due 
to the fact that. developmenta that had -been in progreea for some 
years a.t Ma.wchi in Karenni at last came to .fruition and that develop
men~ in Burma were not hampered by the Tin Restriction Scheme, 
~" which Burma has not participated. With .the lower average 
valll!l pf, tin during the period the large increase .in quantity of 
pi:Od~n ·was accompanied by only a trival increase in average 
annual val1,1e, DaiJlely from £352,846 in 1924-1928 to £366,440 in 
-1929"1933. 

The large •quantities of high-speed tool-steel required throughout 
the world ia !lODSequence of the war, •led ·to a greatly increased 

Tanpiell demand for timgsteit lind. ita raw materials, 
' wolfram and scheelite. ' Vigorous JDe88lllell 

·were taken ·.·to increase production in Burma ; by the year 1917 
the output ·bad been more than doubled and amounted to 4,542 
tons, ~he value rose in even greater proportion from £175,150 
in I9l4i to £726,681 in 1918, These figures, however, were arti
ficiaL; the·· price per nnit was fixed by the BritW! Government at 
8i figure considerably above the previous market rate and .all wolfram 
waa taken over at that price. This, although highly profitable to 
the prod!!.cer, ,did not represent the true market value of the material, 
the price offered in the American market being nearly double the 
control rate. After the war the wolfram market suilered an expected 
collapa8, and. the output of Burma dwindled to an annual average 
of c>nly 956 toDS for the period 1924-1928, the output for 1928 beiDg 
ODly 622 toDS. The dominating country in the wolfram market 
8inoe the• -war has been China with outputa varying from 10,200 
toM ·m 1918 to 2,100 toDS in 1932, rising to 6,600 toDS in 1933. 
During the period under review Burma made a large recovery, 
partly in COD80nance and becallSil of the expanding production of 
tin-ore, to an average output of 2,355 tons, and a peak producti_on 
of 2,779 toDS in 1930, the period .being the best as rega.rds quantity 
Binoe the war. 

The production of zinc-concentrates at Bawdwin shuwed a 
sudden increase in 1926 so that the average annual production for 

Z 1924-1928 was 41,340 tons. During the period 
Inc:. under review there was a steady fall from the 

peak production of 1928 (64,122 tons) to 44,4M tons in 1932, the 
year of araatest depression, with a sharp recovery in 1933, 10 that 
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-~ .average aDDual outpuf; for t)u, period under :mview Willi M;686 
fiDDB. On account of the great faD ·b!: the price of· spelter •tire 
value of the average aDDual produotio». fell from £376,345 in 19~ 
1928 fio £21,,600 in 1929-1933. 

·ZI!ecm, reoOvered aa one of the coDBtituents .of the 'beach aande. 
of Travanoore, tOgether with ilmenite and monazite, showed a illilall 
' . . inmeaae from. 811 ·aDD.ual average .of 769 1ioDis 

ZIICOII. valued at U,M3 in the period l!IM-1928' fio 
~27 ·ilmB valued at £6,190 in the period 11Dder review. · -
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Antimony. 

~- L. 1l'Bmi:OB.] 

A mining *- iio wOrk the well-known etimony-orea (lltibnite 
with ozides) nea:t the Bhigri glacier in La.haul, Punjab, was granted 

Shlgrl. ,in: 1~ to Colonel R. ~ Jl'. ~ok. . The 
stibmte lodea are 888001ated With gilelsaoae 

granite and are aitiJated' at an. elevation of 13,500 feet ; to reach the • 
IoeaJity it ia. neeeeaary tll·C!lOIIII the Hamta paas (14,500 ~). Work ia 
possible for two or three montha only in the year and labour and 
snppliea have to be' •'brought from the nearest village,. 3t matchea 
away. In apite of theBe difficulties, however, Colonel Rennick 
liuceeeded in. 1905 iinhipping over 400 fiiGVIId8 (15 tone) of Btibnite 
to England, making ·Jllllf of ~ ftocka of sheep 88 tranaport, 
Since then inrl;her · quantitie~~ were quarried and theo depoaits are 
thought to be extenaive• enough to yield 200 to 400 tiiGtlfldt of still
nits a year, ·but no further ehipmenta were made on account of, the 

• low price of star regu~na, The at!,'bnite has yielded 6 dwts; of gold 
.pet ton. Ga.Jena and blende are also found in the aame locality, 
the. former being argentiferous. No production from this area has 
'been reported llip.ce: . the, qninquenninm 190UII. 

. The ezist:ence of an antimony deposit of COIIIIiderable. size in 
the Mong llsu ·State •. one of the Southern Shan Ststea, was eon-

.. . · .· . . Bidii1'8Cl to be indicated by the return, amongat 
$oulhera Shill Slat;~. · the .mineral statiatiea for Burma for 1908, of 

ail .;output, imder a i:niniil.g lease held by Mr. W. R. Hillier of Lashio, 
of••.l,OOO .tons of··antimony-olll, of which 11 tons were eent to London 
fOJ!, asaay 1ind. valuation.• The output from the Southern .Shan Statsa 
in: the following year ·WU recorded as 2l tous, ainca when there have 
beenc illo retllDUI;. Further detaile regarding theBe depoailB bave 
been fubliahed ·~· tht~ ~ of this de~ent b;v Mr. R. 0. Jonea1 
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who concludes that none of them APPe&lll to be large or of much 
economic vlllue1• 

· • In 1905, stibnite with cervantite was found in the Northern Shan 
States•, end in 1917 Mr. H. C. Jones examined several antimony 

Amherst district, de_Posits in the South~. ,Shan ~tates .. ~e 
Nortbem Sh811 StateS m.merals found weN atibmte and. 1ts ondised 
8lld olbu locaiiUea. derivatives vlllentinite.. Jllld. ·cervantite. 
None of the deposits proved to be of economic value~. The leac1 
llaga at Bhekran in Jhlllawan, Bllluch.istan, bve .been found to be 
antimonilll1• The tetrahedrite found in the Slecmanabad copper 
lodes• is also highly antimonilll. A few· pounds of antimony-ore 
were recorded from the Jhelum district, Punjab, for the years 1914 
to 1918, but no output has been reported since. Stibnite baa for 
many years bean :known to exist in the Amherst district of Burma. 
In .. respllillle to a considerable demand for antimony during the year 
1916; the supply from this district, derived from two or three locali
tiee, was· increased to 1,000 tfms, but fell to 105 tone in 1917 and to 
.ml in 1918. -In 1917, Dr. A. 111. Heron investigated theee occurrences
and concluded that aome .of them •o:tlered J'l'OSpccts of profitable 
exploitation ; a description of his work has been published in the 
Records of this department•. During the quinquennial period ,192~ 
1928, '988 tons. of antimony"ore, . valued at Ra. 23,8331 were produced 
in ~. :Amherst district. In the present period 1929·1933, there 
waa an output from the 1181118 district of 71 tone vlllued at Ra. 988:. 
(£74) in 192$ and 3 tou valued at Ra. 60 (£4) in 1930, since when no 
out}tut has been recorded. Theze waa a small output of antimouy- • 
ore from Mysore in 1916 to 1918, since when production has ceaaed. 
Since 1924, antimonilll lead bas been obtained as a bye-product 
in the refining of lead at the Namtu Sinelter of the Burma Corpora• 
tion. The yield during the period 1924·1928 averaged, annually 
1,020 tons, vlllued at Ra. 2,72,131 (£20,176). The yield in 1929 
was 1,200 tone valued at Ra. 3,37,101 (£21i,lii7), in. 1930 1,700 tcms 
valued at Ra. 3,54,994 (£26,296)> in. 1931 1,iio5 tone vlllned at 
Rs. 1,99,545 (£14,781), in 1932, 642 tons valued at Ra; 88,140 (:£6;627), 
and in 1933 1,485 tons valued at Rs. 2,39,363 (£17, 797), giving an 

• 11u. Chol. Bvro. roui,, Lin. 'PP· «-5o, !1921): 
•L. L. Fermor, op. ell., XXXDI, p. 234,(1908). 
I Op. oil., LUI, P· "· (1021). 
• G. H. Tipper, op. ell., Drxv, p. 61, (1907). 
'L. L.l!'ermor,op. ""·· x:xxnx; p. 62, (1908) • • IT- cil., LJII, ~ lK, (19211-
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an.nual avera~ ·for the period of 1,306 tons nlued at Rs. 2,43,829 
(:£18,132); Thw product contains approximately 72 to 77 per oent. 
of lea!l,, 21 to 24 per cent; of antimony and from 4 to 8 oz, of silver 
to the ton, . and is• exported for further treatment. 

Chromite. 

Occwi!euoleS of chromite in India. are nsually associated with 
serpentine and rocks of the peridotite family, and ate known in 
Baluchistan, in Mysore, in the Singhbhum district of Biluir and Orissa, 
near Salem in Madras, and in the Andamau IslandS. Serpentine 

_ and peridotite are found in large quantities in the Minbl! district 
of Burma, in Manipur1 and further north in the direction of Barameti 
peak in the heart of the Arakan Yoma•; the chances of discovering 
chromite in the last-mentioned locality a:re considered to be good, 
whilst reports of chromite in the Minbu district have been received. 
The deposits at Karnppur in the ' Chalk HUii ' neat Salem have 
been known for a long time, and attempts were made man:t years 
ago to work them, but were given up. The mineral is found in 
very thin veinlets lying either amongst tlui magnesite or between 
the magneSite and the wall of the magnesite vein. Veins of ehromite 
cjf eome size must, however, occur somewhere in these hills, for in 
many of the atreams pieces of the mineral ranging up to a foot across 
have been picked up•. The ore, of which some 100 tons were 
removed during the earlier half of the laat century, yielded on 
analysis 49 per cent. of Cr10s. According to Holland, the 
ehromite ·is here associated with intrusions of dunite. A small 

·vein ·of, ehromite, 4 inches thick, crops out in the Kanjamalai hill 
near by,. 

Blocks of ohromite were found near the village of Chakargaon 
near Pon. Blair in the Andaman Islands, but the mineral waa not 

'R. D. Oldham, .Mem. Ckol. 8•"'· Ind., XIX, pp. 224-225, (1888). 
I E. H; Pasooe, Bee. 0eo1. B•rv. Ind., XLII, p. 258, (leU). 
I Q, B, l\liddlemlae, -,. oil., XXIX,)'. 34, (1896). 
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folilld 4ft. situ and appe~Je!l to be C)o!rllned to one spot ; no attempt 
. baa been mad". to work it1. 'Chromite has been found in ·microa

llOp& !llides of. ]Jfllidc!titea fiOJIL the serpentine Reriee of the Middle 
A.ndaman during a recent 1111:rVey, tut no occmrence of economic 
'\llllue was met with•. 

Chrom.e• iron-ore wu noted in Baluchistan by Vredeilb'a!g in 
1901,. who :reported its OCC1IlTellCe in segregated m""' of serpentine 

along the hills bordering the Zhob valley· and 
in the upper vall"Y of the Pishin river. In one 

apo\ IIODUi . two milu. east of Khanozai, a mue of almoet 'pmil ore 
measuring about toO feet in length and 5 feet in breadth, wu found. 
A. ilolnprehensive atudy of the depoaite of the Khanozai (Quettii
Pishin diRtriet) and. the more important Hindubagh (Zhob) neigh
boilrhoode in 1916 showed that the. cbromite, which is of high .grade, 
occurs aa veine and irregularly segregated Dl&RReil in serpentine ·formed 
by the alteration of IIIIStetite-peridotitea" (aaxonitee) of .Upper 
Cretaceoue age._ Work wu com:menced in 1903, the production 
for the :6rllt year being .raturned aa 28i tone. 'l'he indliBtry received 
a special impetue cluriug the Great ·W&f .and the output mae in .. 1918 
to nearly 23,000 tone. In .1919 it wu affected by the general slum.p 
and fell to about 13,200 tons. . In 19:10 it recovered' itRelf, and the 
average annual output for the iive yeara 1919-1923 amounted to 
20,358 tone. In the lllicceeding quinqueDDium 1924-1928 the aver
ag!l annual output fell to. 17 ,BM wne.. In the, present quin
quennium. there waa a marlred revival to an output of. 211,38T .tons 
in 1930, followed by a fall to only 228 tone at the depth of the lilomp 
in 1932. There Wa8 a 111118ll recovery in 1933, and. the average for 
the period wu 11,682 ton& ~ ore is azpolteci from Karachi .. 

In Jllyaoze State obromite occurs iJi, the• .districfia of Hay•n 
Jllyaore, Kadur and Shimoga. It hu been worked in •the :6rllt thre; 

Mysore. distriete only, th&' ~uetion- for 19071 the 
first year of work, bemg 11,029• tone. The 

output, which had aunk to t11l in 1910, 1911 and 1912, •rose like that 
of Baluchistan during the war and owing to the. vigour of Jllesare. 
Oakley, Bowden and Company, who held a. prospecting license, 
reaohed the high figure of 38,740 tone, much of it high-grade ore, 

'Be.. QIIDI. S..... I114., ~ p. !04, (1883) a11A1. XVID, p. 88, (1881). 
• B. R.. Gee, op.oil., ~ pp. 214, 281, (19!6). . 
"l-ol-- l'"'!DD"o op. .;,., XLvm. ~· 12, (1~~1). 
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in 1918; In 1919, 1!2,812 toni we:fl! raised, but a slump ensued in 
1920 and 1921 w• all output of :DJily ·3,08~ toni• in 1922, followed 
b:y a smart recovery iri ·1928. tli .2'9,0Qli ... tons, gi.vjng ap. ~ual average 
for the 11eriod of 18,085 liOns• The .. following quinqu~ninm. 1924-
1928 witnessed an average•· annual production of 2ll,8S3 tons" . Dv.ring 
the present cplinqu8DIIium •.. l929-19~.,_:t;he lOiltput. fe~. from 28,511 
tons in 1929. to 4,9711 .tons in 1931 with a subsequent slight recovery, 
the average for the· period jleiDg .18,88& tons. :By far the larger 
part of the M:ysore .. ohxomit!! JlQm8!1 ~ the He·s~n !)istriot, but 
there is also. a continuoue· output from the M:ysore diStrict, and in 
1982 with all output of 7,187 tons tlW, exceeded the output. of Hee•en 
Jot. tbt yeu.. ClJromite .tlllems t0 'b&~· ~ first found: ill M:ysore 
State by 1rlr., li. Jt; Slater, who discovered f!o :rock shewing graine of 
chromite in a talcose matri% near Harenhalli. in tiUI Shlmoga diatriatl. 
Evm the ziohe;st !!Peaim!ll!!l; <lict~Jilttioatl! ~· .. ~ ·l!:li. to 40 par 
~;.of et.o.,. . . . _. , . · 

A geologioal ruvq of the •.ohromite area to the 'WeSt •of Chaibll88& 
in Singhbhum,. discovered: bJ lk~ R ... Saubolle in 1907~ baa shewn 

- that the: out-~ as .bed-lib •veinil aud as 
Bihar 1111d Orlua. · . •soattereci: gra:nvlelr . in• •aerpentinised saxo!lites 

and dunites forming laceoli~ in~ eeveral; lmndmd. feet tbiok. 
in Dharwaor alates and alaty ahalee. • :Aadn Balllllhia1ia.Do the-'Ohromite 
is of primary (magmatic): origin and· ·contemporiiD.eQttll 'With the 
peridotites. ·The 'aubaequent. aerpentinisation. .of the. peridotites hae 
bsen accompanied by widespread ai!jcification witlt the prodootion 
of marginal zoneJ of chert... The o~bearing. horizOn . is Dllueua!ly 
persistent over a coneiderable Wstanae, but the total.amount of ore 
doea not appear to ha large. As ~orted, . the· ore. oarri.ee 50 per 
eent. of Or10 8 and upwards, but the poseibility of concentrating oree 
of lower grade may be worth consideration•.• The· output from 
Singbbbum hae bsen small but eteady and averageci l,611 tons 
aunually dlJl'ing the quinquennilllli 1919-192:t. and 2,104 tons during 
the quinquennium 1924-1928. But during the laet two years 1932 
.andl9SS of the present quinquennium, the output hae bsen over 
7,000 tons aunually and the average for the quinqueuuinm has been 
50"141 toDS. . 

•·.Be Jr.-. lhol. Dtpl.. II, 11>· 129, (J.88&.88) ; Bop; 01tMf I_., Jr ..... Jl'-
1008-0'1, p. 86. . . 

•L-L.II'ermor,.Bec.lko!- Btwf;' l...t, XiXviii, p. u, (18011)1 ibid-. L., p 10 
(1818); Proc. ..... Boo.Bet!f., N. B.:XV. p; abDW, (1818), ·· ' • 
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Coal. 

[Cnm:. 8. Fox.] 

Roughly 160 yea.rs have elapsed since the first e~orts were made 
in 177 4, in the time of W a.rren Hastings, to utilise Indian oosl for 
public purpoees. It is only since about 1815 ths-.; mining oper
ations have been more or lees 8D8tsined. The ·disoovery and 
development <il various coalfields, in:egular at first owing to the 
dilliculties of transport and the liDCerts.inty of demand, bas con
tinued since 1829. Between the ye&l:S 1882 and 1919 Indian 
-~. production increseed ilteadily-,being somewhat. accelerated 
during the ~ar period 1914-1918, The highest output of coal re
corded from Indian mines is that of 1930, when the production 
totalled 23,803,048 tons, With the · -tion of the war in 1918, 
the various collieries were in a eondition to meet increased demands. 
There were all the potentialities of a s!Uinp, but Indiail coal 
vendors were to some extent fortunate in that the slump in price 
did not immediately accompany the diminished demand. The long 
expected fall in prices began in 1923 and has contmued to 1933. 
Although the output of coal improved till 1980 it has fallen sinoe 
and the total value of the coal has decre.ased yea.r by yea.r owing to 
the severe fall in the prioe of coal 

During the previous period, 1924-1928, the production fluctuated 
between narrow limits with an average annual total of .21,540,607 

tons. During the period under review, the 
Produotloa. · outpnt reached 23,803,048 tons in 1980 and 

then fell steadily to 19,789,163, with an annual average for the 
period of 21,776,1113 tons. Sell Table 12 for the annualiigures of 
production ~ value, .and Table 14 for the distribution according 
to provinoes. 

Burma has oeased to be a producer of coaL · The production of 
Baluchistan bas fallen somewhat appreciably. .A.'sam shows a eteady 
deoline sinoe 1929. The demand for Punjab. coal bas incrassed oon
aidArably. Hyderabad has had a iluctuating output as new pits were 
being sunk and a . new area opened' up. The rise in output from 
Central India is due to. better management, In the Central Provinces 
there has been a. general increase in the coal trade due to the advan
ta.ge on fr~ht to ~e l!qmbay markets,· In the oase of the Damuda 

-~ 



Ill): [Vor.. 

valley ooalfi.elcbi th~ bas been a markfld decrease in total ,produc
gOJi aud many- aman oollieriea, engaged in workiug the poorer grade 
seams, have been obliged td' close .down. 

'TA11LB 12.~.PnHivllhotNN tHJlve of Coal tltrilg 1M tparB 1924 tD 1933. 

y_, QUAIItfty. Total valile at the mlneo. 
, A .... 1Jdl•e,., .... 

at de tlliUI. 
-. ' _, .•. 

- -

" T~~·' 
·' 

1lo. I 118 • .A. •• •• 
1: 

,, 

192i·. . ·~;'; II,i74.2M 14,96.68,418 10, '168,433(•1 7 1 1D ,J(a) 
1826 • -·· • 10,804,37'1 11,M,00,908 9,603,828(6 8 1 , J~6) 
192~ .. .• ' i. 10.999,167 10,14,99,6U 7,874,1599(•) 4 13 '/ ., •> 
1927 • . . 22,082,336 9,48, 70,018 7,079,852(•) ' 8 6 6 (c) 
1928. •.. . ll2,842,87ll 8,8&.96,027 8,604,108(o) 318 6. 1l (o) 
l9ll9'·· . 

" 
. 23,418,7U 8,93,611,1114 8,688,1i111(tl) 8 14. 6 'II (d) 

'1930 • . . 23,803,048 9,26,25,323 8,881,134(•) 8 14 IS :1 (o) 
1931' i . . 21,?16,438 8,26,98,30' 6,121>,804(•) 3 13 6 1.8 (o) 
'1932-. ·, . • 20,183,387 8,80.91,804. 6,119,834(/) 3 8 ·6 rcn 
~-,. . . 111,789,183 8,11;'17,739 4,1i98,830(f) " 3 I I B.(f) 

~ ,- ~ 

Tho pit'ihilOnth value province by province is Shown in Table 15, 
·a1moat an provincee ahliwiug a serious fall duriug the quinqummium. 

Ph'nii~ulh value; · In: the following Ta~le_ 13, the av~ value 
. . . ·~ the .coal at the pit's mouth. obtained from 

lloth .:Bengal aud Bihar' aiid Oriaaa figune, is oompated with the 
·nv~ declared export value per ton, -• 

•.. TAJILB 13.-'---:~" vaivt eoiA_Ptlted . tiJitTl pits fiiOIItla tJGlae 'fo'i' lM· 
. '!JBI18B 1924 to 1933, 

Ym., :boal.-..ci Ol<pOft Valae at the •pR'a 
..Uueporton. mouth, per wa,. 

~ ,. 
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M'-al ho4vctwm of Indio, 1929-83: Ooal. liS 

The position of Indi& as a coa.l-p!oducer as compared with 
Australia, Canada and South A.fri.oa is illuatrated by Table 16, 

com,.rtoou ., India and with refeteDoe to Japan ,by Table 17. 
wllb Brlflob Dependea• As in ptevious periods .the Indian production 
<.leo and Japan. was substantially greatet .than that of each 
of the DominiODB and Ieps than that of· Japan. 

TABLE 17.-0ompari8otl of Ifli.ian l.ltld J1S'JX1411'86 Ooal stutistics. 
' 

PRo»vcmolf. :bi'JOHB. Jb::l'Olld. :1:.""'1. TOO<. • ...... 
CODiu.mpUOD - z.,... JDdla(o). z-. JDdla(o). • z-. ....... 

u.a··. . l,IN,221 1.29',000 '190,880 Ul;878 760 181,802 1,116,0741 

1810. ._.; ~ l,l88,W 1,11111,161 - 11,101 -· 811,7!11 ·1."7!1~181 

1885 8,6«0,010 4,'181.881 781,088 88,811 et,tza 1;87f,008 I,C2G,711 

1100 e,u~.ea 7,860,088 1851040 108,&08 COO.C01 1,4101,785 &,074,870 

tool •· 8.;4t7.-7SO _U,i07,M 101,18& ...... m.on ..... ...., ...... 787 

liiOD . · Ui870.0M 14,781,070 4S10,41Sl 128,868 608,0.0 IJ'/88,683 .J.2,0&&,24G 

11118 18,!08.008 10,978,881. ou~n' 667,aol 7150,110 8,808,89& lt,782,CO! 

1018' . ID,'122.CH ll7,&"18,81i - , ..... '"'" l,lll,m 10.171,177' 
101D •• 11;828,007 80,787,58'1 48,076 888~COI lOS, a& 11D88,M8 18,487,800 

UIO . . 17,880,21C !8,775;888 88,7&7 .7oe,aaa 1,111.872 1;096,80& 1'1,,78,081 

1Dii . u-. .. , -;817' l.GI017CO m.JH m.an 1,887 ,'1011 II,G10,181 

.1011 •, 18o010,980 27,2.66.101 1,220,089 1,te8,626 :lao,o66 l,OIO,OUD lti,7M,880 

1118. .. 10.- ' !B,C88,671 811,118 1,858,788 181,tl08 1 ......... !B,CDS.UO 

:liiK '-·· I 11,17'aW ;10,- •ee.n8 ,......,.. an;•o :t,m .... !11 ..... 1118 

1811 . ' IO,VM,87'f 80,968,81'1' 4.8811GO 1,740,100 187,026 II,BIM.OU 19,09i1,801 

11ft· . ........ 117 8!1,11110,!10 108,008 li,01I,IIl8 . 881.711 1,11-8 -fiG 

tm II;OII;aat. P,001,017 118,108· 11,8811,81. . ... 1;1'18;4tD 81,f88,Jf4 

1028 . 21,642,8'11 38,825,4.06 210,186. Z.'lN,m 070,88& B,f60,482_ ss.~oD,D06 

·1tso' . IB;.Cl.Bi!7M 811,710,701 211,118D 8,!08,taS - 2,01l,fOJ. 
.. _ 

1080 • 118,801,0«8 80;880i41D !l?;OiV 2,810,"180 15011.021 !,00'1,180 8l,fl8,f70 

7,881 • . .tl1'll0,(86 07,KO,!Il 88,086. 2,6&0,144- U0;021 1,616,808 18,679,567' 

lfll! . . ... ......, 27,601.,117 f7,KC II,8'II,2D - t,au.m· tB.IOD,118 

(a). BxcJad• Govemmont atorel. 

Nearly 98 per oent. of the Indian output of coal is coll81lllled in 
~hls country (ree Table 18), and as the production of coal has 

increased so the coDBllmption has grown. In 
Relalloa of COIIIUIIIP· 1929 and 1930 the amount coDBUmed in India 

Ooa to prodacOoa. ' 
exceeded the figure for 1919. The largest 
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Oollsumlirll (iee ':rable 19) of Indian corJ. &re the railw&~ :decrease 
of nearly 800,000 toll8 being; evident between 192'1 and 1932. 
There! haii .been a falling oif. in the demand from. ,jute mills and 
1nmker 11061. but· this is . almost exactly offset by the inareaaed ton
uage for cotton mills. PW!apa the moat serioWI deareaae is in the 
811pply fOr. metallargi.old purpo&e8, &ud iroll and steel IIIDelting in 
pa.rtioulu. Th&· requirements of these iroll works &re now far lesa 
thall. wbat they were five ye&re e.go. There has been a slight im
ptovement. as regards the 00ll81llllption of cos.l at comeries a 
IIID&Iler . quantity bemg llQW zeported,, but> this is largely due to 
reveml. collieries h&ving closed down. The amoUllt of coal recorded 
from other. forme of indUBtrial. and domestio consumption ·is greater 
than the figure of five yeats ago. The incre&&ed quantity· of cos.l 
ca.r.r.ied. by the railW&ys is an iudieation of ~ larger a,....and 
for Oo&l m llllti& (1H Table lll) • 

. It -. 

CloJramo:prxOJr a. :hmwr O!Wi 
DfiiiDU. 

'!' ·!rotal . . • 
' _-:;:r ·-Y-·· . ... 

:· iaiDdla. 
. 

Pee 1/Jfl II/ 
' Quantity; IOiditm 

I• ···~ . . -.. ·.·· ... - . 
·.~. tau.. 

. 

19M !1,463;851 . 
- ' 99•0" . . 

' ·li0,98B,836 
" 1925 • . . • 21,ll03,4!9 10,887,449 98•9 

1928 !0,693,497 ' .10,880,465 . ;· 91-l . . . . 
1927 ' . . . 21,764,740' 21,803,985 91•1 
111211 • . . . li:!,14Ua·· 11,813,0118- ' VNI 

............ 111,11JI,048 iZ,090,8118 
~ 

91., 
.. ~-.. .. 

1929 . • . . 22,923,484 22,889,843 
il- 98'9· 

1930 . . . 23,6"/8,309 13,840,678 98-1 
11131 • . . • 111,3D,884 21,2'12,900 I 98•11 1113S • ' . . . 19.6113,4011 19,831,960. " 91•(, 
1938 • . . . 19,450,328 19,361,875 91·8 

.... _. -. 111,408,018 /11,1169,429. 91•6 

(a) The --=pHon of coal is - to be produoticm 1'1•• fmpmto """"' ... ofe ~ &holmu:poN -cl cle1m-. • ..... of ....... is to.ken to be '!qain.lent to 2 -
·.a..u.e· porta ez u Goverma.at ~tore~. 
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TA:BLB 1$.-Es~ oonaumptilm of Goal in Ifldia rZvring 1M yeara 
1927 Mlil1932. 

. '' B&ii:wa.ya- •· ~,; .. 
Admir&lty - :B.,U ' . 

Indian llla.riDe. 
BUDker cool • ., 
Coltonmilla' • •• 
Jute miDa ; • • ... 
lzoJ,t illd11Biry (illO!udiDg 

ongineerillg work. 
ahopa). 

Port Truatil •. .• l 
IDiomclateamono. • 
Briok kilnJ, potte:iel, 
. /Oiment worb.- eto,r 
T•pnleua .•. • 
Paper milla. • • 
' CoWaries omcl """""P . 
Other fOl'llll of illduatri&l 

omcl domeet.io ........ 

Estimated 
consumption 

illl927. 

Tons. 
..(G) 7,21i8,000· 

l!'l,OOO 

1,317,000 
830,000 
1136.000 

6,260,000 

205,000 
888,000 
686,000 

223,000 
168,000 

2,208,000 
9,085,000 

0•0 
H 
B•B 

1-0 
(J-1 

J()oB 
9-1 

Eotimated 
oonaumptio.a. 

ill1932. 

Tons . 
(G) 8,443,000 

30.000 

1,077,000 
1,381,000 

81i3,000 
3,907,0Gq 

135,000 
679,000 

(b) 869,000 

203,000 
142,000 

2,015,000 
(c) 2,376,000 

ln·1 
(loll 

6-6 
8·!J 
8'8 

liN 

()o7 
/SoO 
8·4 

1·0 
()o1 

10·2 
11-1 

IIUIIptiou; ~~--:-:--:::::-+--:-:-~-1---:::--:::::-:::-+-~-
• TM!AL .• Zl,706,000 100•0 19,679,000 100·0 

(G) l!'or tho oliofal.,_ l9l!7-211 and 1931-33. 
(6) Eotimateon.thO boaia ofthoCODIUO&gunofor 1918 omcl1917. 

-. :(•) Domeotio COIIIU1Dptiou ill Caloutta and ilo.neighbourhood,... eotimated by 
tho Cool Controller ill1917 at 200,000 tom per y-. 

T.OLE 20.--Cotil consumed on Indilm RailwtJga during 1M yea11 
1923-24 to 1932-83 • .. 

l'ln>wr Co.o:r. l!'oBmOJr Co.o:r. 
Yeai';. 'TarU.CoN• 

Quaut19. P.r-. QuantiiJi. 
p .. -._ .HUJI!'DOll'. 

_·• oJitllal. oJitllal. 

Tons. 'ToDII. Tou. 
1923-2& . . 8,060,893 98'1J 123,381 2•0 6,184,054 
1924-35 . . 6,806,446 09-11 33,f88 ()o6 6,638,939 
19211·35 . 8,550,2&1 09-8 12,83& O·B 6,563,076 
19!1&-27 . . 6,433,284 99•9 4,597 Oo1 6,437,881 
1227-211 . . 7,267,823 80•9 1,804 (J.l 1,259,421 . 

Awraga 6,681,141 09-4 86,818 (JoB 6,816,616 

1928-29 . . 7,438,980 99•9 1,140 0·1 7,440,409 
1929·30 . . 7,581,613 9flo9 1,786 Ool 7,583,.J78 
1980-31 . . 7,518,935 99·9 6,320 (J.l 7,5%5,245 
1931-32 . . 6,628,465 100·0 308 .. 6,6Z8,77J 
1932.33 . . 6.143,275 100•0 51 .. 6,44J,aZ6 

.,.....,. . r.zu,ug Oflol 1,911 ()ol F,ZU,l!BI. 
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TABLB 21.-.-doaJ -·-"etJ foi' .11M ~ a India llftCijqr 'Foreign Boil
. wgs tluri.trg t11e tJBGI'I 1918-19 ro 1932-83r 

" I :Mlii10zu! of: ~ ..... iBo. llllliou. 
u.;. 

1018-18_ • .. ., ·'!' • -~ liHI 88-M 

1819-!CI • .•. • • . I 
lll-40 ,g-oa 

·-

18lJO.ll}. .. • • -.: ~ ,0,:- 'lll•88 ·&1' 
~ 

lOlll.u'" . . .-.~- ~·-
,. 

'" • "111-78 7HII 

18U-JI . . ---~~' • '" • 110-8'7 88-80 
i 

i813-~ ... •.. • • I 18-88 ..... .. . . 
IOB-IIf .• • . • • • • .... ·o1o411 

1826-18 o' • ' u-oi ., '•' 18oM • • • ·• ~ <. -· ~ ; .-
tio-B'I 1918oli'T ; • • ; • l!B-91: .. ; .. ' •. ~ 

' 111'1'-18 • .... _ .. ._ ... _. • ~ - --- 16-~ --F- .: - .t!Hll 

1828-28 • ..r 'I' " ~ M·IIS • . 
~ ",.I ~-- . '-~ 

lll28-30 .•. • • ·-· • ',· 
-.~ ,_ 

' 1'1'·~0' . •i\ .. 88-18 
·~ 

~ .. • • llliolO .... 
1831-3!1 .28·0~ 

-. ' ll•ll6 •.; ,., •. ., .. · ~ ., 

188143 .. • .• -~ .. --- ""' ·.-_ ........ - -81o81 

- When we study the data on hdiau imporla .~ exporis of coal 
there is seen to be a very satisfactory balance of, tradtr in favour· of 

1 rts 4 rts. lndia as regards .toDDage <•• Table 22)'- The 
mpo ·~ •••• imports, a little over 67,000 tons ·.in 1933, are 

JOUghly t- of the exporta. It is believed that thl8 .iatisfactory 
'trend of the coal trade is due to the strict observance of quality 
in the export of Indian coal. And to the same factor must be 
aaorib.ed the gradual replaoement of foreign coal by Uidian coal in 
the Indim lDlL'rket. The cmly serious competitor in Inctia is the 
ooal .imported from B9uth Ahioa, particularly from Rhodesia vi4 
Bei:ra. It appeare likely that, with careful attention. to quality and 
the reduction in freight :recently granted by the Btete Railways, the 
~ of ~ ooal_ will be, further reduaed by IIUbatitution &om 



i.tt) Minerai ~ of indio, 1929-33: aOGl. 

Indian aources. The fall in the 'total export trade can be gaqed 
by the imports into Ceylon (Bell Table 26) and the 8traite Settle
mente C•ee Table 27). In the former case, India and South Africa 
~ each striving to monopolise the tmde. In the Straite Settle
mente, the market is supplied from eeveral souro8.!1, but South 
Africa and Japan have a considerable sliare in 'the trade, with 
Dutch Bomeo and Sumatra alao attractively engaged. In this 

. market, Indian coale have been importee!. in rapidly i!imini•hing 
quantities and no supplies despatched froJn Sumatra. The trend 
ot the trade shows that Indian coal is losing ground ~ the coale 
from Japan and South Africa. 

TABLB 22 • ...,J'flllimt imports (11) tJllll ~ (b) of Coal during 1M 
yetJI'I 1911, to 1933. 

- - - ·-- -

Year. Imporia. Export& 

Tona. Tona. 
1ll14. • ._, . • . . . ~8,71111 ·679,748 
19111 • • • •· . . . 190,8N 71111,G4ll m;; . . . ' . . . 34,088 881,741 . . . . . . (4,818 ~117 
1918 •. . . . • .. . M.348 74,4811 
1919 • . . . . . 48,676 1508,637 
19110 • • . • . . . 89,7S7 ~,224.768 
19!1 • . . " . . . 1.000.749 ll75,671 
19!!1 • .. . . . . . 1,220,689 77,111 
1918 •. -. . . . . . 624,918 . 138,676 . 

.......... 1914-191& . &76,1&1 4111,968 

ieu • . . • • . . 488,718 200,488 
1926 • . . . . . . 483,160 218,090 
19!11 • . . . . . . . 193.908. 817,683 
19S7 • . . . . . . 343.803 678,187 
1928 • . . • . . 210,188 6118,343 

A-19U.19U . . &18,114 448,619 

1919. . . . . . . 218,660 728,810 
1930 • . . . . . . !17,0!9 481,188 
1931 • . . . . . . 88,086 «1,249 
1982 • . . . . . . 4.7.6'4 619,483 
1982 • . . . . . ' . '"'- Jl7,330 . 4.26,178 

....... 1919-IJJU . 111,8911 1114,141 

(1>) holudlng. G. ov. omment ""'""' but inol. udlng ooke. 
. (6) holoadiDgbuDker oool aad Govomment- butlaolud!Df-- ,._ 

fuol. 
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TABL1I 23..--()rigitt. of Fareign; CiiiiZ ·(•) -~ :ift0_ .B~Wl Iflllia. 

.... ··~ \ 
1DIIr . 

•: 

111U . . . 
111&7 .... . ........ 
111111 .. . ... 
1930 . 
1931 . .: 
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TAJILJ!l 24.-Jhpom of Indian Ooal-contd. 

1HI '111110 ' 1111 1111 11111 

·' !fODL 1'ou. -. 1'oa.. !I'ODL 
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l'e11011 1841,910 111,5110 lil.280' 110,8Sf 211,122 

·~-- . . 'It, let (II)·IO,NI· - (&) 18,!88 1"><&,111 
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TAJILJ!l 26.-Quclntitg of coal, coke and piJim&t ftid, ~ from 
Oa1AN.tta. to Indian Ports during t1ae ._IJea" .l!JU to 1933, 

' -. (o)liiH till& -,1111 ·U8'1 '1118 A-

' ' 

!l'orii. 1'oDo. ~ !l'orii. 1'oDo. "''"'· 
:Bamboo' . . . . 1N,8110 -.'IIIII ....... 841,21.1 llt,Hl 111,'114 - . . . . . .,.,. .. .,-.m·· 170,671 1N,8VI U81MI!i llrl.,tll - . . . 110,88& IOI;S!ft. 10,985 cte,m 471 .... IJ1,nn - . . . . - 418,'1011 ill.'lll8 ,_. GIO,f87 ·-· ' lllhlr IDA OrlMa • . . 201 .. ..... 1 1 ... 
Jleqal . . • 10,418 li,CIC · _20,008 10,1161. 1<1,611 11,HI _...,. __ . .. . 7,141 '10.181· ~ ...... ...... I# ,HI 
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-... '1111,111' '1,10.111 1.1'11,711 1,- L- J.IU,m 
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~-.. ··- - .PoU8. (to) -11110 uao• 11131 11118 .pw. .. 
·- -
' -- ' . -- -- - - - , ... . 

llomll!ri . '"' . . S78,015 1158,101 437.610 .50,013 ,u,esl 
' 

.1'11,11'1 . 
~- . . . . . . ·188,0M 71,817 118,1St8 71/719 70,187 :81,651 

-.. .. . . . .&11,171 487,m 442,058 44?,'118 I 20S,iH :~IB,IU 

Bono&.•. •· --.:· . . 1110,1'10 0'10,181 ~ 111,14& •112,188 ial.w 
.., ... OJ-.,. . . co .. lOt 100 880 m 
Jlgl!l - . • . -- ·- ~·~ _.17,180 .... 88,'i01 11,108 14 ... 1 

~-pozta-D<it Brllloh . 08,l!SD 88,810 106,,&70 184,780 10?,1?6 :iU,181 

-- . ~ -- .. - . J.lfl,lll J,lli,IU 1,- 1,711,818 ~. 1 .. 1 ..... 
--

Le10ked ~t ·broadly, the question of the·· future of thO' Indian coai 
trade-ita expaDBion both -in •volilme and -monetary value=ls _ most 

_ _ compl&, 'The markets for· coal - ootaide. India, 
PaaWUU.. 01 npaa•· on• the; lndi&n. Ocean aucl western Pacific -sloa. · - , _. · 

seaboard, do not · absorb ·more ·than· •& · small 
fraction of the Indian output, but they will be valuable to the 
indian coal vendor until a bette:r m~ket · •'CaD: 'be 'l!btruned. The 
market eeema to .be 1li1C8lt&in :Jleyoud 1ihe- limit of Ceylon. There iJ1 
little doubt that greater expaDBion of the Indian -coal tnlde dOuld be 
brought about by the cultivation Of a deman.t for coal • household 
and industrial fuel in thil! countcy. When it js -remembered that the 
population of India is 300 millions and that b~ely !i million tons of coal 
are used for household purposes the potentililities of this trade 
appear attractive. It is, however, well known that eny oonsider
able meaaure of auccesa in thil! direction involves long and expensive 
eftort. The people are poor, wood and duug are obtainable free, so 
that it would be unreaeonable to expect them to use coal unless this 
. were supplied free, There are some areae, -Eastern Bengal and. Berar, 
where a_ smokeless fuel will sell, and it is in these that a beginning 
·oould be-made. At present. only the inferior grade (high-ash) coals 
IIJe llse4 in the ~ of &J!!Olfeleea iuel or soft oo)pl. lt is 
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TABLIII 27.-Foreign coal imports of the Straits Settlements for !he !Jil4'TB 1924 to 1933, 

1l'tom l'Jom 1l'tom l'JoiD 1l'tom 1l'tom 1l'tom l'mlll 
Year. United Brftflh Au1tra1Ja, J'aiiiDo Uqfon~ Dutch Sumatra. olher !'viOL 
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also true that the. best quality: coking coalS· are being used for ateam 
raising pmpos._in power stations and locomotives. It is probable 
that the successful .apjllioation of 11ulverised fael firing · in boilers 
and cement kilns will lead to ·:some economy in the use of coking coal. 

• The adoption of low temperature distillation (carbonisation) of coal 
may, when c:ommerciall,- aucoesefal, be of oonsiderable value to the 
Indian eoaJ. industry, •but· the fuel must be sold very oheaply. The 
oDI.y hope ill· auccesa for this. mode of treatment is the auiliary pro
cees of hydrogenation, but for the .aucoeu of this the 111-tmna exciae 
tax on beDzo1 must be greatly :reduced. 

f,ieological Relatious of _Indian Coat. 

Coal in. workable ll88DIII is known to ocour in India at various 
horizons amo~~g the zoclm of the Peninsula and in 'the Extra-Peniu· 

. aular i:egioDa· of Bu:rma; A888.rit~ the Himalaya, 
Ap Of coalllelds~ P1111jab ·and Baluchistan. The most important 

coal eeama are. of COUl.'88. those in the Lower GondW&D& .(Permian) 
strata of the Peninsula and in_ the Tertiary {Eocene) :rocks of 
Upper Assam. Roughly 98 per cent •. of the Indian pmd.uction of coal 
is obtained from the Lower Gondwana coal seams, ·and the remainder 
is o'lltained from rocks of Tertiary age. N 11 eoal is now obtained 
from the JuraeBio strata of the Loi-an (Kalaw) field of the Southern. 
Shan States nor from the Pleistocene lignites of Nam•ma and Lasbio 
in the Northern Shan States of Burma. 'rhe geologioat age of the 
coalfields of India is ahOW.Q. below :--

11.. N..,_ma, elo., 11". Bban Btateo, Burma • 
11. llakum, Naziro, Naga Hilla, Up. AEam , 
10. Qbonap1DQI, Kllooiallllla, AEam • • 
9. Kalewa, Cbiudwln river, Burma. • • .• 

· 8. P&l&aa, Bikaner Slate, Ra!putana • 
~- Dandot, Punjab &IUiou•p • • 

llakerwal, Punjab • • • • . 
Xhoot, Bor Raage. eto., Balaohlalaa 

6. Kal&kob, Jammu Slate, Kuhmir • • 

}ktiuy· 
a. Dareunlri. etc., a..., Hilla, AEam • : : · 'a Loi·~"'S. ~ State&, B~ • • • •- J1UMiio Jleaasolai 
.3. Ranig&Dj ~ea....,.. of Rarugonj and Jhari& •. Up. PenD!t.n } lL. :&raw--af Jlw:i&"""' otbO< PODiuoular} ~.owv 
1. x.~.!'l;.,n- Giridlh -elcl" -~· Pemlaa. GODd'!'""'" 

,. . • .•. •.. . . ~ (Permian)~ 



Typicalo.nalyaes P~ coal ffoiil the abov~-mentioned fields are given 
below.;~. 

'" 

Ooolliold. Moisture. Volatile J'b:ed Alb. 
~tter. carbon. 

Per oont. Per oent. ' Poro011t. Per oont. 

IS. Bam-taa• B1imla . . •8-tJII .#84 44·21 1-93(4) .. ... . . 113-74 - 36·30 . 8-40(6) I 

{5Aiaam . . 2-M 42·!7 N-!7 1-!l(el 
']l. • ....... . . 4-36 4.8-00 46-70 1·96(4) 

Bills • . . 8-16 88-48 n-us G-38!•1 

10. Chorn.pllllji, A.am . 1-14 &o-88 411·71 1·'1'7 

... Xalewa,Barma . . 9-81 41l-19 411-68 2-41111 

8. ....... Boj}lllta» . 11-66 48-87 38-38 HG(g) 

u•ndot,l!alljab • . 6·13 36·81 47-17 9•89 

7 lllakennJ, Punjab • 2•40 43•54 41'88 12•68(11) 
' Maoh, Balaohiat&n 10·71 41·43 43·68 2·18(1) 

Khoat,Balnohlat&n 2·29 41-51 46·8! 9•68 

6 (Xalakot, Jammu . 0-43 12·45 78-12 9·00(j) 
· • Utruakot, Jammu . . 4-14 15·92 68·26 11-68 

6 { Walmong, Gar<! HUla . 1-49 61·32 40·98 Q·21(;) 
• · :Qogr!J>s, Gero HUla . ;-so 33·80 158·13 6·7~(k) 

~- s, s~ Sta~, :Burma . 1-22 29·88 82·81 8•39(1) 

. 3• ( Bonipllj, Gha.alck . 7·66 34-80 62'80 12•80(m) 
. l Rr.Dlpllj, Jliahorprl! . ·~ 

33-26 64·241 9·80(m) 

{Jhari&, No. :xvm. . 1·80 28-80 69·36 11·90( .. ) 

2• Jhari&, No. XIV • . 1·!7 22·86 . 84-70 l!-45(ml 
Jhari&. No. xn . . 0.76 llll-10 86·30 14·80(m 
Jhari&, No. v. VI • . 0-86 14·10 68-110 19·80(•1 

1. Glridih, ;Karharbari . o-90 22-60 88•00 10•80 

Remarko.-(o) IIJ>. Gr. 1•38. {6) As takoa. (c) NamdaDg, {4) Boljaa, {o) Wako"!'>g, 
(/) Sp. Gr. 1-82, (g) Dark.bro\\'11, (h) Picked, (i) Near Bor, (J1 Coking, (k) Non-coking, 
(I) COking, (m) llloiataie f!'ee, AUpur Teet Haase analyaoa, (11) Cc!king. 

Table 28 shows the origin of the coal produced during the yeen 
1929 to 1933, Fl:om this it will be seen, by comp111ison with previous 

· iimilar tsbles, that the output from the Gond
Oeoloi1C111 orlzln of wana coalfields has gradually become 11 slightly 

lhF ••~I· . larger fraction of the tots!. · , 
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TABLE 28.-0rigifl of Iflllian OoGJC raW during· tlle gears 1924 to 
1983. 

FBoll GOKDW""'"' IITBo!u.. Faox TDTUSr lim& ...... 
-. Toow. - - ....... 

~ Per-. Toll& 
p., ..... · DODVOIIOI. 

. ' f1/loCal.. . -- 11/loCal. '· . 
-- - - -... 

T-.. 
IDK 10,8118,338 ' ' ,.,..,; 4'1'1,1N8 .... ZI,174,ZU •. .. 
19211 . . ' ; !10,44?,898 "97-811 486.419 11-18 20,904,377 
19211 . '" 20,1583,202 98·0B 41&,96& 1-98 Z0,99P,I67 
1921 . • : 21,664,(88 I 98-ll 417,8411 1-89 ' ZZ,O&Z,336 
1928 . -•• ; ll2,1&3,314 f/NI'/ 8811,11158 1·11 ' .u,w.au .. ......,. • 11,109,018 97-99 181,669 ll·Ol ll1,810,601 

' 
, •.. 

1928 • . 13,001,688 . ' 1/BollB .. 411,148 l·FB U,fl8,734 
1930 . . 

' 
13,842,37t 98-118 480,878 l-94 za,aea.eu 

1931 . ' 21,831,872 98•1lB 834,563 1-18 Zl,716,435 
1932" . ... 19,814,6M :,_ ~ 9&-aB 838,883 l•BB ze,tsa,m 
1983 . .. ' 19,.4118,164 1/BoU 33t,90II l·BB 

! 
IP,7D,I63 .. 

Aoorago ... Bl,I89,8S1 . 98·U . 

181,86ll Hf •Bl,V~I,161 
.. -

The riohest. workable ooal 8e&lllll in India are of oomse thoae of 
.the LQwer Gond~ periQd in the coalfields of the Damuda valley 

and other - in the PeniDsJJla, In their 
Tile 0...._ ..,... type area, the namuda or coal-bearing series 

fields. • . 'ck In th Jh . _ • IB nearly 7,000 feet .• thi • e . ana 
field. in the loWest· Btage (Barakar) of this aeries, there are no leE 
than eighteen workable 8e&lllll, . totalling nearly 200 1eet- of coaL 
In the upper etage (Raniganj)> of the Ra.niganj field there are roughly 
six workable ll88olllll, of a total. thi<ikn- of, roughly, ISO feet of coal. 
In both ~tages the seama are interbedded between .lihales' (usually 
below) and aandatones (hequently ·above). The aandstones are 
often coarse and conglomeratic, with, in many cases, the ,pebbles 
resting on the ciaal. There .are numerous. instances of cmrrent-: 
bedding and overstepping of the aandatones and· abales cin to the coal 
seams. The ll88o1llll are laminated end well-bedded, even when more 
than forty feet thick. When, traced m One or other direction the 
coal seama are found to split or come t-ogether• ,If; • nQt .UJLllliU&l 
to find a coal seam passing laterally into oarbonaoeous shale. , 

There is a considerable range in. the · n.riety of the ooak obtained 
fr;nn the numerous seams- in the Jheria ,ooaJ1ielll, These ·clliler in 
geological age, from Lower Permian, for the basal (numbers I to X) 
seams of the Blmlkar series, to Upper Permian, fo:~: the seama ,in the 
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Raniganj series of thll same Ji.eld. When these 88&1118 are compared 
with each other and with the seams of the Raniganj series in the 
Raniganj field, remarkable diilerenoea of oharactor ·are found, which, 
to some extent, may be evident from the analyses given below :-

Gondwana Ooa!s.1 

-.- Moiatme. VolatDe Fixed Ash. matter • --. . . 
-,~-- -

J1uJritl.- ,.;.., Per~ Per~ Poi-~ Per~ 
M'atiagart. (~ " . . Beam 0·66 1 .. 1 68·0 17•8 
N-Jd( . ... ., . .. - 14.-1 68•ll 19-f 
DhaDII&r- (VIII). , . . .. H) 1V·3 61-57 21-13 
Dbariajob• (X). , ,. .. 1·0 19•0 6H 18·8 
Xonwa,dlh (~ • . . u 0•76 20-1 66·3 14.-8 
Khae Jhari& ( • • . .. 1-16 21·66 62·36 18·0 
Bhqgutdih (Xli) • .. . .. 1-27 .1!2'36 84-7 12-C.5 
LodDa (XIV) • . . .. 1•.8 2&-8 81.0 14.-& 
Bha.g•beDd (XVI) • oi' . .. 1•3 24-6 60·2 16·8 
Bba.gebeDd(XVJI). . . u 1-8 27-.11 69-8 Ill-! 
Bhutgooria (XVII) . . .. 2·0 28·13 68·86 13-ol 
NO..uudih (XVIII) , . . ... 1-80 28·8 69·3 11•9 
Jamaciok (xv.IIJ) . . .. 1-70 28·10 68-80 11-10. 

J1r4rill., ~ ... 
&3·2 Murilidih ..• .... . --... ., : •. . 2•2 .119-30 67.00 

Bheidih • • .•. • • . Jo7 31·0 6&·6 1&-6 
Buntodih(top) ; ' ·• .. . 2-o? 32-2 62-76 111-06 
N. PJ,pra..., 'i~ • ''•' . . 1·97 32·0 68•3 r.-.7 

WMI ~JlGwlpttj lllriu. 
. 

N.........,d&.·. • '• 6•1 3a·a· 62•1 14-8 
Dact.ka •. -· . . .. . . 11-3 3H 68·7 13-7 

~tl '-~ 
... • . . 3•9 31-0 67•9 1H .. 
~-- • . . 2-17 33•96 6&·96 lH 

BeiD&l . .. .. . . . ~H6 31·06 48-9 -fla.u.9toria • ·- . . . . 2·81 32•0 69•0 9·0 

11<181 ~o,f-llo .. igrmj lllriu. 
7-116 2&·8 62·8 11-6 Gh1111iok • .. . . . . . 

Nega. . . . . . . 6 .. 32-1 68·66 1&·211 
Searsolil'l . , .. , . . . . 7•6 3Jol 5.2•8 18·6 _... . !-:; . ·-- . . 8-3 33•8 6&•7 lHi 
Joba 

~ 6·5 31•5 65·7 1!-8 . . . ·, . . 
llomla~ . .•. • . . . U•O 31'6 6N 11•4 
Koltbi • . . . . . ,.7 33·2 63-7 13-1 
Ponia.ti . ··- . . . . 4•86 32•88 65·8 11-36 
Poaialii -~~- • . . . • 8.0 30•7 69o9 9 .. 
Poulatl . . . . . 8•8 3Qo0 69•1 11).9 
7allote. £ • . . . . 6•3 29•6 65•0. lli•4 
.. 
· • N. B.-All ao&l.fi'IO ue of samplee oollected by oftlcen of the Coal GradiDg Board. 

ADal.fi'IO made at Govemment Teet Bouao, Alipur, Calout&a. · 
1 Results fvm•bove are on_ a moiature..free buie. All the Jha.ria coals coke. 

t!eama :xn to u give;, hard ooke. Tbe Raaipuj _,.. .,. ~Y aoa-eokiJJB. ' 
OXIIO!!t Dlah.....,..h aad Sr.uotoria. 

I'~ 
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It mm be m.antioned, 'ho~ ·lhat .au.tilelt new lloiW are 
being opened-two ·bl partioulal are pi!Oduoing oo&l. These are (l) 
the Chirmir.i coalfield ill Korea State, 1md (BJ the ~ur ~ld 
in the Nizam's. dominioni (Hyderabad). . During the. five· yaara 
1924-1928, at least three new .!1081fielda Wllt8 openei·and have been 
ptoducing coal, These are f!:) the Karanp~ coalli.eld in. the 
Damuda valley of Bihar, (2) the Tal!lhir coalli.eld in the valley of the 
Brabmani in Orisea, aud (~) the Wu coallield of. Y eotmal in the 
Wardha valley. In two ~~raai the collieriell have closed down; 
these are (1) the Mohpani' BD!l t'l' ~l'UJ! ooalfielda in tM Sa~ 
1'8j!ion of the Central Provinces.. . 
~ GondWBD&. ·IJYIII;em· i#· $he Indian PeniDsul& .. llOJ!I.llrlaes the 

following Jormatio~. :;;.- · · 

The coal :Dwaaure. ill. lDQIIti. ol the Gondlvaur. coalfi..W. !P 
:restrictecl to the. Baraku ~es with,, .ite .basal: Karharbari •tage, 
In the Ra.niganj AJld .Tharia coalfielda1 'however,. :there. ·ar&· vainable 
aauna in the !Wrlganj series; :m fact. these ··c~~·· the ·most 
important ooalmeasures in th!! Raniganj coalfield. _ . . . 

The output· of• -the Qou!JWBD.ll eoallielda. ia ahQWll aparat.ely for 
aaoh field in Table 29 : see also figure !I on page• 67: , . • 

Jn •-m, the coal measurea are of 'J)ertiarj- (probably Jii!. of 
Eocene) e.ge. The seams ue interbedded: between.·l!halell· .am,d qilll

stones. u~ the. GoDdWBI\A .strata, which 
fie~ Terllur coal· are locaiJ.y faulted; cand. bucklect th'. ·A-m CO!Il 

seamil and 88Bociated rooks hlln be~ som~WA!!V 
severely folded. J!'Oilllil remains· are· ~: -·oommoa and, when 

. found, are usually poorly preserved. When identifiable leavi!S IUld 
p~t remains &r<! obtained, they are ~.as JIB1""' of teDestrial 



Jlirlm.il ~ o} lflllia, 1929-38 : Coot. 6't 

vegetatioD. On the other lland, the fa111111 is Wlll&lly of invenebtate 
· :matitu! fOrms. It is generally agreed that the coal :meaaute aariee 
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ofi Asaain was dopollited in the liha!io~ watefs _ of a ~~ea-"probably 
·at the head· of_ a gulf. This is also tro.e of the equivalent strata, 
the Peggs of Burma, in certain horizons of which coal seams also 

Perhaps the most interesting feature of the coal:meaeure seriea 
:,of Assam and the )?egos of BlU'IIIa is the intimate aaaociation of 
pettoleum· with the coal. In Asaem, the illtimate connection of the 

_ coal and petrolell!Il occurrences is too bbviQtts to escape attention • 
. CloSer J>bservation has shown that where coal is abundant ill these 
coal measures petroleum is aca.rce and vice t1ers8. Sir Edwin l'aacoe' 
.says :.,.,_ 

'In Asaam •• • ••• In llliorly ~ -te Oil -. coal_,. are :found 6J110Di 
the Oil sanda themsolveo, but it ill eopooially in the horilrono higher up tba~ ooal 

· ,Jn any bulk ill found. • •••• , • Not ODiy u there this veriioa.l J:elationohip, but 

t ir-. fhDI. s-.z-. n. l't. a, p. au, (lti'). 



TABLE 29.--0~put of Gcmdulana coalfields for I'M·. gears 1924 to 1988. 

10211 1820. 192'7 1020 18M 
---~---1---~--~~~-.~.~~.~4---~---1---~---

B .. gol, Billar GM 
0,..._ 
Bokaro • • , 1 1143;800 · 
Daltonpnl , • I 

0 

4,691 
Giridlh • J/'68,690 
Butar • • • 
Jaintl • • • ' . 78,647 
Jb•ria • .10,846,6d 

~..'l'!i"- : . :.: . ' 
Ramgarh •. • . 6,905 . { 

p.,.-. 
of Ift4itm 

'*'· 

--· .. ,,,, 
61-BI 

'!.~ 

-"-• 
fJoOB 
0•111 

~ti.eso 
10,678,888 

13,3/K 
1,663· 

. '1,1148 
.~.410· 

. I'tw"*-'· 

. of IttdlGtl 
lolol. . 

' . 

0-IJ'I ;• 8J,IMK 
'Iii-DB ·10,878,7911 

0•01 123,887 " 
fJo01 1,768 
0-DI li8ll 
0•18 118,87J ) Ram par (Raf&arh• ' 49,"11 .' , 

Hlnglr). . , . . , 
RauigaD,J • •• ; 11;088,347 ' · i8·111 . 6,7118,888. 81·· 8,1114.884 
Talchir · • • 1 ~·~~ ' fJoOI 1 . 7,l1811 ' 

Olmltallft41J>.-; . • , ,, . . 

.~· .. ;·; ~~~! ~::; 1= 
Olmlral Prrwj- i · . 

BaUarplll' • , 1' 'l27,114Ji \ 0•60 160,480 
Jroohanphad'' , .• .. • · ·a , 
)fohpaal ·• ' •·; .. · , 78,6911 "0.11 ·~0,030 
"Ponoh Volley •·•· j73,896 1-11 485,768 
.Shahpnr. • ., ,,. : .• 1,111 .. • . 1,118 
Yeotinal.. -\ •. - • •.• 1,. ~· •. 1,188 

(Jo(JI 18,871 

.. , 108.689 
tkll 108,108 

O•fll 1411,03& .. 
fJo&l 
11-10 
O·OI 
IJoOI 

71,488 
-16,708 

'428 
11,7"' 

foil 
fJo06 
11·90 

0.89 
49-40 
·0·69 
0·01.. 

a:u,, 
BIHP 
H'l 

0·6i 
fJo61 

0·88 .,, 
1-98 

• 
·!111~.2118 

708 
.. li8,7H 
10,688,481 

202,014' 
1.4811 

340 
•. 20,895 

8;4'7!,038 
a~J,Bltl 

st,M1 
1li8,UO 

168,611 

Per-• 
oJift4io1o 

l<!lal. 

8·11'' 11,020,791. 
•.• 928 
8·81 80',118 

.•• 205 .. 
'fJoU I 48,080 'fJo11" 

. 11·91 '·10,8611,470 11·81 
1·11 i 380,493 ~·11' 
D-Ol: ' 636 ! .• • .. 

.. 888 
Nil 81,62;1 

IIB-111 ;: I 8,460,4811 
.0·10 88,237 

117,428 
101,8ll"1 

'i. 
0·1~ 

~·. ' 1.-·i 
iiOG,OIS · ' 11·1111 

. 6 q• •••• 
• .- .. ~01 

.., ..... . . .. . 
B,P.rab~J~l!...:;.· ' · 

Saati ·• . ' · ·se,Oliil ' 0•11 88,188 D'18 28,034 iJ-11 · 1111,477 o-ts 86,616 o-n 
Blngamil • • 818,71111 ·11·11& 8118,7114 1-01 809,746 8·110 681,186 ll-DII 699,150 ll·1fl 

~~~-~;~~~~-~~~~=-!·~~--=~~~~~~-~ 
TOTAL. (Oondwana 20,696,30 111-11 Z0,447,891 111-BB I ZO,I8i.,ZOZ IIB·OB Zl,664,488 98·11 ZZ,III,314 118·11 

bed•). 
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TABLB 29.--Dulput of Gonilfllimtl ooai:foelJ.i jot tlae 1J6M8 19U to 1933--concld. ,· .. ,., - --- -~ . - •1 _1929· . 198Q 1931 1882 I 
1938 . . -

~:: ····-- . - - -. -- - -- - ---. 
~ p.,....,, ~.,-....,;. ··p.,._,,. p.,....,_ 

~r....,· 'lollll; oflwditm .!l!oU. ltldilm ~ ...... •Jlwditm .!1!01111. . •I Itldla• TODB. lwditm 

' 
loki!. , , · ltltalo I loki!. lolal. loki!. 

- -
Bmgal, Blliar 
on-- """ ' 

6•6B Boka:o . . 2,118,703 9·06 2,180,249 9·01 1~660;97 1•68 1,848,978 1,804,864 6•80 
~~ . . 1.,822 0.01 1,li89 0·01 411 

~-· .. .. .. . 771,165 8-29 618,538 So68 718,183 1-28 588,248 B•90 636,924 I•U Butar. . . 357 
0.11 

lOG .. .. . .. .. o:ss Joint! • . . 40,732 43,580 0•18 60,178 O·SI 48,168 O·B1 43,630 Jllaria . 1M86,746 10·06 1o,763,&&8 46•18 8,7151,087 14·91 8,661,238 U•U 8,014,948 M/·60 Xar,!:e"' : . 467,127 1-99 482,141 B·OB 461,678 J-18 409,666 B•OB 843,876 l·rl Baj IHIIIo 666 446 1,809 0.01 1,600 0•01 1,752 0.01 Bampur (Balprh• 88,774 0.16 37,718 D-16 81,290 0•14 19,498 0•10 22,036 D-11 
~- 7,118,601 BD-18 8,130,713 81>86 ' 6,286,703 6,828.088 111·18 -80-01 8,419,097 . ll-111 T•lchfr : : 47,606 O·SO 68,078 0.19 141,812 0·66 368,686 '1•26 818,630. 1'80 0010b'tll 1tldi4- , 
Boha8Jln~ . . 92,608 0·89 98,088 0•89 143,807 0·66 168,196 O•U ' 1'72,890 o-81 Umana . 112,624 D-18 100,146 o-u 88,821 NB 74,21111 0·81 80,878 0-41 Cll!llral Prori~ 

... 
! 

' BallarpU& . . 802,081 D-88 111,980 0.89 123,026 1•08 211,421 1·0B 266,844 1·111 :Korea . 
&80,270 'iso 

8,517 0•01 81,881 0·11 118,888 0·66 264,367 Nl PenchVau.ri 740,881 loll 760,015 1·46 881,817 ,,18 878,170 4-U llo.igalhSI&t. . .. .. . . .. .. .. ' ..,. .. 2,131 0·01 
lll/<krilbad~ 

~7,-JM O·iO 88,417 61,184 O·J6 Saoti . . ,., 4$,808 0.16 0·80 40,704 Slnp10nl 
-· . 768,420 1-88 786,490 &-IS 857,628 8·08 603,468 S·96 119,443 11-111 

To.ndar •· . - .. .. .. .. 40,880 OoB1 126,471 0·88 184,165 0·9/1 

.. 

TOTAL. (Gondwana U,QOI,J86 
bed•l· 

PB·III za,a4ZJ72 18·06 Zl;3i1,81Z ,., 19,814,6241 98-88 19,456,254 18·11 
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flhn !I anothil' -}la1ly!D8 It Ill a jjliojjraplliaa.I DakiN, acccirding to wfliah 
aoa1 - elunl' ·a pte&&:- fdt the 'illargiDa of the gulf til which the 'lertlazy 

,wodlmentll _..'l!hda.~ 'Willie ~ ia ~ lpuad • little further flom 
the ....... 

In lldrth-wess India, iD Baluolilitail, the Punjab Salt Bange lind 
JaJDiiui (Kaahmw), Workabia coal llC01JrS in.· the Lawer Eooene:1 

The seama &Ill intemalated between pyritifetous aludes oil 
8llllldstoDes, with limestone in BSBOCiation.. Identifiable plant ·remaiDB 
- ··Bcatce, • but the catbonised, W<Mldy part11 of plaua ue 
(W!!!AjouaUy met with in the coal. The •• ablml and below, 
&11d sometime~! the _abaley eoal itaelf; .is full of invertebrate 
auiDial :remain' chiefly fora.miDifera-. marine types. Judging 
bt the pla.nt remains in the lig.oite of · Bikaner (Pahma) in 
Ra.jputaua, which is on euotly the aam.e horiJsen (Lower Eooehe) 
ali the Salt Range and other coals in this ngion, and which 

· were evidautly a.ooumulated in the aam.e marine: region as thll8e 
black and brown Eocene ooala, it &ppe&lll that the vegetable :matter 
iS the debris of terreatrial plantll. 

'The Paiaua lignite is charaoteriaed by tlui large amount of fol!aii 
·hiin contained in it. The ooala of Baluchistan and the Salt Range 
also contain 8!Dall amounts of resin. This is also true of the Tertiarf 
cOals of AMa.m. The strata in the aevera1. areas of the north-west 
ha.ve aufiered clliterent degrees of tectonic distorbanoe, The liguite 
bede of. Rs.jputa.na ba.rely auffered any movument at ·aU,· the Tertialy 
roOks of Ba.lucbiatim &re folded. while the 'OOa.l-beariDg bed& m 
Jammu 'have been involved in the orogeuiB movement& whibli, 
cnlmin&ted in the uplift of the Himalaya. Ifl is l!ignificaut in this 
ooDilection that the vegetable matter in the 'Tertiary rocb of Raj~ 
putana. has bnly been converted into ligni~ whil& the Ooa.la of 
Jammu (Kalakot) are distinctly anthracitic. . 

The fuUowing analjses df Upper Allmm llOa.la olTartia.ry age. will 
give a. tolerably clw idea of their chara.eter. · 

The mean of two assa}'B of Makum ooa.l macU in 1922 in the 
Labora.tory of. the Geologica.l Survey of India waa aa follow&:~ 

ll'i:ud aarbon • • 63•1perGODt. 
·Volatile matt.,;, •• • . -.. .. Koioture . •· • l·ll . .. D Alia .'0; • • .. 1-8 . .. D 

1 ''Gelma1Bepan for the ' .. 18M' --"' ........ . ·.. • 'hl!l1186). · · ,_ ·• Bee. -. """' ltllf., LXIX, Pl. 1, pp. Clll, 



Makum coal is largely used by the railways in A-m, by the 
river steamer& navigating the Bralunaputta river i1ld by a large 
number of tea. gardens in the province. Considerable quantities 
are also often exported to Bengal. 
. _The average oomposition .given by three samples from the Upper 
Ledil colliery :tepresentiDg an aggregate thiolm.eaa of 4<9 feet, and by 
five samples from the Tikak colliery :representiDg an aggregate 
thicllmeaa of 4'1 ·feet, is ahown below:-

.. 

. -

ll'lseC! caroOii 
Vol&tile matter 
lloiatuze 
1ah • 

- ---
-

- -

.T.q;vwa-...... . . 
~ ' . 

• 

' 
AY"'Se 0126 aiB&;ya • 

:Kaa~:a :&old-

Jllahlot . . . 
:t.nen . • . 
Averop of.l.B uia;ya , 

. . ... 

il!xeci 
oarbon. -. 
kMD~;. 

. 118-71 
; 11·38 

. .48•78 

. M-84 

. 41-411 

. 110-M 

- -

• 

!! 

Upper Ledo. Tikak. 
'Rv cent. Per cent. 

151-69 68·99 
110-11 37·26 

1·80 9-09 
1·87 

.. - -
Volatiie llolaturll. Allh• -tw. 

. 

l'etiloid:. Pw_... p.,;,ooDt, 

411-10 10-31 1.8-18 

.BHt li'INI 1'10 

39•80 8-42 '"82 

'2•80 7-23 14-46 

34-18 8·88 l!•iiS 

liB-11 1-48 6'311 . . 
Goal of .excellent quality also OCC1Jlll m the Namohik valley, a 

tl:ibutary on the left bank of the Dihlng river, three days' jou:tney 
aboft Marghenta. TM locality, which although only 18 miles ln a 
atmight line from Ledo is difficult of acoeas, was examined by Sir 
Edwin Pe.aoae in 1911 and has since been carefully studied by geolo
gist& of the Burmah Oil Company, Ltd., and others. Five groupa of 
ser.Dia were noticed, with a total thiolm.eaa of about 60 feet of 00111. 



.T.&BLB SO.-~ of '.feniarg ooaJ ilvriflg file 11_.. 1924 to 1983. 

11U 

Par-. 
!roD. of Illlliaa. ~. 

loltJI, . 

TOTAL (Terllai'J betk) , 477,946 

.. 

{ 

<19,889 
·NB , 18,341 

- ,• a,llliJ 
' I 
0·10 i ' 28,1illl 

11•116 456,479 

111111 

' 

! 

19ll8 1m 
-, 

···"· 
,. _,.,.,. ~~- ' ·~ ' ·~· . -·· . . . . • _ .. .. •• ., • • 

.. .. 
t~ } 0·88{ ~~ } 
81,2711 17,8118 

B-18 4!1,965 1-98 417;148 

1918 

1···~ 
'888 1 ll38,928 

,G¥11 
~,r 

!•. 

6«,f I,MI l . 18,889 

.. • • .. ·-·· .. • • . ,_. .. 
• 

~-· ' .. •.. , . 

~-18{. !K,87' } 18,181 
8,817 

0·08 27,8811 

1·88 i89,11118 

·t• ' =~ 

' 

: 0.01, 

-• .. · .. .. . . 
.. 

Nil 
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' TABLE 36,,-Proclucti~ of :CerliMfl coal ·during th• yeari i924 to !938-oonold~ 
- - " 

' 

' ' 19211 1930 1931 1881 ltsli 
'= ~~--

' -- ..... ·-; ,.,..,.!. Psr cenl. ' '' p.,...,;~, - Pueeftl. Per con!. 
Tou. of InditJn , To111. oJ Indian Tou. of InditJn Tons. of InditJn , , T01lli of InditJn . ,.,. -. -. -. ' ,.,. 

. - --

;.t;....,.... 

} 1~{ 743 } Kh11land Jalll"• Rllla • 970 } 1·88{ 
1,00G l·Bf{ 1,283 

} 1o01{ 
8,118 } lllakum • . . 231,887 807,414 239,81& 170,399 184,412 HI 

N,..llilla • . . &8,1118 GO,IIJ1 84,868 38,4011 ., . 
.Boluclllda,_ 

o-or{ 8,891 Khott '8,183 J o-or{ 3,3515 j l o-q1{ I 5,297 J o-zo{ 4,878 J 8or Raup. x. .. · Maoh 18,019 12,038 11,788 ) 13,881 7,088 O•OB 

Pujj!- ' alum . . 20;508 } Doll{ 
26,904 } 0·21{ il7,886 } il·l&{ 32,527 } Oo88{ 

41,062 } KlanwaU . . . 19,064 20,0ll 12,881 80,792 4G,G81 D•.V 
Shah pur . . . 8,&66 3,704 4,628 9,&38 7,4156 .. 
~=- • . • 88,276 0·16 85,118 D-16 38;148 Doll 87,048 0·18 88,194 Ool1 

' 
-

TOTAL (Tortl117 htlo) • 417,148 1·1il 440,676 1-14 384,561 HI 138,861 1·88 312,POP HI 



Further pro~~ anal.f8e& -~ theal Tertiafy 06als .&re !ive 
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!l.'ertiaty Ooals-ooncld • 
. ·-· .. 

Moisture. Volatile ll'ilred lab. -. matw. oarb!J~. 

- -
fTammu, R:ullmir Per cent. Per cont. Per .... t. Por oant. 

(Lr. Eooene). 
Xal&koh'l•foot ,..m, le>wer 0·63 ll!-46 78·1! 9•0 0, 

Dle&8111'81· 
Xa.lak-lGofcm .....,, upper t62 14-llf 6!1"" lJ .. 

m.......,.; 
lla-uppor -.... upper 8-&3 20-93 60·18 111-48 

~ ..... Iipper - I !16-00 80-M 6-D -'•. 

C=Smmaty coking ....to. 
NJJ.-A/1 lh . ""- """'- ..,. of piJ;W .,.a.._ flflll ""' ,...,... Th

..Wyeea .haft 1>een complied from vuioua ........,. . JloDy ....,. made in tho Qoolo-
~ !Iurvey I,U..,.tory, CaJcu*la, by Mabaclag Ram. . 

.Industrial Considerations. 
!11h~· exporti! of Indian ooal (beginning seriously from lllOO) 

up w 191. av(lraged less than a. million tons. The highest pre
~ · fiFe wa~ a little over a million tons in 1906. Duriug · t~ 

rod . WB:f. these exports fell, due to shortage of 
J!IPon 1 

'• shipping. In 1918, the exports were less tluln 
75,000. toni!, but rol!e ~apidly to over 1,200,000 tons in 1920, 
when expo!=f; restrictions were imposed to relieve the strain on ~ 
~ya. 4 rationing ooheme was drawn up and, at the time, had 

. 'the !IDtire ~~opproval of the eommercial. oommtmity. La~, however, 
tb!l -workiDg of the· aoheme gave riee to doubts and the cllilicultiea 
of th11 aitu,.tion were enhanced by poor raising in the ooalfilllda-
4·1i million tol!s leas ~ 1920 than the output of 1919. lp April. 
1m, all restrictions were removed on the export of cargo or llunker 
co4J bY ._ ·to 111l$lma ports in India. The embargo was entirelv 
remoV11d .from ;JjldlU&ry 1st, 1923. • 

The embargli resulted in the temporary disappearance of llidiau 
coa].. P:om ov~ markets. Some recovery was Dill® in the ;live 
Y8flor!l 1924.28, ,and the present quinquetmisl period. 1929-ss opened 
With jln &ttractive export trade to Penang, Singapore, Colombo, 
So.b~Pl!i ancl .Adali, but these have since fallen and in some oases ha.ve 
disaweared.. lj; must be mentioned that none of these ports import 
an! lar~e f!uail.titiea of coal for industrial )?1Up084!! ; &!!!!!, iA 11111at 
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of these markets Indian coal had not, in !1.924, earned a reputation 
for· good quality-{iue to carelessness ·in grading; Japanese coal 
and coal from Sumatra and South. AfciCai although known to be 
of no better quality than good Indian coal, were in considerable demand. 
Under these oiroumstanoes,. m Indian Coal Cominittee waa set up 
in 19M and had altered the situation !lO!Ilpletely by 1929 bu 
since then the trade hae fallen into ._ d6ple8Bion: [for partioulara 
of the work of the Coal Grading Board see Becords, (hologWal 8llf1IB!I 
of lflllia, Vol. LXIV, pp. ,64-67,, (1930))• 

TABLB 31.-TAe ~ fiiiJfll.itrJ of Cot# ~ to et.lf'iotll 
f'IW" tluriflg 1933 • . 

. ----· 
:No.ohhlpa Quantity. - OUTyiDg or ..... '""''OU. •· . ·---

~-
,,,_. 

• •I! 10,880 . . . . . . . . . 
' . . . . '• • . . ' .ll 4,679 :mu...,... . • . . 

' . -~~ - ~ • . ; . 13 82,1!37 
Bombt.:r • . •. • . . ~- • . ' 79 G4,Sl8 
Ca.mlamore . • . . ;.• . . . .)-·1! 1 ! t,OSS• 
CbandbaJi . . . . . . . . -~ II 304 
Chlttosoug ' 

.. 
23 28,269 . . .. il'• . • . . 

' Cocbi1l. . . . . . . .. . . - •:- ' .• •• 14,943 
Colombo . . . . . . . . • 60 233,686 
Caddalom . . . . . . . . ·ill 43,833 
ll'OlOko . . •· . . . • . . . 1 7,824. 
Hcmgkoog . . . . . . . . . 21 1 ll7,0ll 
Karachi . . . •. . . . .• 

""' 
19 119,678 -- . . . . . . . .• • 211 

' 
181,9M =,_ . . . . . . . . 

' ' 116,686 . . . . . . • . . 1 6,242 

~ . . . . . . . . " 8 11'1,oM . . . . . . . . 1 922 Nop.s:=a . . • . . . . . . 1 3,011 
Nav kbl . . . . . . . . II 14,(64 
PorblUldeor . . . . . . • . . 8 28,9M 
Port Blair • . . . . . . . • 3,26! 
Pa<tKUDdla . . . . . . . . . 1 1,942 
PortOklu> . . . . . . . . • 7 41,6116 =::.. . • . . . . . . . 85 464,659 . . . . . . • . . 8 13,867 
Tuticorin . . . . . . . . 12 62,696 
Vora-..1 . . ·• . . . . . . • 14,098 
Wha.mpa. • • . . . . . ' . ll o,e27' 
Aky&b aad ll&ugooa . . . . . . 1 6,116 
Colombo aod M&dzaa . ;,. . . . 1 .6,99'1 
H::.\.,l<cmg and Whamp 

. . . ; . . • 6. .32,176 
Bom y aod K&raohi • • . . . . ' I 4,0(0 
Bombay, Ka.mcbl and Malomafoa . . . . . 1 10,660' 

TOTAL • .19 1,896,155 
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. Ux.i. Miraelul Prvliltll!lilm flj lflilia, 1929-33: Coal. '1'1 . 
· · : The quantity of hard coke manufactured in India during the 
• <J.uinqnennium under review is shown in Table 32. It will be 

Hanlcoke. 
ROn that by 1a.r the larger proportion of this 
coke is made from Jharia coal aDd that the 

recovery of coke averages from 74, to 76 per cent. of the coal aaed. 

TABLIII 32.-(Ju.afl!ity of Hard Ooke producetl in India dllring the yeor1 
. 19149 to 1933. 

- 1 .... ' -nao. 11181. .. ... 1 .... 

TODfo ' Tolll. T .... TODt. TODL 
Tat& JloD a:a.d Steel CIOmpaiQ', 788,811 en,ou 699,752 088,57, 700,111 

Lt4. . 
lDdlaD lloaud:Bted OoiQID7, -· 888,n7 .. ~ .... m.a.• -Lt4. . - .1 ...... _. __ ,Lt4. • ...... 8t,N6 -lluEnbr'Ooal ~.lAd . . 87,118' tit,OIII. .. •• 18 .J.,, ..... 
LodD& ·Colliery CompuJ'.- Ltd. n;.ua 89,551 78,088 111,016 87,U7' 

Banroe Coke Comp&D7, L~ • 71,18 71,262 08,34! 61,087 61,711 

BatenL Coil Compuy, X.tcL . - ·Q;Ifoi 41,llll 4.0,«88 ...... 18,1180 

- (JL·L- oolllei7l ..... , -u.ae·· 21,1120 ...... -.....,.ltalhnota· _, 
Oompuy, Ltd. 

eio·,: .... .... 117 • •• 
TM'.U. qGK.E M'Al{D'A.O'fV1IBD 1,8118,18'1 ·l,672,ll2 t,aat,99s (0)1,1114;?711 1,227,711 

..... - . . 2,289,186 s.o ...... 1~71'1.90' 1,888,116 1,--- . . """ 'II·U ...... ., •. 1, . .... -.,., .... __ ... 
·z.ni~"IU ·t,v&&;HC 1,187,681 1,681,'188 JIW!aael4 • . 1,517,f81 

Gfll4lb leld . . 58,518· &1,035 18,209 ...... l'l.UI 

Bobroleld . . . 28,7&1. " .... 111,118 ,,ear .. 

~-·· ·' . .. ' .. -· 11,171 ....... 
~(lf-....>llel4 1,'110 ... ... ..... .. .. .... 

T .... .. . 2.- B.093,0ta 1,717,11111 . 1,888,001 l,OOS,Gtf -·-1., ....... _ 
TbH8 llotliD.d. •toel compulll t,na;ote ·: 1,687,900 1,8,1,0&6 1,8U,H9 1.848,151 - . . • . ....... <6&,148 ll&,IKO 11&,000 I14,0H 

(o)_m...,._fmmU.eZ....,...._. 
Although the present production of soft coke in India does not 

exceed aome 8001000 tons annually and is almost entirely used in 
the larger towns of Bengal and Biliar, t.here are 

. Soft coke. attractive features in this trade. The produc
'tion of soft coke during the years 1924 to 1933 is. shown in 
Table 33. Soft coke manufacture has .been described in ' Capital' 
(Julf lith aDd 12th, 1928). lt is there shown 1hat only the 



~tively inferior grades of ac*. 4te 1!aecl fll!! this ~ lllld tUt 
:prob11bly 100 tons of raw coal prodl!CII 50 tons pf soft coke. 
When it is realized that tha population Pi lnm. is of the order of SOO 
milli~ and that barely 2 m.illio!l' tons, of coal (raw coal and soft 
ollka) are used as domestic fuel. it ~· .appuant th4t 1;here axe 
poam'bilities of great expansio!l m. the· hOUSBhold ooal trade~ With 
• ~w to assist this braooh of the ~oal mdustry, the following Aut 
of the lruliau. Legislature :reoeivecl. the- ~t ·!If the Govemor
Gansral Oil the 1st October, ·1929 :'""'" 

A.ot No. VIll of 1929.-.A." .44 to pro11i4e for lie. ·le!lg of o 1:1111 011 

10ft coke dupatched by Nil frtwn. coUieries m .1M prmMace8 ~~ Bmga! 
- BWJr - on-. .. - .. . . 

I. (1) This Act may be palled th!! ~ll Soft) Cg~ ~· ·o~, 
1929 ........... ~.. . 

2. (c) 'Soft-coke • · Jlleanll all ooke :whloll ~ 1lJ!Sllit~!.l!le for 
metallurgioal purposes. . . . . . , 

3. (1) There shall be levied aud, oci~ ~ ~ ~ llOke 
despatched by rail f!:'om, collieries m the provPwes l!f 
~ &JUl. BiJ1m. pd. Qr.ial-. a ·oe&ll J11 the ra~ pf t'l!'o 
annaa per to11;; · 

TABLB !Ill,-~ P/ ~oft (}okJ itt ifllliG dvrit!g ·the retm 1924 CD ]933. 

(Statnte tons)~ 
-. . . - -._, 

:vloJ4, 1 ... 1025 1028 1027 10!8 1020 1080 1081 lpal 1011 

- - ... ~ - r--
~ 

. 

·-DJ f,611 ,,.n 7,8&1 11.6N 18,718. 
' 

17;CO, 11,Ct1 18,871 18,106 1 ... 1. 

--~ llollloll1.- Coli (t) 1M (0) 111 ' (•)41 C•l 11 .. . . .. . . .. 
:BaDJpDJ (e) . u ..... 1U,171 lf)&;'IIN ....... 111.1111 e,aa ., ... IIJ,'llf l-7,. w• 
·n- .. 171,197 1911,107 ,11'1,58t 600,812 808,510 p118,1IJI. 18&,UO 878,07,11 711,180 '"'·" :BoW. 

~ ··~ ~'~~ ~~· a .. n ..... .. -'<1, 6,181 . a.K'· 1,11111 l,lt - . . . . ... .. .. .. .. .. . . .. .. -- .. .. .. .. .. .. .. tr' ... .. 
' - Pi hW 

l'lilih VaDoj . . 100 .. .. .. .. .. .. .. .. .. 
~ -- .. 101,711 ...... - - ·- '/17,71'1 !P.II1 '111,11!1 '111,111 ...... 
.. - ·- ··- . ... ... _ . 
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IS. The ~pmeeeda 'of the cess; and any other monies receivecl by 
the Committee Bhall be, applied to meeting the expeDSeS 
of the Committee and the cost of such measores ae it 
may consider advisable to take for promoting the sale 
and improving the methode of manufacture of soft coke. 

A report 4)ll the available reeerves of coal in India. hae been 
recently published1 iii. which it is estimated thet the reserves of 

Raems of_,_ good-quality ~ coel in Inrlia at the end of 
1932 amounted to about 4,500. {4,521) million 

tons, Jll&de up of BOIWI 1,700 (1,694) million tons of coking coal 
and eome 2,800 {2,82'1) million tons of non'"COking coal. 

In the fOllowing ~,Tables, 8' to 87, ·are shown: (1) the 
number of persoris employed in the Indian coal-mining indWJtry 

Lohoar. 
.during tbe period 1929 to 1938; {2) tbe com
parison of ·death rate .from accidents at coal 

mines in British India with those in Indian States during the years 
1929 to 1933; (3) the production of coel compared with deaths 
from coal-mining 'accidents in India during the years 1929 to 1988; 
and (4-), for comparison, the death .rate from coal-mining acci
dent& in Great. Britain. 

Although the efficiency of the Indian coal miner is relatively 
low compared with thet of the collier in. most countries, yet the cost 
of getting the coel is also low. The question of. increasing the 
efficiency by the introduction •()£ miiChine JDi.ning haa received 
careful consideration from moet of the larger colliery compaDies, 
and there seems to ,be little doubt that with increased demands 
for coal sooh modem methods of coal cutting will be employed to 
a greeter extent than is now pOBsible. 

It will be remembered that the Indian Mines Act; 1923, received 
the B888Dt of the Governor General on the 23rd Ji'ehnwy, 1923, 
and the Government of India took advantage of ite enactment 
to revise the. regulation& relating to the safety ~of mines and perso119 
engaged in mining. The new regulations oame into force on the 
lat July, .1924,, Since then 'The Indian Coal Mines Regulations', 
1926, made under Section 29 of the Indian Miaea Act, 1923, haa 
been published in Notification N01 M-1055 (1), dated 7th September, 
1926, of the Govemment of India, in the Depa.rtmeu:t of IndWJtriea 
and Labour;, l!nd amended. in Notitioation No. M-1055 (1), dated 

1L. -J,. Fermor, "'lnCU.'a C(al 'Reaoulftl', BuJll'tinB oJ lmdJn. IJJdutri• ADd labour. 
)to. 64, pP. 1-14, (1935) ;IH oWo llco, tJ.<Ol-.8~<rt.lft4., LXIX, H. 8, (lt311). 1 

G 
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18th May, 1929~ 'Regnla.tiolll! f~, .prohi.biliing the employment of 
Women underground in Mines.' has. ',been published. in Notification 
No. M-1056, dated 7th March, .1929~ of tb.a. ~8l'lliilent of India, 

. in the Department of Industries ·an~ ,.LabolU'•· ' 
•. 

lfJ ~ f I+IHI r rrt I I r n 
ISO 

, .. 
~•n••-nu~u••un~~nn~ 

J'Jg ••• Prc.roclioaf!{"""' ............. r~-.,... li.fe{GIJ&, """'Jllilliag "!'"ill"l" 

The pwteotion of :miliell frmn• _ t1Di · .. dailgem · of . coal-dust waa 
carefully investigated by a •spe!lial committee ·appointed by the 

. GOVllmmellf< ·of · India, 1928 (Depa.rtmen~ of 
c..r-~ IndUBtriea and Labm; Resolution No. M-498, 

datecl 24th Jnly, 1923). · This committee su~tf¢ a second report 
in 1929 iu which they state tha.t. -'- · · · 

(1). 'Tho duSt of any. ooalseam of oo~cil.t ftlue i]\l..du., if in a IUlliaiently 
line state of. division a.nd iniUllialent quantiw,ll 01>pablo of. rendering 
an atmosphere of orciina<yair· uploalve. • .:,,,.,;•· 

(ll) 'Tho dUBt from a 808JD. ha'rillg llila.rgliparoOJitage Of aah a.nd a low .per· 
oentage of volatile matter il lMo NlldiJ;y ignitable ·lihan dnot from • 

• IIOIWJllow in aah a.nd high in volatiles •.•. ;;.,,,.! .. 
(3) '• ••••• A correotly proportioned; .propar1,t .plaaid a.nd properly tamped 

charge of. any eq>!ooi,...ilt llllllke1,t fxllpito.aoal-daa' ••• ; , .. ' 
(4) • Tho removal of all fine aoal-du&t withili ao GOIIlpontively omall radiul 

of a aharp of aploatva befo1:e the ·llbot·f8 &red; wlll praotinrJly etimi-
ilatetberiakofanoup!Ooioa;', . . ; 

(6) ·~· ia extteme1,t improbahJe. that . .,. ezploololl Of -t•dnat will arise from 
a charge of permitted ezploaha -.rhloh hall paaaed the preooribed falto 
·in Great Britain a.nd -.rhloh. ia·uaeo!.li> oompU.. with tho CJDDdiUoDI 
att8cJhed.to,itBUIIL~·- . " _ 

Precise informatioll relating to. mining ~tilmll, eto., baa 
Yecently been published in a valua:bl!li !handbook by Mr. R. R. 
Bimpaon, late Chief lnepecto~ of Mine& ih 'I:il.di&, · .. :This volume-' The 
Indian Mines Manual ' (1929)--'-gi.ves aJ1 the available· iulonnatioil: on 
.reo~nt legisla~on in regard to min'es, mining leases, land acquisition, 
I:il.dia.n. Electricity Rules, I:il.dian. Explosives Act, Workmen's Com
pensation Ant (1923), Indian BoUsn Ant '{19231, .the Bengal Mining 
Settlements Act (1923) and the Bihar. andi Qdssa ltiining Settle-

. menta A.ot (1920). · 
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Copper. 
[L. L. :hml:oB.] 

.Copper was formerly smelted in considerable quantities in South· 
em India, in Rajputana, and at various places along the onter 
Himalaya in which a peraiatent belt of killas-like rock is lmown 
to be copper-bearing in nlUlleroua places, as in Kulu, Garhwal, 
Nepal,. Si)rkim and Bhutm. In Ohota Nagpu several atwnpta 
11ave been. mads to· work lodes reputed to be rich in the metal. 
At Baragunda iJ!, the Giridih aub·division of Hazari.bagh, a low
grade ore-body of about 14> feet in thickness waa prospected by 
.abafta to a . depth of 330 feet, and an 1IIIBUOClell8fu attempt was 
made many yeal8 ago to work the lode •. 

In the SinghbhlUll district of Bihar and Oriaaa a copper-bearing 
belt, marbd out by old worlringa, peraista for a diatanoe of acme 80 

miles; stretching from Duarparam on the 
Slacbltllum. , Bamini river in the Kera Estate, in an eaatedy 

direction through the Kharaawan and Beraikela States-, into Dhal
bhu:ID; where the strike .of the belt curves round to eouth-eas$, 
:ri1IIDing' through the Rajdoha and Matigar& properties formerly 
belonging· to the Cape Copper Com,pany, .to Bhairagora at the ex
treme aouth-eaatem end. 

The copper ores occu aa rather·' ·indefi.Dite 'lodes interbedded with 
the Dharwar phyllites and 8obiste1 o:r in ... crushed granites intrusive 
themiJI. the mjneraJisation being related, •aooordiDg to ;Dr. J. A. 
Donn, to a zone of overthrust} Sometimes th& ore is collected 
into fairly well-defined banda, but very freqnently it occurs in the 
foml. of grains ·80 sparsely dieaeminated through· a considerable 
tbicknees of 8ohiste aa to be unworkable. When concentrated into 
definite lodes, as at Mat.ig&la or MosaboDi, the ore may be of high 
grade, and well worth working when it can be proved to eziat in 
nfficient quantity to render it worth while to erect the plant llOOilll

sary to handle wge quantities of ore. 
These copper-ores have been the 111ibjeot of exploitation oD 

European lines by various compalliea during the paat fifty years. 
alwaye until recently with disastlous rellllta, .in some oases due to· the 
Rakha Mlileo, Matlian. . poor . chalacter of the deposi~ attacked ~n~ in 
• others to the. unwise upenditUle of a hmited 

'·ll<o. G<DL llvftl. ·lwd;, :XUVJU, p. J6i (UMiB) I L. L. J'enaor, Proo. A& Boo. 
/JMgi' Ill. 8., XV, P• al=xviii, (1819). 

Jl"" Qecl. &iro. lod., L1 Vlll, p. 81, (183'1· 
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capital on ~ensive plant· before the deposit had been proved. Buoh 
results .. caused. business and mining men to a wid the Singhbhum · 
copper and ooneequently, in the abaenoe of private enterprise, the 
Geological Survey of India, during the years 1906 to 1906, carried out 
a eeries ot diamond-drilling operations on the belt. This directed 
attention to the problem,. and the Cape Copper Company, after a 
further prospecting campaign, took over the Rajdoha Mining Com
pany':s rights at Matigara. The property known as Rakha Hilla 
Mines was actively developed and, had it not been for the dilliculty 
of proeuring plant during the war, smelting furnaces would have 
been. in operation before 1918. • 

.._t. the: end of August in 1918, the Company's ore reserves 
:amOllD.ted .to 407,000 short tons of an average assay value of 3·8 
pez· cen~ copper• An electric power house, a concentration plant 
and a blast furnace with sintering and converting plants had been 
erected, .and a refinery was completed during · the quinquennium 
1919-.23. The. total production of copper-ore and metal from the 
.B.akha mine during that five-year period amounted to 130,797 
and! 3,549·76 tons, respectively, valued at Rs. 18,08,141 and 
Rs. 41,58,154. In March, 1923 mining operations were stopped and 
·the company's property was placed in the hands of reoeivers. 

As seen at the outerops, the Binghbhum lodes seem to be very 
po~ where they have not been removed by the ancients. Typically 
th01y consist of a amall thiokneee of vOlin quartz, associated with 
malachite, chrysocolla, and red oxides of iron containing a email 
quantity of copper, possibly as red oxide, with sometimes emall 
enorustatiODB of liebethenite. In depth, as ~· in the diamond 
.drill cores and the levels of the Matigara mine, the ores consist 
practically entirely of chalcopyrite,' but pyrite and pyrrhotite also 
ooour and, as Dr. Dunn has shown recently,• the niekel-bearlnjr 
sulphides, peutlandite (Fe, Ni) S, violarite (NiFe)aB., and millerite 
(NiB). The other minerals noticed above are evidently the outcrop 
alteration product of the yellow sulphide. Judging from small 
specimens found on the dump-heaps of the· old workings there muet 
be a zone of chalcocite not very many feet below the surface, probably 
formed by secondary enrichment at the expen8e of the portions of 
the deposits denuded away, and of thoBe now appearing as goasans 
ot 6xide ores. The primary chalcopyrite ores hn ve probably 

• 
• B ... tho!. Bu ... rm., mvm. txa:x.'lll08l. 
• T-.. Jli.., O.ol. I nil. l•d., Vol. pp. 168-172, (10114). 
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been deposited in their position all rather indefulite lodee followiDg 
the bedding of the sohiste, after the arrival of the latter in their 
present position. The sohiste with · which the oopper lodes are 
assooiated are chiefly varieties of muscovite and ohlorite-quartz
sohiste, with quartzite layers, and sohiste derived from granite 
intrusions and epidiorites. Acoording to Dr. DIIDli, ·the payable 
lodes are in the harder and more massive rooka in which the 
features are clearer and the mineralisation lesi dispersed, that iii 
in the granite, epidiorite and quartzite.1 Apatite and tourmaline 
are common minerals in the sohiste associated with •lodes. 
, The information obtained in the borings put down by the Geolo

gical Survey is shown iil Table 38. These resulte show that muoh of 
the ore of Singhbhum is of low grade, and just below what is likely 
to be payable except when working on very large quantities of ore. 
A thioknesa of 16·80 feet, averaging 2·65 per cent. of copper, found 
at Laukisra, shewed that the lode was worth further testing by 
privata enterprise. 

The oharaeteristie and persistent band of ohaloopyrite with 
quart. blebe intersected by the .Matigara bore-hole at -306 feet, 
where it yielded 12·81 per aent. of eopper, but was only S inches 
thick, and which was seen in the Matigara 'llline in the 228-foot 
level with a thickness ranging from 6 inches to 2 feet, was followed 
on the dip in the Gladstone Sheft and found to extend below the 
depth proved by boring. 

bBLB 38.-Resulls uJ diamotul-driU boring tm tk Smghbhum copp6f" 
lodes. 

1 
2 
8 

4 
5 

8 

Loori'it,y; 

Kodolll<iib • 

Total 
deptb 

of hole. 

Do. . • 1.093' 
Galudih (Rogodih) 430' 

Ludup (Nadup) • • 465' 
lllatip.. • • 837' 

• 
1 lbi4., p. 185. 

Depth of lode . Acta&! thiolmoa Poroeut-
or ooprifero.. of lodo 118" of ....... _,ad. . oopper. 

392'.....-40i' , Sleet 
1,069' Hoot 
131'-294'· 
293' • 13 iDoboo • • 
197' -198' • 14 illobeo • 
693'-llDT' • 3-feet 21nobea 
6117'-701' 8' .• . s feet 8-illobeo • 
733' 1'-736' 1• 2 feat 11nob • ' 
736" 1'-736' II" 3 lnobea 
736' 1'-739' • 2 foot • • 
110'-118' ' .. 16 feet 10 illobeo 
169'-171' • · · 1 foot 10 inchea • 
179'-184' • HootS lnobea ·• 

.. 
0-61 

' 8·38 
2-00 
l-29 
1-01 

12·81 
6-42 
2-85 
2·18 
1-37 
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Ia 1920 the Cordoba Copper Company, under the ~amant· of 
MeBI!rs; John Taylor and SoDs,. oommenoed prospecting operatioJIS in 

M.,..oai 'M~. the. Mosaboni ~· Singhbhum, on an option 
Bllwaad or~aao .' from the Cape Copper Company, and met . 

with most promising results. After piercing 
&: •zone; of ·aeoondary enrichment in which the predominant ores 
were malachite ·and cuprite, an impoverished zone made ita 
appearance in 'Which there was practically no ore, although the lode 
channel ·was well defined·. Beyond the impoverished zone ·chal
copyrite began to msb ite appearance in the shape of email lensee 
of ore. At. a vertical depth of. 169 feet from the surface, tunnels 
driven. along the lode proved: aolid chaloopyrite, in some places 2 
feet wide, over a,, •considerable distance in length, giving values of 
from ii!O to 2fl per •cent •. of copper. Up to February, 1924; twelve 
shafts had been aUDk ·on• this lode; Below the 169-foot horizon 
some promising o:ee: ground carrying solid chalcopyrite was opened 
lll»'1. 1n this. year the option was exercised and the mining rights 
purchased from the Cape Copper Company • 

. Another company, the North :Anantapur Gold Mines, Limited, 
also managed by Messrs. John Taylor and Bona, commenced an 
investigation: of th11 Sideshur-Kendadih copper area in Singhbhum 
in 1922. •The area lies between: the concessions of the Cape Copper 
Company and· the Cordoba· Copper Company. By the end of 1923 
one shaft had reached 258 feet· without intersecting the lode. The 
ore is a sulphide. This· company alao started exploiting copper 
in KharB&wan State, about eight miles north-west of Amda 
railway station, Bengal Nagpur Railway. 

In 1924 :the Col:doha .Copper Company was reconstructed as 
the Indian ·Copper Corporation, L~, with a oapital of £225,000, and 
acquired not oJ!}y the properties of the Cordoba Copper COmpany, 
but aleo those of the North Anantepur Gold Mines, Ltd., lying 
immediately to the north, and a property in Kharsawau State 
prospected and ·owned by the Ooregum Gold Mining Company of 
India, Ltd. . 

Work waa eon:oentr&ted upon the Mosaboni area, and by the 
end of April; 1925, nearly 329,000 tons of 4-04 pt>r cent ore had been 
developed. Operations were suspended during 1926 pending the 
raising .of the oapital required for the ereotion of the nece88&ry 
concentrating, smelting, refinery and power plants. Early in 1921 

• Information 111pplled by the Superintendent, ·Ill!, B. Kitto. 



the- Anglo-Oriental and General Investment Trust, Ltd., London, 
IU!8IUII.ed control, a sum of £850,000 was subscribed as debentures 
fot the purpose and the erection of plant coll8isting of power plant, 
concentration mill, and smelter· was commenced at the oompso.y'a 

· new site at Maubhao.dar, Ghatsila. 
In July, 1930 a rolling mill for the production of yellow metal or 

brass sheet (62 per cent. of copper and 38 per cent. of zinc) was 
completed and the first yellow metal aheet ever made in India W8ll 

produced. In 1931 the technical management of the Corporation 
was hao.ded over to the New Consolidated GoldftelCls, Ltd•; of 
South Africa, uo.der whoae managsment operations still continue; 
In 1932 further debentures for £125,000 supplied fuo.ds to . permit 
an increase {){ plant and an increase of production by 50 per osnt. 
This extension was completed in October, 1933 and the authorised 
capital of the Corporation now etanda at £900,000. With the 
completion· of. this extensiOn of plant the production capacity of 
the 'Corporation is 6,500 tona of refined copper and 8,000 tona of 
yellow metal sheet per ano.um. 

The output of the Indian Copper Corporation, ainoe production 
commenced, is as follllws•:-

Rellaed Yellow 
Year. O:e. Copper llelal 

!Dgota. Sheet. . 
' 

'l'olllo '!ODIIo or-
1929 . . . . . . . 78,619 l,63G .. , 
19311 . • . • . . . 119,187 2,974 718 

1931 . . . . . . . 1~ "069 I 3.837 

1932 . . . . . . . 166,977 4-,448 6,«0 

1983 . . . . . . . 181,907 4<,800 6,143 

. . 

TOTALS . 885,410 17,lllll. 16,1188 

. Productio~ of ore. durmg development in previous years is shown 
tn the prevtous Qwnqueunial Review•. The value of the ore is 

1 ll«J, Qaol. Blm. 1•._, LXIV, pp, 81, 112, (1980). 
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shown in Tabie ·39;, whilst the average prices at which the copper 
and yellow . 'metal produced were aold in the· Indian market ate aa 
followe :-

"• 

RBmnm COPPJIB, 
-

Ym:.t.Ow D'l'.U. • . '· - Tona. RnpoM 
(per~- 1'oa& R~~poM 

(per ton~ 
-· 

i929 . • . • . 1,1135 1,200 
1930 2,U7 712 

.. . . • .. . 
1931 . . -.. , __ .,. .. 1,668 673 3,613 718 
1932 . .. .. . . 1,312 689 4,830 687 
193& . ... o •· ·• • 1,317 1199 8,143 831 

. . 
The &UOOe881Ve •stages m the treatment of -the ore ate brially as 

follows; The· cn:e is put through a primary concentrating plant at 
the min,e head, Olllllhed in two stages to pass a !-inoh soreen and the 
crushed ore· carried •by belt conveyer and aerial ropeway a. distance 
of aix miles·; to the conoenna.ting mill and smelter a.t Ma.ubha.ndar. 
After nne grinding in ba.ll mills the ore paasea to the mineral separation 
or; oil: :flotation plant, with ultima.te produotion of dried concentra.tea 
assaying. roughly SO per cent. of copper, and conta.ining approximstely 
equal parts . of copper, iron and sulphur. In the smelting plant 
the concentrates are treated successively in a mechanical roaster, 
Bessemer CDllverters, a.nd pulverised -coal-fired redoing furn&ces. 

The refined. copper known as ' B. S.' or Best Select Copper 
Ingots 1188&ys from 99·5 to 119-'1 per -oent. of copper and is marketed 
in ingot form in India, the sales averaging 1,200 to 1,500 tons per 
anmrm : Copper production in exoese of this is converted, by the 
addition of zinc, into bra.ss or ' yellow metal ' sheet; which is 
ma.rketed .in India.. The electric .energy is generat.ed by means of 
water tube boil:ers fired by pulverised fuel, and high speed turbines 
of a total capacity of 3875 klv. 

Two• parallel lodes or ore bOdies have been developed in the 
Moaaboni mine, the Main a.nd the Western. They dip at a.pproxi· 
mately Sfi• from the horizontal a.nd have been developed a.pprozi· 
ma.taly north and south for a dist&noe -of some 4,000 feet. The 
grade of ore varies from 2·5 to 3·0 per cent. of copper and a.t the oloae 
of the year 1933 the total ore reserves amounted to 686,402 short 
tons with a.n average &SB&Y "alue of 3·06 per cent. of cop~. In 
1933 there was also an initial production of ore from Dhobani where 
a lode parallel to that at Mosaboni is being opened up. The figures 
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of production and value given in Table 39 refer to ore milled and not 
to ore mined. The fignres for the latter are given in successive 
&llD.II&l reviews. Table 39 givee the production of copper-ore and 
copper-matts in India during the quinquexmium: under oonaidera
tion. In the previous quinquennium the output of copper-ore 
from Singhbhum averaged only 11,775 tona annually, but during 
the present quinquexmium with the conunencement of smelting at 
Moeaboni. the output of ore has risen from 73,519 tons in 1928 to 
181,907 tona in 1933, averagiDg 137,088 tons yearly. 

Several attempte have been made within the last 70 years to 
re-open the old Baragunda copper workings in the Hazaribagh 

.. district of Bihar and Orissa. In 1888 the 
~"z::~~lllrlct, Bengal Baragunda Copper Company turned out 

218 tons of refined copper, but the &BB&ye of 
average samplee of the ore are not inviting, yielding between 1 
and 3, per cent. of copper. · 

With reference to copper in the Himalaya, attention may be 
H. drawn to notes on the copper-ores of Janunu 

llllllqa. and Kaahmir,l on the copper of Garhwal, • 
and to one on a copper deposit near Komai in the Darjeeling 
district.• Aooording to Mr. Middlemiss there are a number of 
copper OCCUJ:rences in Janunu and Kashmir, where they are 

J d 
u •. hml· distributed 88 lodee with a quartz gangue in 

ammnan ..... r. p-•- . ,_ · f U · 1a .....,azote suotes, or 88 velUB o owmg p nes 
of brecciation in the Great Limestone. In a few places these have 
been mined in ancient daye 88 in many other parte of India. 
Some of the deposita disonssed by Mr. Middlemiss appear to be 
new discoveries, and the p08Si.bility of-

• working them 1111der modem aoaditlonl will depeail on the opelling up of 
the counlry by COIIIDlWlio>tion linea, em the co-ordination of related industries, 
and on the utilisation of by-pmduota ', 

The two moat important deposits described appear to be those 
of Shumahal near Ha.patnar (33° 50' :. 75" 28') in the Kaehmir 
valley, and Gainti (38" 5': 74" 58') in the Riasi district.. At 
Shumahal there is a layer of slates impregnated with a multi· 
plicity of small veins and lenticular bodies of .quartz with ohal-

'.0. B. Miclcllem!.., M''!"'f"l Baney lleporto, Jo.m1110 and Kaobmlr Go•emmont. 'Ore 
~l:)~ oliBa.d, oopper, ZUIO and ot.hu metals In Jammu and .Kaebmir Stato

1
' pp.18-32, 

1 J, Coggin BTOWD, &e. fkol. Bunr. Iftd., XXXV, p. 36, (1907). 1 II: H. &r<il>n. 1IBo- Q,.L Bunr. 1M., XXXI, Pll· 1-4, (11104): a!Ro foT copper In 
~~ ~.00~ di&tril ct.,. F. R. Malle .. Jl•m. (kQl. Bul'll. Ind., XI, pp. 89-83, (1874) and 
-· :"""' uoro, Old., XV, pp. 86-68, (1887). Alee Of'· cil., LVII, p. 103. 
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copyrite, which is o:xidised. at. the Blllface chie.fly to !Dlllaohite and 
azurite with cuprite. Specimens ~ ores from the surface and from 
pite showed from 0•06 to: 2•11 per cent;. of copper. Attempts 
to out the ~odes ~ bore-holes were 11l181100e88ful,. eo that the 
quality of these lodes in depth is unknown. At Gainti, which 
was a new discovery, prospectiDg work showed thet the ore 
collSists of chalcopyrit8 with lD&lachite, averaging about 2•6 to 
2-7 per cent. of copper whel:e tested, and distributed along fracture 
lines in a particular bed or beds in the Great ... LimestollB 
series. SpecimeJll! qf ore havec been obtained with 5·6 to 5·8 per 
cent. of copper. 

Work early in this oentury has proved the exiatenoe of lodes of 
possible value in Sikkim, where the copper is associated with 

Sllddm bismuth, antimony, and telloriwn, one of the 
• . Drlnerala discovered being the rare mineral 

tetradymite, BiaTila, Another mineral identified by the late Mr. 
Blyth t in the Geological Survey Laborat~ry is !imleite, a sulphide 
of' cobalt, eo.s,. . 

ProspectiDg licenses and mimng leases were secured by Messrs. 
Burn & Company, fu: the copper-bearing areas in Sikkim, and 
extensive prospecting operations were conducted for eome years ; 
they were suspended, however,. during the war, and have not been 
restuned. The following notes are from a rsport made in Octeber, 
1908 by Mr. <1; Wilkinson, showing the principal re&lllte obtained 
up 1iO that date;• 

At Bhotang, « miles from Siliguri on the road to Gangtok, 
110me old working& were examined and two parallel lodes of pyr· 
rhotite. were opened. up and found to contain varying quantities 
ot' zinc blend.i!, galena, and ohsloopyrite. The lodes are disturbed 
but development work yielded resulte thet were regarded as 
satisfactory. 

At Dikoliu, ... about 7 miles to the north of Gangto.k and within 
a mill! of the Gangtok·Laohen road, a distance of 75 milea from 
Siliguri, a more clearly defined copper lode was discovered. It 
was found,. by opening up the outcrops for a length of 200 feet, 
&long 'the bed of the Sehohu, that the lode had an average width 
of 3 · feet, bearing 6-14 per cent. of copper. By cutting the vein 



TABLB 39.-Productitm of Oopper-ore and Oopper·maUe eluting the gear• 1929 to 1933. 
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· •&~ a greater depth with an adit, it was found that for 80 feet on 
.an: .,average widt}). of 40 inohee the lode contained an average con
tent of 6·8 per oen.t. of copper. · 

. fu the, B,hotak colak, a tributary of the Great Ranjit river 
. 18 :milea. 'by pack road from Darjeeling, there are extensive old 

workings which have been almost obliterated by landslipt!. Five 
earnplea . ,of the: lode, taken at· .. irregular. intervals along a length 
1!f .500 feet, .gave an average of 6•6 per cent. of copper. 

At ,Sirbong, about 1 mile north-eaat of the junction of the 
l!.hotak ancl Khani oolal&s, a lode of. pyrrhotite containing chal- , 
·oopyrite• was exposed, yielding, for an average thiokneBB of 2 feet 
6 inohe•, 6-45· per oen.t. of copper,. the aampling being continued 
for. about .100 feet along the OlitorQP•. 

The Paohikhani mine, which ia reputed ·among the natives to be 
one ~· the richest of the mines in Sikkim, has been overwhelmed 
by & Jandslip,. and hae not yet been 811fficiently 11pened for further 
examination <- M:r, Bose's remarks on this mine in Rlli:Mils, 
.0.0~ Survey Of Iflllia, Vol XXIV, page 227). 

Another· ·deposit was found near Pachikhani on .the· road from 
Rungpo to Pakyong, about 7 miles from the ·former locality. It 
was found, .thet the chalcapyrite, concentrated· within a. SOlie ot 
pdca-sohiat .&bout 4i feet wide, yielded on an average 4i per cent. 
of oopper. 

Within. 200 yards of the bridge crossing the Rungpo on the 
road from Rungpo to Rhenok, and about a mile to the north-eaet 
of the second! of the two Paehikhani mines, .there was found a 
qu~ vein. following the foliation-planes of the DaliDg aeries 
and containing 3·97 per cent. of copper for an average thickneea 
of .1 foot ; it ia COJisidered that this ore could be readily C0ll.C81l· 

trated .by hand-picking. . · 
In •the neighbourhood of Pakyong .in the Pacbi colah valley, 

two· wins were foltlld e:rQPping out at right angles to the stream 
and at a distance of 200 yards .from .each other. The average 
analysis ·.at the samplea ·oollected from one of these lodea gave the 
following resulta :-

~ • • • 
• 

lad 
Ziao 
Sulphllf ., 
Sillila 

• .. 
. 

• 

• 

• 

Per"""' 
8·30 

ll-ll3 
10·10 
1·150 

11-88 
• 40-10 



[Vor..· 

The other lode, ·consisting maiDly ·of galena, varied in thick
ness from 6 inches to i feet, and contained an average of 21-12 

·per cent. of lead with 5•9 per cent. of zinc, · 
U. 19ll: the two most impOrtant of these deposits, namely, 

Bhota.Dg and Dikohu, were ·examined by the Geological Survey of 
India.1 As the msult ·of this examination, development worlr was 
resumed at Bhota.Dg '!Vith· favourable results. Both deposits OCC1Il 

interbedded with the associated Tooks, being of the ·JJature of inter
bedded repleoement deposits ; but whereas the Bhotang deposit is 
in a comparatively unmetamorphosed form of the Daling series, 
the Dikchu deposit ocoura in the belli of highly oryslialline mioa
aohists with associated gneisses, forming a boundary zone beliWeen 
the Daling series and the Sikkim. gneiss. In holih cases, the 
copper-ore is ohelcopyrite, the ohief associated> sulphide heing p~ 
rhotite. But, especially at Bhotang, galena and hlende ate also 
of aomewhat eommon · ooourrenoe. The origin· and mode of ooour
:renoe of these orea appear to be liimilar to thoae of. the Singhbhum 
copper lodes, In each area the bodies• of copper-ore have been 
.formed. by the metsaomatic replacement. of the associated f!!Oka ; 
in each area also the copper-bearing formatieilB are close to large 
maeses of granitic rooks, from which, one :may conjecture, the 
copper-hearing solutions were derived. In Singhhhum there &18 
numerous basic (epidioritic) dykes asaooiatsd with both the graDites 
and the metamorphic rooks (schists, quartzites, eta.), and, aa an 
alterDative to the derivation of the copper-hearing aolutions from 
the graDites, it is possible to suppose them to be closely connected 
with the basic dykes. 

Although the deposits of Sikkim are similar in mode of origin 
to those of Singhbhum, they differ from them remarkably in the 
diversity of their mineral eontents, which frequently include chal
copyrite, pyrite, pyrrhotite, hlende, and galeDa ; in Singhbhum, 
on the other hand, tha copper-lodes show, as a rule, ouly two 
principal• sulphide minerals, chalcopyrite and pyrite, with traces of 
chalcocite at higher levels, probably representing a zone of secon
dary enrichment. In both Sikkim and Singhhhum, azurite, mala
chite, clttysocolla, and chalcanthite are found in the cmdised zones 
of the lodes, but in Siklrim, where the alopes are very stEep and 

1 L. L. J'ormor. &o. O..Z. Su,.. lii<L, XLII, p. 111, (1912) 1 ,.. also Prot:. .til· 
Bot;. B-.~ N. S.. XV, p. ozal, (1919). 

• B .. , - pop 166 ,.,. make! 1lli&aala. 
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denndation· ~ the ~~ence of a moist climate and heavy ruin
fall very rapid, the oxidised ·ZOilea are muoh lese prominent than 
in Singhbhlllllo In Sikkim the sulphide minerals may crop out 
at the surfaoe in the freSh condition, but this praetieally never 
happeus in Singhbhum, where oua might doubt the existellll8 of 
copper deposita, were it not for the praaeuoe of numerous ancient 
outcrop· workings stained with the green and blue oxidised copper 
.min~ . -

One of the. obstacles to a· auocesaful exploitation of the copper 
ores of Sikkim· or Darj66ling u the inaccessibility of the areae and 
the lack of adequate communications, A. successfully establiahed 
water-power echeme in either area would add considerably to the 
prospect& .of ita copper deposits. 

Copper is fOund at Bawdwin in the Northern Shan States of 
Burma. The reserves of copper-ore were reported in 1934 to 

amoimt to 250,000 · tons, of composition not 
stated. But the 86;417 tons extracted during 

1933-34 averaged 11·9 per cent. of lead, 5·2 per cent. of .zino; 4·22 
per cent. of copper and 12•7 ounces of silver to the ton. In addi
tion the reserves of silver•lead-.zino ores in the Shan and Meingtha 
Lodes average 2•33 per ~t. and 1-65 per cent. of copper ~ 
tively, There is now a considerable and regular production of 
copper-matte at the Namtu smelting works of the Burma Corpora
tion, assaying en an average about 41 per cent. of copper; 35 per 
cent. of lead and 70 oz. of silver to the ton. This matte is 'being 
exported to Hamburg . for further treatment. The annual output 
during the Jive years uncle!: review averaged 12,833 tons agaiDst 
9,051 toilS in the previous quinquellllium (see Table 39). Copper
Ole is also found in the Myitkyina and Katha districts, but no 

· regular operations are carried on in either, and no ore-bodies of 
any value have yet been proved. 

Burma.. 

• Old copper workings -on an extensive ecale are to be aeen in 
Nellore, in the neighbourhood of Qarimanipenta (Ganipenta), but 

are coufuled moatly to the aurface, Some n 
Maclru. tons of ore were produced during 1926 and 

1927 and 365 tons in 1932. The existence of payahle ore at 
appreciable depths lvls. never been investigated. 

The 5 tons of copper-ore raised in Mysore 
111sore. State in 1928 came from Biligiri in the Mysore 

Jl 
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Copper baa been mined at sever&! loe&lities in J&ipur, ud 

RaJ d 1'1 L
. depoaits of liDlmown value a.re known to occur 

putauoa epa • N • , m epw. 
That theze ia plenty of scope for the development of copper 

deposits in India to a&tisfy the Indian delll&lld. ia seen by the m&gni• 
tnde of the imports of copper ·· and braaa. 

Indian cUIIIIIIIIptloa ...._ --• val of .._,_ for •'-· of copper oad brau. · -~..ue average IIDD:wu ues ... ese ...., 
period under review a.re ebown in Table "' 

together with the exports of Jndi&n copper and lir&ss 'Wate& (ID&uu· 
faotnred from imported met&!), and the re-exports of foreign copper 
&Ud brass &Dd the value of the copper and bmas produced in India. 
From these it ia seen that the value of the average annual con
sumption baa been Rs. 1,29,78,592· in the case of copper and 
Rs. 2,53,27,369 in that of brass, as against Rs. 1,22,19,977 and 
Rs. 11,52,18,294 respeotively in the previous quinquennial period. 

Dur:iDg the period under :review, the imports have been 1edueed 
by almost precisely the amount of the' intemal production. But 
the total couaumption ia atill below that of the quinqueDDium 
1919-1923, uameq Rs. 2,09,07,779 for copper &Ud Rs. 2,70,10,600 
fOl brass. 

TAliLII 40-.,-;A.flefage am~ual ea;portB t1111t Vnport8 of Oopper atul .Bras~ 
for the fiv6 gears 1929-80 t.o 1933-84. 

Colna. lllwa. 
" > 

Bo. 
.. 

Bo. Bo. ·, Bo. 

~ . . •·· . . . . .1,01,93,921i ..• 1,66,41,131 

E:uoax&w 
Of lDdian mezelwullse . . 39,88,116 .. 7~ .. 
Of foreign m"""""'ctiae . • . 42,6'10 ... i 1,ot,617 '. .. • 
Of GovOl'JIJIIont atoJu . • 290 . . 2111 ,, . 

-
TOUI.E:aOMS . .. 40,81,0711 .. .. 8,47,4841 

:a.unna. lJaolmt . .. . 62,62,850 ._ .. 1,6?,93,646 

h<uBaAr. !'IIODIJCII'IOlr . .. 67,16,742 .. 911,33,728 

A.?AJLDI. • ..,_ 00BBUJiH'J011 ... .. hmu. 1.29,78,6911 .. ' 2,63,117,8611 
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Diamonds. 

[L. L. FBmroa.] 

Notwithstanding the reputation (stretching baok even as far aa 
l'tolemy ~ the European, aud farther in the Hindu, clasaics) which 

Dlllrillallon ID India. lndi& has had aa a ~nd-producing countty, 
·· · . . · . the output of t~HJay IS very small and com

paratively 'DDimportant. The diamonds of anoient days were re-
.. ~ulied to: come from the. eo-called Golconda mines. Golconda, aa 

a fact; wail .merely the mart at whicli the stones were S()ld or bar
tered; . ·The Koh-i-nur, presented to Queen Victoria .on the annexa
iion· of the Punjab in 1M9 and now one of the Crown jewels; is 
said to ·.bve been once in the possession of the Emperor Aurangzeb, 
and was, acoording to tradition, found somewhere neat the Kistna 
rivet~ The Regent .,r Pitt di&mond, which figured in the State 
'sword woni! bye Napoleon, _is said to have come from the Kistna 
district. ·The places which, according to accounts, have been 
most productive in' the past form three great groups, each in asso. 
oiatiOn: with the old unfossiliferous rooks of probable pre-Cambrian 
age, lmown u the I>urana group, and distinguiahecl looally aa the 

. Cuddapah and Karnul syatemB ·in South India, and aa the Vindhyan 
-system in the northern; part of the Penilumla. 

_ The JIOUthem .of the three groups of diamond 0001lftei10ell in• 
oludes localitia,, Wjth apparently authentic ·records, in the districts 

of Cuddapah; Anautapur, Bellary, Kamul, 
Soulhem llfOup of . KistDa and Goda.vati. Loose stones have. been ·- .. picked up on the Blll'iace of the ground, and 

found in deposits of alluvium and in workillgs that have been 
U:ndettaken in the eo-called Banganapalle stage of the Karnul 
ll&riea of strata. 
· Although no o11ioisl returns are availeble, -private but uncon• 
~ed reporte, indicate that every year a oertain number of vulu
able .diamonds are picked up after showers of rain in the neigh
'bourhood of Wajra Kamr in the Anantapur distriot of the Machas 
'Presidency. 9ne was found some years ago in a .lield north of 
a. volcanic pipe, calculated to be of suJiicient size to yield a table 
di&mond .of sixty carats, worth about a lekh of rupees. 

During 1910-1912, the late Mr. A. Ghose prospected a concession 
at Viraypalle in the Karnul district. The bed of diamond-l:earing 
cconglomera.te was found to varr between 3 inches and 2 fest in 

Jl3 
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thickness and t-o yield from l to l carat of diamond from each 
load of 16 cubio f..et. xnoat of th~ diamonds obtained being perfect 
crystals of fine quality and free from 11.aws. During the past 
tweuty years there appears to have been no outpnt in Madras. 

In· the BSCOnd group of ooow:rences, in the Mahanadi valley, the 
atones have been found in the alluvium of the &mhalpur and 

Chanda districts, but, though strata similar to 
Eaotem lfOIIP of those of the Vindhyans and Kamuls are known occurrences. 

in this area, no diamonda hav-e been found in 
these older :rocks. 

The thi:rd group of occurrences oocupies a tract some sixty 
miles long by ten miles wide, with the Vindhyan conglome:rates 

near Panna as the centre. The diamond-min-
Central Jadlan mg' indn"'- still .,.....; .. ~ in this ares, both in eccumaces. ~--.r .r---

the old conglome:rate of Vmdhyan age, and in 
the alluvium derived therefrom. The States in whlch diamonda 
ore found are Panna, Charkhari0 Bijawar, Ajaigarh, Kothl, Pathsr, 
Kachhar, Bamunda, and Chobepur. -

The following scala of strata will give an idea of the position 
of the diamantiferoue beda with :reference to the Upper Vindhyan 
:rooka exposed in the Clmtral India are&--

{

tipper Bl>anclar iandstoue. 
Birba abaloe. 

• Lower Bhandor .....atone. 
:Biwuler limeotonoo. 
Gtr.auporh ohaleo. 

Diam~~.n!ijll'TOUB .horizon, 
(~er .l!i!' oanc!Bt0118. -
"li::::=.-

Diaml!.nti/eMU norison. 
-~Upper Kalmar Mlldatone. 

JtaiDnuo oonglomOJa!At. 
• :Bija.igarh abales. 

Lower Kalmur lllolldat.oDe. 

The following is a l!liDlillatY of the principal :results of a study 
by Mr. E. Vredenburg, 1 of the diamond-nelda of Central India. 
In the neighbourhood of Panna the principal diamond-bearing 
stratum is a thin layer of conglomerate, locally !mown as mvdda, 
lying between the Upper Kaimur sandatone and the Panna shales. 

• Boo. Gltll. IJurl, IM., xxxm. pp. 261-314, (1906). 



The aonglomerate is .~ldom thicker than two feet and does not 
fortn :a 'Continuous bed.. Further east, in the neighbour)lood. of 
!twa; the: diamond~bearing conglomerate does not rest directly on 
.the ~·· sllndstone, buj; is separated from it by a 20 to 25-foolJ 
bed 1:lf cshales and limeetone. Another diamantiferous conglomerate 
ClCiml:B aboVli the Rewa sandstones and under the Bhander seriei. 
This 'conglomerate diJfers from tbat l)elow the Rewa series in tht! 
abundance of pebbles· ·of vein quartz, illstead of the cillferent varie
ties .of jasper found. so. commonly in the main diamantiferous con
glomerate ilear Pamuro •. 

· The diamonds in these ·conglomerates, like the asaooiated large 
pebblei ·.of :lighter roob, are derived from older rocks, and the 
original home of th!i. gem is atill unlmown, though a precise. recogni
tion of the asaooiated pebbles will gradually indicate the direction 
in whioli the. mothet-rook once occurred and possibly still ez:ists. 
TM most characteristic pebbles in the diamond-bearing conglom
erates are the jasper pebbles derived from the Bijawar formation 
and the vein quartz similar to that traversing the Bundelkhand 
granites, the latter ·being especislly ab'DI!dant in the conglomerate 
-lying above the Rewa sandstone. 

Besides • the diamonds lying still embedded in tb.e conglomerates, 
others• are found in the neighbouring detritus derived . from the 
·disintegration of the. Vmdhyan beds. The workings &re developed 
aecordingl,.,....ame with a view to the removal of the undisturbed 
·l)ouglomerate, and others with the intention of recovering the dia· 
mondS. included in the more recently distributed detritus. 

The undisturbed conglomerate is often covered by considerable 
thicknesses of younger Vindhyan rooks, and is reached by work
ings which are often, but not always, deep ; these may be called 
' direct wofkings '. . In other places the overlying younger rocks 
have been removed l1y weather agents, and the conglomerate thus 
exposed at the aurfaoe is available for ' shellow wofkings '. In 
the detritus removed from the original conglomerate and depoBited 
in river valleys, the diamonds may be reached by BlJPerficial, shellow, 
or comparatively deep workings, and they may be all spoken of 
conveniently as ' alluvial workings '. 

The figures returned. for diamonds relate to the production in 
the Central Indian States of Panna, Charkhari, Ajaigarh, Bijawar, 

and Baraund.a, of which nearly .the whole comes 
from Panna State. The production during the 
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Jive yeatS linder review ia shown in Table 41, the average beiug 
1,436·8 camts worth Ra. 74,040 as compared wilih 223·87 
camta worth Rli. 36,237 during lihe previous fivE! years and 161•94 
camta worth Ra. 92,124 during the quinquemrlum · 1919-1923. 

TABLi: !0..-Prodvctiotl of DiamandB m Oefl#al Iwlia ilAwitlg Ills gear~ 
1929 to 1933. 

Year • Qualltiv. Yala. Dail71aboar· 
. -

e-ta. &. . .1' ....... 

19211 .. . . . . . . 1,6Z'NI l,S'I,JOl 1,972 

1930 - 1,321-ll n,511 1,3Gi -· . . • . . . 
19Sl . . . . . . • G39·0 84,681 81K 

1932 . . • . . . . 1,1M·l 11,J89 1,223 

1933 . . . . . . . 2,342-G 61,1U 2,183 

• 
A•ag• . 1,486-~ '11.840 1,611 

·- - ... 

fiold.1 

[L. L. F.EBKOB.] 

The production of gold in the world during .1933 was about 
25,000;000 fine ounces troy, valued, wilih the average price of gold 
of 124·8 shillings per fine ounce troy, at about £156,000,000, as 

compared with 19,300,000 ounces in· 1928 
Comparllon wllh other valued, wilih gold at 84·933 shillings per 

.. ulllrles. b £8 Indi · •'-ounce, at a out 2,000,000. a, Wlou a 
production of 336,100 ounces, produced only about 1·35 per clmt .. 
of lihe tot-al. During the four years 1904 to 1907, India ocoupied 
the seventh position amongst the leading gold-produciug oountries 

1 A geoeral ooooant of the gold 0001UTeDOe8 of Jndl& and Burma ;. aiven In 
~· !l'aalilren'a ' Gold • pp. 288·270, (1908) ; ocmalderable Ul8 hu been madil of this 
m prepatlnsr this ortiole. 

li'or a &!of ll1l1lllDary of • Tho Gold R01011r000 of Jndl& •, ..e L. L. Fermor, ' !he 
Gold Reo0111'cea of tho World', XVth Intoruation&l Geological eoo,.-. South Afrloa, 
(191!9), pp. 185-201, 
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.of the wotld ;' ·in 1908 she fell to the eighth position, the countries 
of higher . produotion being the Union of South Alrioa, United 
States Of .America,. (la.nada; Mexico, Russia, Rhodesia and Australia. 
Up to· 1918, she• stiJl. occupied the eighth position, but in 1920 she 
rose to the •seventh position, Russia's production having decreased. 
In 1925, the production of gold in Russia was again .higher thau 
thet of India, which· again· fell into the eighth position. She ·main
tained this position up to 1927, but by 1938, with a somewhat 
·decreased production, in spite of the high prioe of gold, India had 
fallen· to the tenth place {1166 Table 42), owing to an increased pro
duction from ;Japan and Korea. 

\rABLll ~.-,.,Productitnj uJ Gold bg the chief gold-fwoiltJ.cing cotmtri68 
• during 1983.1 

l ., UDion of South ~ 
.I ea.r.aw.l ~~ !" 
~t' . Buasia ~- • • • 
•& t7Dited Statu of Amerioa • 
·4-, : ..A:utr&lia ~ • • • 
6 .. Rh~eoia (Northern and Southem) 
~~,. llaziao ... _ _,; .,: • • 
$ Jap&ll • 
9 · x._ . 

10 . Incli& • 
11 GoldCoau 
11 Colombia • 
13. llelaW> Couao 
14 Phillooi oe ~ 
1& · New v..,:r_, , 
16 Chile • 
17 Swoden • 
18 Boumallio 
19 New GuiDea. 
110 llrull • • 
21 Olhor countriN 

Total 

11,013,711 
2,949,309 
2,&00,000 
2,1152,7115 

826,930 
646,087 
887,727 
433,800 
370,000 
336,100 

. 300.908 
2911,243 
233,081 
232,838 
161,7115 
147,052 
136,9)17 
127,1•7 
121,918 
110,000 

1,161,7418 

25,800,000 

Table 4.3 shows the provincial production iar India during the 
live yeam under review. In 190£ no less than 98·2 per cent. {by 

value) of the Indian output W&B returned by 
Provincial productloa. Mysore, and 1•7 per cent. by the Nizam'a 
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Dominions, leaving only 0.1 pet cent. as the ptoduction of dia
tricta directly under British administration. By 1908, owing to 
the development of reef mining in Dharwar and dredging in Myit
k:yinB, the proportion derived from districts directly under British 
administration had risen to 2•'1 per cent. ; of the ·remainder, 94-4 
per cent. came from Myeore aDd 2·9 per cent; from the Nizam'a 
dominions. During the quinquemri11Di. 1919-1923, with the cessation 
of work in Hyderabad, the Myaore proportion "rose to 91·6 per 
cent., aDd in 1923 after the cessation of mining operations in the 
Anantapur distriet, Myeore produced 99·6 per cent. of thB total. 
The inoreased proportion from Myaore. was, however, on a lower 
total, and aetually there waa a decline in production from -a peak 
in 1920 of £2,194,5911 (the previous peak waa £2,373,457 in 1905 
on a production of 616,758 standard ounces) on 482,958 standarCl 
ounces to 375,983 fine ounces valued at £1,604,603 in 1928. During 
the present quinquemrium the total output of gold in India fell 
to 329,232 oza. in 1930 and recovered only 'Very slightly to 936,108 
OZ8. in 1933. This is in spite of th!l greatly enhanced price of 
gold during 1932 and 1933, causing the output of 1933 to be valued 
at £2,078,201. The Myaore proportion in 1993 waa 99·9 per cent. 
of thB total, 225 ounces being produced in Singhbhum and 109·4 
ounces, mainly alluvial, in. other parte of India. 

The production of the Myacre State is solely derived from the 
Kolar distriet wb,ere a main reef and a few subsidiary branches 

are being worked at present. The main reef, 
Vein 1•W ' den!.,. the average width of which is about S feet;,_ is 

IDCDt of lilt Kolar 8cld. 
payably auriferous throughout its length of 

about Ave miles. 
The development of the Kolar goldfield is one of the 

romances of modem mining. As haa been the ease with all other 
known auriferous deposits in. Peninsular India, the attention of 
Europeans was direeted to this :field by the occurrence of numer
ous old workings along the strike of the principal lode. In 1873, 
Mr. M. F. Lavelle of Bange.lore obtained from the Mysore Govern
ment the concession to mine in the Kolar district, and after preli
minary operations, during which he discovered that large capital 
would be required, he transferred his concession to the late Major
General D. de Ia Poer Beresford, who with e.ome friends formed 
a syndicate known as the Kolar Conceesionaires, In 1880, the 
Concessionaires seoured the aid of the well-known :firm of mining 
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en'gineers, Mesm •. John ~aylor & Sons of Londo!l, ·and in that 
year - fioatecl ;three·' .bull of the fo~ comp&Diee that are still 
operating, ;viz., .the· Myaore; Ooregum and Nundydroog comp&niea, 
while the Champion Reef· company w&e floated in. 1889. The 
Ba.l&gbat company; which· wae flo&ted in 1881, went into liquidation 
in 19$2 and. wae; sold .. on lst May, .. 11!32, to the Nundydroog Mines, 
J,.td.1 the .latteri oompany undertaking to mine and. test the 018 

reserves DJ~~aining in, the Balaghat mine. The fe&turei of the 
,auriferQus depoeita were. not at first grasped. and ·muoh ·money w&e 
expend.ecl in mining in barren ground .and amidst ancient work
ings, which. were eventually found to reach to a depth of ~00 feet. 
By this ·.tiJne the re&o1lrfl&ll of the various oompanies were·.· mostly 
.exhausted, and. it was only IIi &aJ.. efiort. of the Myaore (i)ompany 
that c1iscloeed that liQe. Champion lode persieted in depth, inste&d 
of being out ·oub in depth 111 ·we.& previously thought. ·By 1885, 
the .·1!11C0888 of .the Kolar goldfield W&e 'llll81lred and ··in;& short 
time .& •large and. ilomislring town arose and ~olar ii .. now one of 
the model mining toWDii of the world, with mod~ ·conditions of 
1ife, and IIi group ·.of liuccesaful and e8i.oiently managed mines, .in 
which all the latest methode of mining are adopted ~or the 8llOce88· 

fnl extraction of the ·gold quartz .at increa8ing depths and onder 
increaain.gly difficUlt oonditionli of·· work due• to· heat and rook pres-
Bm:e&• 

1 ' . 
;, 

The deepesb minee are. Champion Reef· ana: ·ooregnm, whioh 
zeaohed vertical depths of '1~410 &nd '1:,334 ' feel; ftllplllltively Oil 
the 31st December 19330 the Champion Reef being the third deepest 
mine in ·the world:. The, development, in; • depth m. Kolar 
baa dieoloaed ths COntinuity of the .zeef· .&nd a number of payable 
shoots of 018 baa been opened up. ·~. £set ·the indiC&tions are 
that in the deepesb portions of the. minee the auriferous quarts 
continues with the eame type of distribution &e at higher levels,, 
and &e far as is known, it is possible that the, .gold-ores may OOD· 

tinne to 88 great a depth 88 it is prac:titlable to work in face of in· 
creasing physical diflioulties due to high tsmperatures and the 
strained conditiOIUi of the :rooks. The figures given below zepre-

•The fol1owiDg - of tho Xolar pldftold duriuor lha 11111ntlnonnlgm llllllor 
- ia tUm &om an 11DJ111bliahecl repon eatitlod • A lldef N"ote 0.. the WorkiDa 
of tho :Kolar gold&eld for tho yean 1924. to 1928 • by :a:. Booquet, J, P., Chiel 
lDspeotor of lflnea In Myoore, brough' up to cl&te '-• !tl.r. C. F. 8. &u, tho prMO!lt 
a.iaf ~ af l6uoi in :u,-..; "" 
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' sent 'the yield in pennyweights of fine gold per short 'ton of the 
,four working mines in the years 19M, 1929 and 1933 respectively :~1 

. 

11124. 1929: 1933. 

' .. - ···-· -· 
Dwto. Dwto. Dwt..1 

l1Yf<)r8 ' ;, - .. • . . 10·10 8·20 liNK 
8·33 1Cl-60 10·lll CbampioD.Bed, . - - . -

§=og .. . . . . 13·18 8-46 6·27 

- . . . . 8·81 10·211 10•60 
. 

Rookblll'sts continue to be a source of anxiety, but it is .grati• 
· 'fying to note that the number of accidents due to this cause ahowa 

ai gradual decrease and that the steps now taken w minimise their 
efiects have w I! large extent proved succeasful. All important 
·,llha.fta · am brick m: concrete-lined. In the stciping sections, the 
old. practice -of heavy timbering a.nd filling with wasta rook has 
;been teplaeed . by packed crib seta and paokwaiJs. 

· ·Owing to' their great depths and the ezistillg high rock tempera-
.. t11rea--'-between 12~"1!'. and 128"F; in the deeper workings (129·8"F, 
in the '•78th level of Champion. Reef Jnin.e)-the problem of venti
lation continues w be an extremely difficult .l)ne. .It has been 
a-tJ.y solved by sinking deep, circular brick-lined shafts, 18 feet 
.in diameter, from surface, with either smooth-lined elliptical or 
oircular shafts for the eeconda.ry stage, &nd by the ilse of large 
electrically driven fans w help the main. air currents and lllll&ller 
fans and blowers for special places. There are five of these brick
lined shafts on th11 field sunk from anrface, of which that on ihs 
Ooregwn mine, oompleted about 10 years ago, is the deepest, viz., 
1,680 feet; vertical. In spite of the increaaed volume of air, greater 
velocity, better circulation a.nd decreaaed hmnidity, some of the 
working points are uncomfcrtsbly hot in the deeper levels. 

The ore is not refractOry ·and yields its gold w a simple com
bination of- blanket concentration, amalgamation and cyaniding ; 
• all-sliming • is gradually becoming the general practice. 

During the five years under review, the annual tonnage crushed 
fell from 659,725 wns in 1929 w 581,991 Wn.s in 1981 and again 

·.gradually rose w 659,769 Wn.s in 1938. 

• Bee a1ao .a... a..r. a..... I&. nv.r. P' 87, .far eimilar clata for 1899 -1113. 
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In 1905, the gold yield reached a. maximum value of £2,373,457 
the largest ever recorded in the- history of the field. Since then 
there have been noticeable fiuctuatiollll in· the value of i4e out
_put;· in 1923 it sank to £1,752,334 but again recovered slightly 
in 1924. For the five years imder revi!IW, the value of the gold 

· extracted was £8,520,550, which- is mol'!l by .£139,111 than the 
vain&. for the preceding- five years. This increase is due to the 
high price of gold obtained in the market $nee September, 1931 
when Eugland went off the gold 'iltandard.. . . 

In 1905, the dividends paid reached their maximum value, 
!liz., £1,066,615 for the whole period of the. induatry; there was 
then a marked annual decline to £749,898. in. 1912. From that 
date a further decline commenced, the lowest figures reached J>eing 
£179,000 in 1930. Since that date, there has been a gradual rise 
with moderate fiuctuatiollll, the dividends paid· during the five. 
years under review being £1,573,761 compared \With tl,543,393 paid 
during the previoua five years. For the eame period, dividends. 
have been paid by all the five mines, W., the Mysor01, Champion 
Reef, Ooregum, and N undydroog ; and by Balaghat, up till the 
liquidation of the company. · . _ · _ 
· No exploratory or mining work for gold has been doli.e by other 
compaliies on the Kolar goldfield or eleewhere in ·the. My~ 
State dnring the last five years. 
· The introduction of hydro-electrlo power from the the Call'VerY 

:Falla, the :first stage of which was completed about the middle of 
1902 and i!esigned for the conveyance of 4,000 H. :P. over a double 
line ~2 miles long, has gradually been extended, and in 1933 the 
geli.emting plant B11pplied 155 motol'll aggregating 22,306·5 N. H. P. 
'This S11pply is ·continuilUS, even in ,YeBl'll of lean rainfall, due tp the 
0\IIUPletion of Kriahnazajasagara dam. -

The Kolar llinee Power Station, Ltd., formed in. 1903, oontinuell 
to purchase power from the Government Station and supply it ·t(l . 

. the mines by tranaforming it to the neceasary requirements for 
lighting and driving .of· motors used. intermittently. At!.. emer
gency steam plant ,for generating power in case of failure of. the 
Qovernment supply is always kept in :readiness in the power house 
and within half. an. hour pOwer S11pply fC1Z the essentia} plant qan 
be reatorecL .. ·' 

The. water-supply acheme from. the. Bathamanpla. ··tank (eome 
six ·lllilee. from the field~ undert.alten 1!1 the M;vaol'll GovernmtiD,t 
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baa ·.CliJllurl!d a ·~ supply of filtered water 811fticient for all 
purposes. 'The pumping plsnt has been eleomfied. 

Table 44 ·shows varions statistics of production for the Kolar 
field both f® the ,perio¢ under review and for the previons quin
quenni~:-

TABLil: #•-"Btaliatic.t of productioo, .f{olar golilfielil. 

Value 
Y .... ' ::::r· of Dmdenda 

~"" . BuDiOil paid. 
atnoted. 

£ £ £ 

19U . . . .. ·.-:1' 1188,273 1,833,6&8 300,(1M 110,808 

191!6 
I 

692,933 1~684,619 309,791 91,129 . . . . . ' 
1928 . . . • e I " 640,955 1,631,412 309,188 33,904 

'· l.ffJ:1,777 18£7 . . . . ·>~ 
ji38Jili8 811,017 88,1148 

102$ . . . • • 852,919 1,801,076 307,463 87,1131 

Total " 1,311,666 8,381,439 1,543,393 45Z,ZI8 
-

····--• Value 
Year. li .~ ol Dmdmulll BoJalv 

' 
Bullion paid. paid. 

' 
01traoled. 

' £ £ £ 

1929 • . .. . • t " 8,'125 1,660,3611 S'70,645 33,880 

1930 . . . , . . ·, :· ~92,15'1 1,396,146 179,000 "·060 
' 1931 • • ., ,. ., . 681,991 1,681,6&1 2111.011 83,097 . 

!932¥ • . . . . 820,113& 1,9211,606 412,888 106,776 

lOSS .. • . '· . . 659,769 2,086,002 492,339 116,117 

Total . .1,114,411 8,5ZI,W 1,571,761 462,928 
- -- - ~---

. . 
• Oil lot Yay 1082, the Balagh&t Jlfina """t into voiUiltarf liquidation aDd oeued 

o.POtationa. 

Total 'rilUe of gold procluoed bom i882 to 1933 . • , 
'.r-1-paid bom 1882 to 1033 . • • 
Boyalf.J' paid to Myaeno Qovemmen' from 1882 lo 1933 

inaluai":P • • • • • • • • 

£ 
77,300,111 
23,4211,479 

,,089,110 
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The work on the_, field is carried on by Europeaua, Anglo· 
Indiana ancl Indiana in the following proportions, caiOlllatecl from 
the number employed duriog the year 1933, the latest, for which 
1igures• aze available :-

Europ..,. (inolildb>g Italiall mlaera) , 
AnaJ•Indj'hD' ~. · 

- ;IDdialiii,~JIHtll. • • .• - • • • • 
lDdl&ao: ,..,.,.... (employed oaly on the .....taoe) • 

PerOIIlt. 
1•116 
s.oa 

88o81 
Hll. 

I:nd!OIIII':' ehild:ell (ilnder 11 ;ye&l'B : emplo,yocl OJ>ly on tho 81ll'o 
:faoe) -. • • . • • • ' • • • • 

The. following table indicate. the riab attendant on miDing in 
the Myaore State :~ 

· '~ 411.-FataliiCCidefttB iA KoTM mitau for 1M ,_, 1929 1o 1933. 
- . 

liiiDiber of Death :ate Der.th rate per 
Y ... 

~ 
per 1,000 . £100,000 worth 
oimploJed. of pLl oblaiDocl. 

' 

19ft . . . . . 18,W a-n «8 

17,Sll 
.. .... 1910 . . . .. ~ I Ml 

- _ .. , 
18,888 9•81 ;1881. . . . . 7•11 

1881 . . . . .. . 1'8,816 3·88 11'18 

1988 . .. -.; 

" . . '10,1611_ ·ll-87 8'18 .. - -

J _A.....,. 18,641 &·96 11•14 
" . -- ·'- - -

• 

In 190];, a oompanr '\¥88 ioatecl to work the Hutti goldfield 
Bituatecl on t!e MBBki band .of Dharwar. schists in .. the Lingsagar 

district of the Nizam's Dominions. :rms com• 

0..':?!-= I!Ozam'*' · pany, the llutti (Nizam.'8}: Gold Mines; Limited, 
'\V88 an (~~shoot of the Hyderabed. '(Deccan) 

Company, Crushing with ten head of. stamps '!Vas commenced. in. 
11103, with a production of S,S09 ozll. ·.Cif golct that year; · . Subse
quently the number of stamps -- increased . to SO. ·-. The average 
output during the period 1914-1918 was 1~,539 OJlB•. valued at £63,463 •. 
During the quinquemrlum 1919-1923, the mmes 'Were worked up to 
the first quarter of 1920, whe!l operations Oll88ed. 
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In 1905, ·~~ c:ompany ~wn as• the Topnldodi {lflZB1D.'s) 
Gold Mines, Limited, With a capd;al of £90,000 wu formed to take 
.over from. the• liutti Company an option held on the Topuldodi 
block in the . Ra.ichur dist:riot of the Nizam's Dominions. During 
1908, 2,132 ozs, of gold, worth £8,319 were produced. But ae the 
ore developed ·~ the mine proved to be of :very low grade, the mine 
1raB closed .down, ;and its aeeets trBJJsferred to the Hutti Company. 
. A t1rlrd Indian field on which work was actively prosecuted 

'during the. earlier part of the period 1909·18 is the Dharwar field, 
situated on the Gadag band ·of Dharwar echists 

.;:.• Dhilnrlr jold· partly in the Dharwa.r district and partly fu 
' the BangJi State, both of which lie in the 

Bombay Presidency~ • In epits of the expenditure ·of much capital 
in very thorough development operations the reefs were found too 
poor to work and the mines were abandoned in 1911. 
· In 1902,. Mr •. E. W. Wetherell, of the Mya6re Geological Depm:. 
ment, discovered • a previously 11Dknown belt of Dharwa.r echists 

. ~ stretching in a north and south direction for 
Aaaatapur. some 32 miles through 'the Anantspur district 

of Madras, b'lit juet touching the north-eaet comer of the Pavagada 
taZuk of the: Twnlrur district of Mysore; Several large quarts 
reefs occur in. this belt, and near the village of Ramgiri old gold 
workings were fOumL The gold occurs in quarts veins piincipally 
in cbloritio and argillaceous echiste. A company called the Ananta
pur Gold Field; Limited, waa fOrmed in 1905. This led to the 
formation of the North Anantspur Gold Mines, Limited, and the 
'Jibutil Gold Mines of Anantspur, Limited. . The Jibutil Gold Mines 
of Anali.tapllr -a mining Oper&tioliS in September, 1924. 

·The North Anantapur Gold lfines, Limited; after carryjng on 
'Vigorous .development work, oeaeed mining operatioliS on the origi
•nal area in July, 1922. These mines, which were simated in the 
DharmavarBIII: wluk of Anantapur district, produced 44,678 ounces 
of fine gold 'during the quinqueuuium 1919"1923. In 1925, amall 
quantities of gold were extracted from the dumps by cyanide treat
ment, 'hut "Work was finally 81l8J1111lded in June, 1925. The total 
fine gold produced from these mines since the commeucemeut o~ 
operatioliS · has .• been 136,789 ouuces. Meanwhile, as a _result of 
prospecting ·operations in 1922, by this. company, aument gold 
workings·, weze. discovered in the Gooty w!uk of the Anantapur 
district spme . 35 miles north of the old North Anantapur mine. 
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Exploratory Work· -Wall- oarried on in the &l'ea and finally, in 1926, 
the• North. Allantapur Gold Minea1 Limited, il.pplied for a mining 
lease ·'neaT the 'rillage8 of Ramp'liram and V emkatempalli in GQoty 
ta!uA:. Gold was first extracted from this area in 1926, The ex· 

. traction Qf gold ceased in August, 19271 after whioh date mining 
opemtiol18 wmi permanently suspended, _ 

The Nilgiria1 after many vieisaitudee, ~ve ceased to be a miDiDg 
a-tea : b~ IIOlllll. native wotkem are !eported to be ·making a living 

-_no NII&J*. by roughly treating the waste heeps, -from 
· "Which they extract a small quantity of gold. 

Auriferous qillirtil "Was 1:eported to have boon found at Mata
.gondapalli about 10 miles 80Uth-west of Hoaur in the Salem dis
- Sal~DI·.U.trlct. 'triot, An assay, done in the Geological Survey 

Laboratory.,. of some of the quartz 1rom this 
ate!loo however, ibowed 110' trace-• of gold. 

Attention haa recently been drawn· -to old workillgB for gold in 
'beda- of marbles &ncl ailiceottB liumatou on the Westm:n slopes of 

S. the s·b 51 ~- the -Mwe-daw hill . :ms.u (20~ 39'], 96° 28') 
~~~ m an 

1
'""' to the- 'We8fr of! Kalaw in the .Southern 

Shan 'States. .A •prospecting license fot thia area has been ao• 
quired 'by· Mr. E. -~- M. Gamtll' of the Sba.ll Statert- Silver-Lead 
Corporation, L~. anil ·traD8ferzed to •the ;Kafue• Copper:. Develilp" 
ment Co., Ltd.; a. company operating m South .Mr.ica. , Jnvestig&" 
tiODB to date 8.N said -to haVII 'glVVll encoaragiug"resultsj but details 
are not to hand, The origin of the gold is· thought to ··be due to 
dioritio and -greuitio-· intrusions ·into, thtt• Kalaw coal measures, as 
a result of whioh limestone •beds hava b- either liOmpletely ailioi• 
fied or meta:morphoeed to·: marble' and' -]argo• quantitie& of wollas" 
tonite have been prodUCed, The_ :higheat- gold valuea have beell 
obtained in a highly .crushed and r888mented fault-rook accom
panied by secondarily deposited_ -~ 'hematite and malaobite.1 

Besides occurring in the free state in quartz veins, as in the 
areas noticed above, gold is sometimes found in sulphide lodee 

. enolosed in the sulphide l!linerale. Thus, gold 
1oJ!:~d In sulphide occurs in Siklrim among the mixed sulphide 

lodes (ohalcopyrite, pyrite; pyrrhotite, blende, 
'" etc.) and in the copper-bearing lodes of S!oomanabad in the Jubbul

pote distrl.ot of the Central Provinces. Assays in the latter CBBe 

have occeeicmally shown amounts as high as 15 dwts. per ton. 

> V. :J!, Bcmdhl;, .Roc. /hoi. s.r,. I .... LXV1I, p. 31, (1933). 
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Altuviai.. gold-washing is carried on in Assam, Biha.r and Oriaaa 
and many · other places in the Indian Empire, but the fact tha1 

. ADaJialgotd. the washers invariably combine this purmi1 
. with other ocoupati.oDB, and ·because the in, 

dividual ·return is exceedingly small and is locally absorbed Iw 
jeWellery, complete returns are net available. These, so far a1 

they go, giv.~ little hope of the discovery of rich alluvial depoaib 
in. Penine1ila.r India, or indeed in any part of India alfected hJ 
the monsoon rains and dependent on them ~ne for the snpplJ 
of the rivers; · 'For ooneentration .of gold, a oomparatively e<tuable 
current is essential-a oonditi.on rarely obtainable in the grave· 
rivm: beds of India, where alone gold would be found, for the~~~ 
'are almost dry. in the. oold weather and roaring tonente in tht 
raine. The greater posm'bilities of dredg:iDg on the Irrawadd' 
appear to arise from the faet thet the waters of that river an 
derived from ranges where, even in· the oold weather, there is 1 

heavy rainfall But, in the cue of the Irrawaddy, tbe Socci 
watere, which prevail during the rains, have in the past lmionsl' 
interfered with dredging operations. 

In Uppm: Assam, tributariea such as the SubaDSiri, that iow 
from. the .north into the Brahma.putra, .carry small quantities oi 

· gold.' On& small bar near the mouth of the 
Alum. · Subansiri gorge was found to oontain more tll8ll 

one dwt. per eubio yard ; but the quantity of gravel available WBI 

very smalL. It is probable that some of the gold of this regiom 
is derived. immediately from the Tipam (Siwalik) asndstones, and 
that the 110uroe of the .gold in the Lohit branch of the Brahmaputra 
is to )Je sought in the .metamorphic rocks of the Miju rangea. 

In . the Chota N agpur division of Bihar and Orissa, alluvis.l 
gold is found widely distril:luted, but the gold-washing is of most 

importance in the Singbbhum and Manbhum 
Chota Nagpur, districts, and is chiefty confined to the valleJ 

of the Subarnarekba ('golden-streaked ') river and its tributaries. 
The avera.ge earnings pm: person .employed amoupt to only Aa. II 
to As. 2 a day •. 

The result of the work of Dr. Maclaren1 and of other membe:ar 
of the Geological Survey wu to show that nowhere in Chota Nagpur 

, had gold deposit&-either alluvial or vein-been found worth work-

' J, H. Maolaren, B.,. Qeol, Suro. Irul., XXXI, pp. 1711-1188, (1001.). 

'llid., .,. -·· 



ing .on European !illea, Not long ago" )lowever, illtereat ill that 
area zeviVIld, and The Dalbhoom Gold and Minerals l'l'oapecting 
Company, Limited, was promoted to work gold mines ill the Dhal
bhum Estate, A modest output of 450 OllllCeS · was flm macie ill 
1915, but 1'0116 ill 191'1 to s.~ I)1UICe8: it fell to 2.085 o1UIIl68 ill 
1918, and to 1'13 OUilCea ill 1919; . The ·minel· w- finally olosed 
in 1920. The gold occurred ill veiml· of blue-grey quartz in Dhar
'IYW!l phyllitea :roUild K111ld:rakocha, averaging ~ the riclier 1od4ll 
about. 4, dwte. But at one locality (Parojarna) ~ ore shoot aver
aging 20 dwts. was discovered.. This .Dill· was ill plaCIIIl mra
ordinarlly rich in •'ble gold eometimea assaying ·eevaral h11111hed 
ounces to the ton. The average. assay of the. ore arushed waa 
about 1'1 dwta., and of the total amQUilt. of aome 6,000 01lllCI!B 
recovered, aU but 250 OUilcea came from ·the l'arojarna pocket.' 
The small p:roduction of gold from Singhbhum duriDg this quill· 
qummium, especnany of 221! oza. ill 193$. • ,understood to lie due 
to further work at l'orojr,ma Ullder tiLt .. atimulua. of the high price. 
of gold. 

The D&tive gold-washlng illduetry ii· carried on from :ye&r to 
year in several districts of Burma, ueually ·by only a few peOJ>le 

in eaoh c1istrict • the .lllJDlbar 80 -eugaged varies ....'!: • -~ Plf· from year to year ·partly ill acoordance with 
the character of the seaaoDS. No accurate 

figures of production are available. In Table 48, ·returue are shown 
of production from the Ketht and Upper Chilldwin district&. In 
1928, the total amount from these diatrictlt was 52 ounces. Be
aides the gold prodliCed from the above districta, small quantities 
of the order of say 10 to 15 oUIIaee are produced from the Lower 
Chindwin district from tributaries of the Yama, Yewa, and Hmyaing 
~; washing is carried on for about two months during the 
raiDs, and the gold-waahere are said to win about 4o anna& 'Worth 
of gold per day. Similar gold•waehinc operatione of prlnar im• 
portance are carried on ln the llrfyitkyina district · from the · sands 
of the lbai .river; between l'antin and N amon. ~ The Urn boillder 

~ •L. L. J'ermor, Be fhol. /luro. 1'114,, lJli, P• 289, (1911). 
. • An ""aollent aooount of tho gold ...,.....ncoe of Burma haa· ....,.tty &ppOIIIOCI 
·by Dr. Copin BIOWil: 'Gol4 ill..,._ ud tile 8b!m 81,.-. Miaillf ...,......._ LII, 
pp. 9·110, 82-92. Cl93&l• · · 

1 lbi<l., LXII, P• U;• (1929). 
••11oc- fhol. s. ..... 1rt4. LXII, 1'- 88, (1929). 
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·conglomerate Ia alao washed -for gold 'by Shan women, who can 
colleot from 6 til 7 annas worth in a morning's work. 

The former gold~ on the· upper reaches of the Irrawaddy 
was largely due to the enterprise of Mr. W. R. Moore, who, in 

· association with Captain J. Terndrnp, was 
B~nna iold·dredg• granted in 1901 a five years' license for dred· 

lng ' lhe. lmwaddJ. ging within. the' bed of the river for a atretch 
of eome 120 miles from the cmdluenoe above 1\lyitkyiDa to the 
mouth of the Taiping above" :Bhamo. In 19M, the lieerJae w8a 
extended for a period Of thirty years and restricted to about 88 
miles of the river 1rom Binbo to the ctmfluenoe, while ~~~ncti.on 
was given at the aame time til transfer the concession to the :Burma 
Gold Dredging Company; which-was regietered in Rangoon in 1903. 
In 190'1, permission wail given to alter the limits of the concession 
by exchanging 15 miles of . the lower end for 10 miles along th! 
N'mai-hb and 5 miles along the Mali-hka. Application was subse
quently made for a farther exchange of the Irrawaddy part of 
the concession -for Ill miles along the eastern river N'mai·hb. This 
company was liquidated in 1911, and a new company formed, 
called the :Burma Gold. Dredging Company, 1911, Limited. 

For the greater part of the period 1909-1913, five dredgers were 
ati work, but the reaults did not come up to expectationa. EZ:· 
penaea were cut dawn considerably by the substitution of Kachin 
for A'iJstraliall skilled labour, but the output was still conaiderably 
below that of 1909 ; thla was attributed to the poor quality of 
the wash' remaining to be worked in the bed of the river. i'he 
aver&ge annual outturn for the period 1914-1918 Willi 1,951 ounces. 
After 1918, there waa :Do production of .. gold, and the company 
closed down dredging operations altogether. , 

The gold-b-.ing allnvinm is coarae gravel with the gold dis
seminated fairly uniformly. The average value of the gravel waa 
about S grains (6 annas) per cubic yarcL Small quantititea of 
platinum and platinoid metals are recovered with the gold. 

The alluvial. stretches of the Chindwin river heve been found 
to qontain gold. at many points, but syetematic proep8cting haa in 

. Chin . most cases shown them to be valueless aa dred· 
Tbe. · dwiJI. ging propositions, although they are a source 

of income to the native gold washers.1 A concession for 180 miles 

I :j(, S. -:!IJ~ .Bu •. (].,. /Ju,., lwd., XLIII, P• Ul, .(UIS) .J, 



o£ the Lower Chindwin river; stretching. from Minsin to Homaliu, . 
was granted about 190S, to the Burma Minei Development IL!Id 
A8enoy, and in 1905, traDsferred to the Mandalay Gold. Dredging 
Company. A dredger· wu obtaiued, bnt· became stranded while 
being towed up the Chindwin .. river; and Jib further work wu at-
taJ!pted. ... . . ... 

The Urn; a tributary of the Upper ChindWi:n, 'has ako been 
pl08P8Cted for alluvial gold, •but with· :Jittl& - 10 far. 

In 1905,. the Namma. Gold Dredging ~Company, Limited, with 
a capital of £70,000 (£55,000 issued); of which. ~0,000 went to 

Tho NIIIIIJIIL 
vendors) was floated' iii Londo11. to work two 
atretchea. of the Namma. .river, a• tributary of 

the Salween, iii the Shan States; A, careful .prelimina!y investiga
tion 'had indicated the existence. of •pproximately. 40,000,000 cubic 
·yaMs of gravel averaging IHS grains of fu!e. gold per cubic yaM. 
A steam ~er was purchased. and floated ill. . .a paddock on the 
Upper Namma., but it was then found that the deposit was tmfitted 
for this mode of exploitatio~~.o lt consistB Qf gravel and boulden 
embedded in a litiff clay, 'hardened by calcareoU~~· tufa derived from 
the limestone forming the sidea of the "alley• ·IPld- is thezef01e not 
suiliciently looee to enable the buckets of the dredger .to excavate 
it;. The venture, therefore, ended ill fa.ihu:e. 

, The alluvial gold deposits of Loi Twazlg· ju,· tbe. Shall States, 
worked by uative washers, have been examined ill detail ~y Mr. T. 
D. La Touche and found to be_ of no commercial vallle.1 Alluvial 
deposits examined by )ho •• J. C. Brown, in Mong Longl Hsipaw 
State, were alec found to ha teo poor generally to be worth a:-. 
ploitation, although small patches were found to contaul. occasionally 
over 9 grains of gold to the cubic yard.1 

Other BUDileae rivere to which. attention .has been directed by 
Europe&lli prospectors, without any tangible results eo far, are the 
More Cbauilg, Taiping, and Bbweli, tributaries .of the Irrawaddy ; 
the Upper Chindwin; the Salween; and the streams -of Tavoy, ·where 
gold has been found aeeociated with tinstone. 

:Alluvial gold oCcurs iu the 'S81lda and gravele of many of the • 
rivera ani strelma of the Central Provinces, particularly in those 
TbeCentral ,.,..,._ that.·draiu dowD. from or run over areas where 

the ancient crystalline and metamorphic rock!l 

• ~· XXXV, pp. 102-113, (1110'1). 
·I~ JILli, P• 87, (191'J, 
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orQ}I out. According to an ' Industrial Monograph Oh Gold and 
Silverware in the Central Provinll88' by H. NllDll, I.C.S., published 
at lllababad ,in 1904,, which, conta.ins also the b88t account yet; 
published of the nativ&, gold-washing industry of that province, 
gold-waehing has been ~ on at various tim88 in the followiDg 
distriem :-Balegbat, Bhandara, Bilaspur, Chanda, Jubbulpore, 
Mandla, Nagpur, Raipur, Sambalpur, and Seoni. From the report 
quoted it appean, that in addition to the washers of auriferous sands,, 
there are ,people engaged in '!'> cognate industry, consisting of the 
e:r:traction of gold and silver partielea, eelledin England 'lemel', 
from the dust of a 8UfiiJI"s shop and furnace by a two-fold proceaa, 
first of actual winnowing, and then ,of washing in a river. Th~ 
resultant gold is treated by !8linin§ proceaaee. The persons praotia
ing this ' lemel ' washing, which is reeorded for the Balaghat, Bilaa· 
pur, and Hoslumgabad diatriots, are Mahomedans, and it is desir
able to distingnish their oooupation from that of the gold-washers 
proper, although there is dou.btless at timea a eertain overlapping 
of the two ooou.pations. The gold•waahera are variously known 
in difterent parts of the province as 3MrtJJ1, jharitJJI, BtmjlartJJI, 
80flriharitJJI, and BOIIZal'tJJI. The report cited givea a full account of 
the methocla of washing and treating the gold as practieed in the 
Tirora tGhril of the Bhandara diatrict. The whole gold. industry 
of the Oeli.tral Provinc88, however, is small and no relie\lle figures 
for ontpnt·are available. It is not likely that more than 200 ounoes 
are won annually. 

Washing for allnviai gold ,is practised along the valley of the 
Indus in the Qi1git and Baltistan divisions of Jammu and KMbmir 

Kulualr. 
State. In Skardo (Baltistan) and in the 
Indus river in Gilgit the washing of au.oient 

graVels is carried on on qnite an extensive ecaie. In the old river 
terraces of the :Draa valley actual mining operations have in former 
yeare beeil undertaken to excavate the gold-bearing bands. There 
are no 1ignrea for production in the yeare 1924 and 1925. There 
was an i!utput of 60 ouncee in 1928 and of 56·3 onno88 in 1929, einoe 
when there has been no recorded production. A.t Kargil in Ladakh 
gold-washing was carried on, and very small quantiti88 of gold 
extracted in 1926 and 1927 (the gold extracted. in 1927 was valued 
at 10 :rupees) but there are no retums for 1928. A. small quantity 
of alluvial gold is said to have been obtained formerly by Tibetsns 



from ~t pvela' on the: Para river 'Oil the·. border ~ 
Rupahu and. tha Tibetan province ~· To-tao.1 

Gold......ahing ia earried· om also in .some ~ the Punjab ri'v'ars, 
especially the ID,du; iD. the Attock; Ambela, :and Jhelum districte, 

· ,-PaaJO. and ··~. production .for th& previo.~ quin· 
· · · quemnum totals 180-& 1111Dcea, · gtvmg au 

average &ll:il.ual ·Agure of 36•1 ounces. During the. present quin
quennium, however. the output wu only 35·7 -· · 
· In the United Provinces, 1ihe gold-)Vashing indust1y waa reported 

in .l904 aa employing about 100 worker&· in the Nagina tallail of 
Ualte4 Pmlncelo Bijnor• district, but no -·~·- &I'll ·available 

. · · . . . of •recent years from this area. The mnall 
quantities ;of gold; reported in •'fable tS zepreaen11 the :reBIIlt of 
waabinga .of alluvial gold from the Bona MCU close to, the eouth• 
west; border of' British Garhwlil, near Kalagarh, 'WheiEi' the 'liver 

· ~ from British Garhwal iD.to the Bijnor district. .UilVial gold 
hae in former years been reported also from NaiDi Tal: .district. The 
~ production. during 'the· quinquennium WliB 1&8 OJIIIilello·· · · 

Or hite. ap .. 

· [L. L. FlwroB.) 

. • Graphite ·Occ1Jr8. in 8lll&ll ~ntitiee iD. nr.ioliB. parte. of Iudie~ 
in. the khC!lld~ series of roclm in th!! Viza.gapatam . hill-tract!!. and 

Mode oi .....-. adj~ . Orie~ Feudatory_ Statee, • iJl a 
· ....... · ··. corresponding aenea of %Ooks m Ocorg, .m the 

Godavari district of the Machas Presidlilloy, ill: :the Mogok Stone 
Tmot in Upper B111'1118; and 'm TravallCO!e'. It hall also' been dis
eovered in Sikkim, where ·a graphite vein, averagiD,g about 13 inches 
in tbinkneas, WliB found dnriDg the .p:rospeo,ting operatiC!lls eonducted 
by Messrs. Bum and• eom.pany at about half a Dlile to the north 
of the :road from Tsnntang to Laohen; The, qulllity of the mineral 
is said to be good, large lllllk IIIUIIples -Ju~v:ing given ~· :retttrn of 93 
per cent. of graphite. Other veins of graphite are lmown to .. occur 
in the area, but have not been exl\lllined in detail.' It ia also· found 
in Ajmer-Merwara (Rajputaue),• and. .thet distri!JI; {191(1 to 1920) 
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and Kalabandi aud Pama in Orissa Were respouiblo for a aUght 
:revival of the indllltry, which had died out in the year 1912. That 
industry has, however, again become dormant. During the period 
under :review ~ has been an output of 89 toDS valued at Rs. 1,116 
(£87) from. Ajmer-Merwara in 1929 and of 6·1! and ll toDS in 1931 
and 1932 respectively from the Kiatna diatriot, Madra&. 

The graphite deposita of Travancore occur under conditione 
. aimilar to· those of Ceylon, whose rocks are but a continuation of the 
'charnockite aeries aud assooiated rocks of South India. The Ceylon 
graphite. has been made the subject of an elaborate atudy by 
lil• Weinschenk, who rega.Ms it aa of ipeoua origin,1 a conclusion 
in' agreement with ita occurrence in South India.• Smlill quantities 

.. roductlon. of graphite have ·been utraoted in Godavari 
. and Vizagapatam, but form.erly practiclilly the 

whole of the Indian production came from Travancore, where. the 
average output· used to be about 13,000 tons annually. Owing to 
difliculty. of working at increased depths, however, the mines were 
no lODge!' found to pay and were shut clown in 1912. In 1911!, the 
·impossibility of obtaining graphite from abroad threw India on to 
her. own resources ; an indigenous supply again became neceasery, 
virions known deposita were opened up and ~ was Btl. outp~t 
. of 1,818 tons in 1916.. Most of this came from Rajputana and, 
like the Kalahandi material, is derived from raw material of com
paratively low grade. 
· '!'he ocourrence of graphite in khondalite deserves further notice. 
On~~c of the. m.oet prominent co~ponenta of the rock formatio!lll in 
the Eastern Ghats facies of rooks found in Orissa and the ·Madras 
Presidency is the khondalite series, khondalite being a schist com· 
posed of quartz, sillimanite, garnet, aud graphite. It is not sur• 
priaing; therefore, to learn that deposita of graphite of possible 
economic valus-banda, veins aud pockets-are sometimes found 
in association with this aerie&. Owing possibly to the comparatively 
inaccessiblll and undeveloped character of this part of India, only a 
few deposits of graphite of very moderate value have, however, 
hitherto been diseovered-in the States of .Kalahandi aud Patna, 
with recorded occurrences in the States of AthmeUik and Sonpur, 
but other discoveries-mtiBt be e%peCted in the fnture when this traot 

• Die GraphiCiosonlltloll d.,Iuol a.,loa. A"""""' .U. ~. AW., 1901, XJU, 
liP· 279-335. 

• T. H. B:ollaDll, "l'he Clwnoal:lte 8erielt ', .IC..,. Qbll. Buro.IM., XXVIII, p. 120, 
{1900); ..,d • Tho Slv&lllalai 8erieo •, "1'· cil., XXX, p. 17 ... (1801). .. 
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benom• better known:· .. In. KaJahandi State, .graphite deposita have 

· been. found at two looalitiei• At Koladi. Ghat, banda .12 to 20 inchea 
thiok h&ve beeit met with in olay :resulting from the decomposition 
of khondalite, 11'hilat .at Denaurgi banda of oaloareous graphite ooour 
iii. a deoomposed gneisso. whioh in its fresh condition. waa probably 
a, gamet-graphite-biotita•gneiss. · · 

. Graphite deposita have also been. fo)lnd at Dharamgarh and Domai
pali ·in Patna. State in graphite-schists c&eaoeiated with garnetiferous 
gneissosil BolDsts, ·doubtleea a .variety of the khondalite seriea. 
Aasaya of apeoimens' and samples from Densurgi .in .Kalahandi and 

. Dharamgarh, .. :Marmt (2 miles west of Patna.) and Dundel in Patna 
. State bav& lleen. made ·with, tihe following. :results :-

I~ -Dbn' t -'..... - --
' -i r li • ' I ., 8 

•l'lr :i cPer Per 

··"" ~ --- ~-; ~ ··•·· .... --..' .. ... 
-· " . ; . ,.. •• 1-u . o-a HI o-iV· !1:14 •G-Il 1 .. 

vewo.·_... __ •- -~--~·HI::. HI- ";iNI .... _.~_ ~~- - .. ,. HI 

--. ·• • ' .~:..... I·· -.'·',·u·· ... I; --.·· ·. · ...... .,. : •; ••· J'lucl-(llllfJ, .• .. __ - " ~ -·. ei-M.
1 

... -'111 IHI 

Alb. • . . • J' 11-11' A-aT ' D·IO . cil-11 • 'tHO t;: ..,u: Jl-87 'H' 
Sample 1 was BSB&yeil m the laboratory of the Geologioal Suntey 

of Indie, and. the :remainder at the Imperial Insti~.. The latter 
eamples were forwarded to au expert fOr reporll on their commetOial 
value. He reported that they had not enough binding quality to 
be used for the manufaoture of Crucible&, but that, if obtained sWii
eiently pure, such graphits. might be. used fOr crucibles which were 
subjected to one hea.tiDg and then grolliUi up and remodelled. 
During the war, however, the diJiioulty of obtaining graphite :&om 
abroad led to the opening up of the Ke.lahandi deposita by the Indian 
Graphite Company (Messn. :Bird & Co.). The produot was trena
potted to Bisra for treatment and there picked by hand and sorted 
into needle (orystaJJine) and amorphous varimes, cmshed and sieved, 
and pUt on the market .as foundry graphite in two grades, the needle 
variety being used for the production of the hlgher grade• The 
output :&om Oris&& Sta.tes lOSe :&om 16 tons in 1916, to 262 toDJ 
in 1916, and fell .to l22 tons iallll9, and 60 tollll in 1920, sinoe when 



there hu been no production from Orissa. The :reason for the decline 
was the high cost of transport of the raw graphite from the mines 
in Kalabandi and Patna Statee to the refinery, more than 120 
miles of which had to be traversed by bullock cart, However, 
the new Raipur-Vizianagram railway line which is now opened for 

'traffic puees within Ill miles of the deposita, so that a revival of the 
iDdustry in this area may be expected. 

Graphite bas also been recorded from Durdura in Sonpur State 
and from ,A.tbmallik State. No details are known as to the mode of 
occurrence at these two localities, but it is sigDilicant that tha khon
.dalite · series is prominently represented in Atbmallik and probably 
m eastern Sonpur. 

The earlier outputs from Godevary and V"tzagapatam were 
presumably also from the khondalite aeries . 

. According to Mr. V. S. Sambasiva Iyer m a.reoent commmrloa
tion, graphite oeours in some quantity in graphitic gneisses near 
Kurunjakulam in the Kurovikutam zamindarl of Sankaransyinar
kovil taZuk of Tinnevelly district. 

In Ohota Nagpur, graphite bas been recorded from the Palamau 
and Monghyr districts in graphite schists and gneisses, but none of 
these occurrences bas yet proved to be of economio value. A small 
production of graphite was reported from the Betul district of the 
Central Provinces in 1920 and 1921. 

Ilmenite. 
[L. L. FEBM:o:a.] 

Ilmenite, titaniferoua iron-ore, occurs all a common accessory mineral 
in many of the crystalliDe rocks of Peninsular India. It is occasion
ally found in muees of soma size in the mica pegmatitee of Bihar 
and Orissa. It accompanies wolfram at Degana in Rajputana. 
Ilmenite is plentiful in ccncentratee from Tavoy and other parte of 
Burma. About 3 miles sonth of Kishengarb in Rajputana large 
orysta1s of ilmeaita, 2 to S incli.es in diameter, are found 8880Ciated 
.with clear calcite crystalB forming a broad veiit. in the granitoid 
gneiss. This ore was at one time smelted in the local native furnaces. 

But it is in the blsck sands of the Travancore ocast that ilmenite 
occurs most plentifully in india. The. production of Travancore 
during the previoua qninquenaium progressed by lespa and bounds, 
and by 1927 India had becoms the 1argeet producer of ilmenite in 
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the world ; and the outPut during the previoui quinqummium rose 
from 64.1 tons in 1924 to 25,307 tons in 1928 •. During the present 
live years the production has inoressed ·farther to 52,980 tons in 
1983, wi.th an annual average of 38,329 lioDII v.lued at £44.,741; 

T.t.BLII 4<6.-ProducWm of .llmenit6 "' . ITn.wt.mcoN rlMri'II(J IA8 yearr 
:1.929Co)938.~ 

y_., ''toM, ., ..... 
,. 

18118 - •' .; li8,8'IO ... • • • . .. ., . 
1830 • • • • . . ~- .. • ss.m , 

·~ 

1831 • . • • •• 
' • •!'' • ~· I1.JSl 

' 
1881 • • • • :·~·:., 

• I ,:: 

li0,0118 111,114 

11118 . • .0,980 (o) 81,981 , ,,::,. , I 

(•) llatlmaled on the baaia of the averaae ~"'.of the preoodilla four ,...... 

The Travancore black sancis-,.~uallt Miled. monazite sands until 
the decline of the gas mantle industry' rendered their content of 
that xuineral relatively wrimportant-have been described by G. H. 
~ 1 • 
........ ~J!f!IJ:. . 
· They occur sporadically along the shore iine from Nindikarai, 

nOrth of Quilon, on the weet coast to Cape Comorin, and then JOll1lll 
the east coast to Liparum, a distance of about a hundred :rlliles. 
Tipper ascribes their peculiar aeeumulation to wave sorting on a 
·lleaoh of abnormal slope dnring quiescent north-east DlOIIIIOOI1 
perioc1a. Dunes, too, have frequently been formed by the action 
.of the wind on the 8UD.-dried ll&llds of the beach. The principal 
,firm now working the depoeita ia the Tra- Minerals Company, 

· Limited; wh011e factory is at Manavalakurichi (8" 8' ; 77" 18'); The 
beach sand from which ilmenite is being eztracted is said to contain 

•... as much ·as 70 per cent, of that xuineral. The sand is fairly hard· 
· packed, ·but damp, aud is worked to a depth of abottt eight feet. 

It is dug out by hand into bBBkets and dried in the B1ill• It is then 
treeted by acreena, concentrating tables and magnetic separators, 
and thuli. freed from zircon, monazite, rtttile, .garnet and several 

>.leo, Gtol. Bon!.Ifldo, XLIV, po 186, •(181'). 
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other minerals. The ilmeuite m taken by road five milea walt-north
west to Kolachel, where it is loaded ip.to lighters and delivered to 
ships ancho~ off the coast, 

The chief UBe ·of ilmenite is in the manufacture of white paints 
collllistU!g of titanium dioxide, either pUle or, more usually, in con
junction with aino oxide, barium sulphate; calcium sulphate or litho
phone. The opacity or •hiding power. .of titanium dioxide is very 
high; it is :not poisonollli and it has great resistance to corrosion. 
For a comparison of its properties with !;hose of other white pigments 
reference may be made . to papers by A. W. Hixson and W.W, 
PJoolmerl and by 0. S. Fox.1 Other.·- for titanium am in the 
manufactUie of the alioya ferro-titanium and ferro-carbon-titanium 
and of the carbide lllied · 88 a super-!lard outting agent.' 

Iron. 

[A. IlL~.)' 

Bihar and Orissa and Mysore am the ollly parts of India in whioh 
iron-ore was mined during the pe:riod under review for the produc

ProdaCIIon. tion of iron and steel by European methods. 
I:n Burma a considerable amount of ore, 

limonite and lumllatite, is won by the Burma Corporation, Ltd., at 
Wetwun, near Maymyo; bnt this is entirely for UBe as a imr: in the 
lead smelting operatio!IB at Namtn. .Table 48 shows the annual 
raising of iron-ore in Bihar and Orissa during the last fifteen years. 
The raisingi enddsuly inm:wed in 1911 by nearly 300,000 tons, 
the· total rising from 42i65S tons in the precediog year to M2,342 
tona in 1911. This Willi' due to ·the operationa of the Tata Iron and 
Steel Company, LtcL, the ~ stage of whoso works at Jamsbedpur 
(fotmerly known as Bakohi) was completed towards the end of that 
year; large quantities •Of iron-ore were therefore raised from their 
Gntmaisini~ deposits in Mayurbhanj State with a view to bringing 
the blast furnaces into operation. For the period 1911 to 1918 the 
yearly raisings of iron-ore in India were of the same order of magni
tnde, but during the last fifteen years there has been a big mer
in the yearly raisiugs to a maximum of 2,337,344 tons in 1929, 

i OA•m.· M•l; Eng., Vol. XXXVI, p. 76, (1929). 
·• p,_,, Mia. fhoi.Iu. ltul., VoL XX, p. !16, 11929). 
• 'Mineral Industry dmiog 1938 •, p. 824. 
4. • _Qaramahiani ·~- '()umZ"iehini ', • Gonua.ahilui- ', and othet ~ 
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TAliLB 48,-r~-~ f'IJiHd in Biluw atrl Oriasa d!Ari'tlfl l1ae ytMa 
1919 to 1933. 

You. Slqli• Bimbo!· )[aymo xeo .. Purl. TOT.U. 
1>1111111. par. -· !bar. QUAJITlrf, 

-- - - -.. - -1111 . . . 101,718 ... -· .. .. -UID . . . . UI.008 1,810 - .. .. m.m 
1111 . . . . 11'1•171, '• 11'1 Ul,HO .. .. ..... 
I D .. . 111,ne 718 878,1M ..... .. IM,I'II 

IIIJII lll,ial. IU 15117,ZU .... .. '/le,tll 

In& 101,118. IH 898,910 ··~ .. 1,809,118 

lDII . 477,180 701 1157,1:715 .. . . 1.-
ltlll . . -· IIID l,tNI ..... . . .. ......., 
1117 . . . . 11J111.ort Ill - ...... .. 1.-
1811 . . . . l,Jil,fft II. -..... Ul,Ml .. ...... . -. . . . i,llo,ll& II 711,811 117,101 .. U117,1M 

IDIO . . l,OitMI • IU,SIII 14,8011 .. l.'lllll.ftl 
1111 llli,IDO .. 001 .... IOD,Ul • 1.HD.III 
IIIII . 1181,87,· 7 801',108 181,178 .. 1.7u.al7 .... 818,NI ' 84.1,602 105.~ .. I,IH,IH - Ill ,fir 448 18$,111 lBI,IOI • 1,30,111 ,,,_ (1 .... ) 

falliDg, however; to half that in 1933. In the last quinquemlial 
miiew it was •ted that the production of pig-iron in Mysore waa 
commenced ilr January, 1923 and that the daily output has been 
between 40 and ?II" tons; The average quantity of iron-ore raised 
&llllnallj' during. the previous quinquennium . was 29,084 tone and 
in tb&t under review was 26,827 tons the output being as high as 
66,218 tons in 1926, and as low as 4,394 tons in 1932. 

In the quinquennial renew fur 1919-1923 it was noted that the 
Indian Iron and Steel Company, Ltd., were obtaiDing bun-ore from 
the Central Provinoea as they were unable to get sufticient ore from 
their Gna minee in Binghbhum, mainly owing to transport diffi.oultiea. 
Theae diffi.oulties were overcome in 1924, and the raising of iron-ore 
in the Central Provinces dropped. from 68,361 tons in 1924, to 1,037 
tone in 1925 ; it has since decreased to 777 tons in 1933, the whole 
of this total being need in the indigenous smelting industry. In 
the<• oold weather of 19.26·27 the Tata Iron and Steel Company, 
J.td., llO!DJD.eneed JDiniD8 ore at their new mine at Noemnndi ill 
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· SiDghbh1D14 166,425 toDII a£ Ol6 baiug mined. In the followiDg yeu 
the output from this mine '!niB 501,1180 toDL (&re ~able on p. 140~) 

'The iro~-ore :raised iQ. Sambalpur by tih8' 1-1 .~ dropped 
Bllddenly from 561 tone iD.. 192'1~.}10 n toDs m ~928, •aD.d to '4. tons in 
1933.; . . . 

;Sinoe 192'1; ·itcin-ore: .lias ·'been. mi:iled by Messrs. 'Bird and 
Company, . Ltd., in. Keonjh» State, the· outpull . being taken by 
tha lndiAi.D. hon and Ste4!} Cct;, Ltd. • 

The pages of the Reoonfl' and MBfii/Ms of the Geological Survey 
for the past seventy ~ contain ample evidence of the attention 

. . that Jaa8 been paid to the itcin-ore., of India, 
........ .,._, .... , but •ifi. iJJ ODI.y within the 1aati 25 years that 

the lraa.•tmol"•• Ill• ' . . • dust17. · · ·· """ any IIUccessful' attempt · has -been made to· 
e&!'.ablish an itcin and liteel industry on modem 

·linea.' On tlm· Other- hando imn"'llll8ltiug was at' one 13me· a wideo 
·apread industry in l'ndia, aD.d there iS hardly 11 district away from 
the great alluviar tracts of the Indus, Ganges; and 'Brahmaputra, 
in which alag-heapa am noli· fi:nmd, for the prilllitive· iron-smelter 
linda no dillicnlty iD. obtaining Buflicient supplies of bl'Q from deposits 
that no• European itcin-maater ·-wol!ld regard: as worth hiB serious 
OODBideretion,, .Sometimea he ·will ·bxeal!: Up' -IIIDBll .friable bit& of 
quartz-imn.ore aohist, OODoe:ntratiug ·the Ql6· 'by wirtflowing the 
Clrllllhed materials •in the wind 'OJ.. bJ ·washiug m. :il, stream; -
times he is llOiltellt -~-~ Ja1;eri~ or •-with the amall 
granules formed by; t1ut --uatioll. of the. rusty !l1111181lt m ancient 
sandstones. In ancient times. the l>eop~ of; Indilw seem •to have 
acquixed a. fame for metallurgical •llkill. .. and. the .. reputation .of the 
famoua ~- steel, which waa catWDl:y: made in India long before. 
the Christian era, . has probabl:y: . 0011tnlluted to the general impres. 
sion that the country is :rioh in itcin-ore of a high-ola~~o~~ .. type. It is 
tl;as that throughout the Peni»Sill•• which is IIQ. ~y eocupied by 
ancient oryata1Iine ' rocks,, quartz-luematik and -quartz-magnetite 
schista are very OOIIIIllOI!i ill the Dharwarian .system;, the syatem of 
rocks that, lithologically • well .. as ~~tmtigraphically, ciorresponda 
appmximately to the Low81' Humnian of Ameriaa. 'B15 moat of 
fihese OCCIU'll!nces consilt of quartz and .. ll:on-ore• .so· intimately 
blended that only a highly lliliceous ore of a low gt"ade esn be obtained 
without artificial ooncentrati.on. Thee&. - of qua:tts-izo~ 
ore achiat am so common in India that newly recorded instanc.ea' 
~ ~erally paud ova; 8B. ~atters of verr littla immediaw 



;LXX.] Mitifi ProduclioA of .{Mia, 1929-33 : .],_, 1211 

·eaou.omio m~ J'or a llUIIIbar of years, however, cn-bodioa 
·Of· great size and richness have baen reeognised in a belt running 
.through the southern districts of Bihar imd Orissa and constituting 

: what is one o_f the most important groups of i:ron,ore deposits of the 
world. 
Ear~ attempts to introduce European processes fa% the manu

. 4otnre of pig-iron and steel in India, had been such conspiouone 
· failw:ea that there was naturally some hesita-

Attempfl lellltrollace ti · · -"-d • ·th 'eot 
EQ!OPCJID procmq. on m repoii!Dg conu ence m e proJ 

"' launched by Messrs. Tata, Sons and Company. 
Perhaps the earliest attempt to introduce European proceosee was 
due to the enthneiaem of Mr. Josiah Marehall Heath of the Ms.dras 
Civil Service, who, having resigned the service of the East India 
Company, obtained the en!Wiive privilege of manufacturing iron 
o:a. a large soale in the Madrae Pteeidenoy. "In. 1830 trial works 
were ereotad at,PO%to Novo in the South Ami$ district, and were 
maintained by subsequent financial assistance :&om the East India 
Company.. .The bneiness was taken over in 1833 by the Porto Novo 
Bteel.and Iron Company, and ad~ works were .atarted at 
Beypnr on the Malabar coast. V orione concessions were gran tad 
to Ml:. Heath and to the suooeeding iron company, but in spite of 
·thea& the undertaking preved to be a failure. In 1853, a new 
•association, known 118 the East India ll:on Company, wu atartad 
with a oapital of £400,000. Thia company obtained wriona coneea
sions from Government, and ereotad two blast fuma,c:es, one in the 
South Arcot district and another on the Cauvery river, in the· Coim
batore district. Theae fnmacea were stopped in 1858, w~ opera
tions at Porto Novo ceased in 1866, and at Beypur in 1867. Other 
attempts to introduce European proceases have been made in the 
Birbhum district of Bengal and at KaladhUDgi in K1IJIIIIQII. 

·TABLB 49.-Protlucliotl of Pig-Iron. &a India· tluri'llg tAe getJra 1~29 
to 1993. 

Oompaay. 1929• 1030. 1931. 1932. 1933. 

Tona. :rona. Ton& Tona. Tona. 
Tala Iron & Steel Co., Ltd .. 722,9~0. 60~.923 799,5411 699,931 793,9M 
Indian Iron & Stool Co., 461,069 1164,772 243,21, 198,700 U9,07Q 

Ltd. 
llyaore IIOJI Worb. • . 21,4$2 20,868 16,677 14,883 lf,BOII 
Bengal hQn Co~ Llcl. . 198,090 193,929 Nil. Nil. Nil. - I,DUil ~ons,m I,ISI,U6 !lla,l14 J.U2.Uf 

.. -
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TABLB IIO~Pf'Oduction of 8~ (inckuling .8~ >ml.t) by tk Tala 
Iron d: 8~ Oo., Ltd. 

Y~. Tons. 

1929 .. • • ,10,923 
1930 • <lll7,035 
1981 . C39,1M 
·1931 -~- • «30,333 
1833 • . --• . . 

1Hflgat Iron Oon&piUif, JAmitd.,l 

Tha mat acheme which proved to be a 1iDanoial aucoeaa ia that 
now in opemtion at Kulti, near Bamkar in BengaL The Barakar 
ironworks pused tlu:ough varlounicisaitudea of fortune, ·aud showed 
no sips of 1iDanoial aucc:eas until the agency wea taken over by 
Meaara. Martin & Company in 1889, when the Bengal Iron and Steel 
Company was formed aud the plant completely remodelled; During 
1919, the Company changed ita title to the present -form ' The Bengal 
Iron Company, Limited' and the· change was ·accompanied by a 
aubata.ntial increase in the capital. A. -further change took place in 
1932. when the Managing Agents were replaced by the Company's 
own o11ioe and organisation in Calcutta,, Of the four blast furnaces 
a.t. Kulti two worked during 1929, one during 1930 and none. have 
worked since thet year. Pig-iron only was manulaotured in ~929 
aud 1930 the output being :-

T-. 
1929 1118,0110 
1880 • 108,929' . 

The following am the a.vera.ge aualr- of the grades of pig-iron 
produced·:'-'-
· .. 

~ 
Grade Grade Grade 'Gn.Je 
No.I. No.I. No.& .No.,&. 

. -·-·- ~ .. .. ---~ ·- . 

PerOIDt. PerOIDt. P0101Dt., Percent. 

Gra~hltlo Cilirbcm . . . .-. 8•80 ~~ 3·10 8·00 
OoDi IDecl oarbon . . . 0•110 .0•141 0·85 ()o4li 
smoon • • . . l'lto 8•0 l'llto!•l I'll' to 2,0 I.OtoH 
Phoopharuio . ; • . . ·21 ·21 •141 ·141 

·~ 
. . . . 1:0 to l•S l;llto I'll 1-0tol-6 0•9to I-28 

Sal ,.. • . . . . 
1 
0•04• JDaZo· o•oa-. o·oa~ 0·07 m"" . 

. . .. 
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Pig-iron to. the above aualyaes but having phoilphoraa up to 
l.•IS per .cent. was alao produced when required. 

·n.e blowing engineS comprise five ParBOD'a ~blowers, one of 
18;000 · cubic feet per· minute up to 7 lbs. per square inch pressure, 
one of 26,000 cubic feet at 7~ lbs. pressure, one of 50,000 oubiCI feet 
at ~~ lbl. preesme. one of 30,000 oubicl feet at 10 lba. pressure, and 
one of 4;0,000 cubic feet at 18 lbs, pressure. 

· The iron loUDdri.es cover an area of about 200,000 square feet 
ana· ·comprise .pipe foundries, aleeper foundries, and a foUDdry for 
pneral and · sp!!Cial castings,. the latter being ap!!Cially equipped 
to deal .:with heavy oaatinga. A large wall-equipped machine shop 
disposes of: the works' repairs and !DBChinea the larger or more intri
cate 'outings_ .n>e bulk of the castings are, however, machined 
m • ·special shop attached to the. foUDdry. The outtum of iron 
caatings .. during the peri11d ~ review was aa follows :-

Tau. 
1829. .•.. • 41,117 
1880 . .. 48,701 
1881 •·" • 81,888 
1831 . -ii 0,808 
1838· •; .. .. '.•~: 41,138 

The. ooke used is made at Kulti iil four batteries, each of M ovens. 
Three _, ot M:essn~;- Simoo: Carves :tegenerative type and one waste 
heat The_ output of ooke for •the !sat five years has been N follows:-

Tau. 
i829 • 184.&It 
1880 • " lt2,tltll 
1881 ' 18,021. 
1881 82,965 . 
1938 ... 8CI,M7 

Tar and sulphate of ammonia are recovered from the waste gases, 
the neoess.,y, aulphuricl. acid being made also at the Company's works 
at Kultj. 

The ·Company's cos.l supply is obtained from their own oollieriea, 
Ramnagv, m ;the Ranigs.nj ooalfield, and Noonoclili. and Jeetpur 
collieries in the· Jharis coolfield. Both collieries are fully equipped 
imd caps.ble 11f supplyjDg 40,000 tons of excellant coking coal monthly 
,.., ironwork!'- All -1 i' meo)&flioally acreened and aiaed. . 

It 
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The following - the avutage &lllllyaea aa certified.· by the Indian 
Coal Grading Board :-

Noonaclih• Noonodih· Bamuapr·' 
~ - Jitpur Jitpur (Rai!IIIAg&r , 

17-. lB-.· -~- . 
' -J-

c 

Per-... ,. Per- ' Par-. Par am. 
i 

lloistun . . . • 2•10 1·80 1•62 1-20 . -
.Aih . . • . . 11-80 U-110' lM'l lHI· 

Volaiilel . . . . ll8-DO •·80 llllol13 28·80 
' . ,·_ 

ll'bed Oarllon 80-20 ·i 81-60 80•157 . • • 111·30 ·I' ' 
'Calorila 'I'.W ?.208 7,ll82 . .. 

·'1,411 . . . . 
·- .. 

· The Company has also large reserves of Coal in other areas 
adjaoent to the works, not yet developed; largely ouking coals. 

Noonodih.Jeetp~ oollieriea - served by the Bengal Nagpur 
:railwar, and Ramnagar by the Eaat Indian :railway and the Bengol 
Nagpur :railway. 

The limestone used· as a :flu is raw, and Is obtained from the 
Bisra Lime Company and also from oon'.raotors at Paragha.t and 
Bamdnar on the Benga1 Nagpnr :railway. The average analysis 
of the Bton8 is aa follows :- · 

Par com. 
Calalmn car'boll&te • • • • • • 86·80 
Billaa• • . • • • • ll-'10 
Jrenfo. odde. and al1IIIIIDa • • • 11-80 
llognFm carbonate . ll-26 

The site of the Barakar ironworks was originally chosen on 
acoount of the -pro.zimi.ty of both ·coal and ore deposits. The. ont
o.rop of Ironstone Shales. between the. coal-bearing Barakar and 
Raniganj aeries, stretohes east and west from the works, and for 
:~Dany yeara· the clay-ironstone nodules from this fimliation co
titnted the only Bllpply of ore used in the blast furnaces. The use 
of ore from this SO'oml8 ·has been abandooad for some yeats iit favour 
of the richer ore from the company& depositi in the Kolhan Estate, 
Singhbhnm; The principal deposita ate lmOWil as l'aDaira.. Bnrn. 
on wbinb. the Pamdra quarries - opened up1 and Buda. Buru, on 
.'Wlrloh the Macilellan quarries - being worked. These ate situated 
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tespeotively twelV!I 'and eight miles south-east of the Manharpur 
:•tation of the Bengal Nagpur railway. The total qwmtity of -ore 
i:b.. l'ansira Buru has. l!een estimated at 10 l!lillion tons, whilst that 
iii the Bnda Bnril -~ is tremendous and has been roughly estimated 
at over 150 million tons. The ore is generally a Jrlgh-grade luematite 
with an ~verage &D&lysia of :'-"'" . 

p..,-. 
•Jnin - ' • . "' • • • -Silioa . • l-10 
Lime . • ,, • 0·1G 
AlumiD& •.. •· .., 1-IIG 
Magnsaia . • IHB 
Maoga ..... ci:do!e ()o0(5 

·BuJphur '.0 0·001 
PhalqlhOras • _.:- . • IHXI 

j 2-foot-6-inoh rallway line has been oonstrneted by the Bengal 
Iron Company from·- MauhaTpur· to :L>ansira, with a branch through 
the· Ankna valley to- the. -foot of Bnda Burn, An aerial ropeway, · 
with a oapaoity of 40 .t~;~ns hourly, transport& the ore from the top 
of :L>ansira · Buru {hill). 1;0 .. a bin .at the foot, from wbich it is automati
cally loaded into, the railway wagons. J,.. gravity incline, with a 
oapaoity ,of 60 tons; hourly,. transport.s the Ol8 likewiee from a apur 
of Buda Burn to the railway at the foot. The following table lhowa 
the quantity of Ol8 ~ during the period UDder review:-

--· Tom. 
19211 ..... • 879,9GG 
1930 • • SBO,OM 
1931 • 177,810 
198a .. .• • • • 13.738 
11138 • • • • • Nil. 

The .. verage immber -of pamons employed daily at the Kulti 
·worka was •as• iollowa.:;;.,.. 

1919 . • • 7,!M 

1930 • &,94-7 

1931 • • 4,UG 

1938 • 1,178 

11183· • • ll,ll61 

~' 
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Iftdiata lrtm 4flll ·8tMl, -ComfiMig, IAmiteiL~~ -
The Indian Jroli. and Steel Co;, l:.ta:.,·W&s Boated. under the mana

sing &geDCy of Mesars. Bum& Company with a capital of Ra. 3,00,00,000 
(since redncecl to B-. 1,50100,000) on the.llth Maroh. 1918, for the 
~- ·of. :manufaoturing pig-iroD, by-prodllllt. coke; coal tar pzo
duota; lllllphate of ammonia, and lllllphvrio acid; ·The Company · 
pOBBesses ita. oWll. lro!l-ole; .. coal and limeston!l mines, within ea&y 
reach of the works, which are situated. •m the. for~ made by 
~e Bengal N~ p.d the East• IDdi!Pl railway oolil~ at their 
junctiO!l -at A.eansol,. 132. miles J)Ol'th,,. of .calcutta. 

The worn etmslsf; •of twQ. BOO" ton, mechanieally ·ehargecl modern 
:fomacea. The. tunnel ilyBtem ill· employed tor the. handling of raw 

. . . Xllaterial to the fum&C8, , and. ''75-ton capacity 
Btut famaCII plant,. ·ladlea are_, 1!8lld Jor .oonveyi!lg the .:hot metel 

to twtl. double-etranil pig machines ~ to. ~. ll&lld-oaet pig bed. All 
pig-iron 'ill bandied by -~ . -
. The blowing plant iDsta1led OOIIBiste ;of two .(l·. A. P&ri!ODS' high· 

pressure full-.reaction typ!l1 steam>tilrbo-blowere, ·eaoh with IPl econo
mical output of 4.0,000 oubio feet offree-air per minute.at a pressure 
of U- lbr., a a maximum 'OUtput 'Of ;S6,000·oubio·- W -of free air 
per minute at a ·pressure of -23-5 lbe; Two JaTge .l>arscma' turbo
blowere have also been added, each :with an• output :of ·50,000 oubio 
feet of air at 18 lbe; pressur&, a mMimum .rating of '60,000 oubio 
feet at 23 lbe; and oapabkl of blowing 4a,OOO oubio f!let ~t a maximUill 

of 30 lba. . . pressure .. · . . . . 
.Six blaet fumace. gas-fired B&bcook and Wilcox boilere, eacli. 

having 4,510 eq~ feet ·of heating 11111'faotl, and OODBtrocted for a 
workiDg pressure of 200 lba. per square inch,. and .l)apable of an 
evaporation of 75,000 lbs. of water per holll'; serve· the blowing plant~ 

The coke oven and by-produ.ot plant oonaiatl$ of two batterieS, 
eaoh of eighty Simon-Carves, h.c>Nontal-ilue,. waate-heat · ovens 

capable of produoiDg 1,000 toDB of coke per · 
~ ,: and .,_ day. A battery of forty Simon-Carves, 

underjet ovens, capable of produciDg 4110 tons 
of coke per day, hae also just been put into operation. The coal
oharging Oars and the combined leveller and ooke .r&ms employed . 
are eleotrieally driven. The coke ia discharged on to inclined ooke 

'iDftll'llllltloa ~ famlahea "r K-. Tile l!l4lll1> fr9ll • Steel ~; x,;.mw, · - · · - ·-
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oars whioh are hacled by eleotrio looomotivee to central quenohiDg 
stations. When quenohed, the coke is discharged ou to an inclined 
coke bllllllh-.and fed by meaDS· of • belt conveyor over a acreeuiDg 
plant and discharged ·direct into the blaat furnaoe bllllkers. 

The direot recovery system is !llllpioyed for the recovery of by
products, and a sclphurie acid plant oapable •of producing' 18 tons 
of 80 per oent. aoid per day from natural sulphur has been instslled. 

Two 3,000 kw. turbo alternator sets, witli. the WestinghoUSI 
Ratesu high-pressure type of turbinej driving. the Westinghouse 

alternating oummt type of generator, are in 8/lclrlc power plant. 
operation and. an auxiliary 150 kw. direct 

OlllT8nt lighting aef; has also been installed to. provide for work& 
and bungalow lighting, should the l&rge sets not be running. The 
necessary steam for driving the turbines is obtained from a battery 
of ten Babcock and Wilcox patent water tube boilers arranged for 
firing with waste heat from the coke ovens and with surplus gas. 
Each boiler has a heating aurfaoe· of 5,MG square feet and is oou
strJlcted for a working presBllre of 200 Ibs. per square incl\. 

The necmary ciroulating water fol the turbo-blowers, turbo
alternator, blast fornace plant and the workll· is· obtained from a 

w lor ~ l&rge reservoir on the works area containing 
• npp • approximately 300,000,000 gallons of water ; 

the :make,up water for th~ reservoir is pumped from the Damodar 
river ·at a distance « 2l miles from the workll by two electric pumpe. 
each capable of pumping 60,000 gallons• ,per hour. 

The whole of the above-mentioned plant is in full operation and 
a ready market is being found for all the oompnny's products. 

The company's ore mines are Situated at Gua in the Kolhan 
Government Estate; Binghbhum. The Bongal Nagpur :railway have 

a branch line• terminating •at Gua which is fully 
oapable ·of taking all the· ore from th- mines. 

The mines are now folly developed, and are oapable of an output 
.of . over 60,000 tons per .$0Dtll. 

A. ropeway having a oapacity of. 120 ·tons per hour has now been· 
in use some years, and is giving every satisfaction. Feeding into 
the bllllker at the top of the ropeway are two sel-actiog inclines, 
op.e being. on the endless . topa principle. The ordinary two·tnD 
mine tubs are olippe<J,· to the. rope at intervals, the descending loada 
drawing the smpty tubs up. The spaed is controlled by brakes.-



An output of 800 tons daily is ·obtained -from this inoliDe. The 
lleOOlld ino1ine is operated by eight-ton skips. On this incline tlui 
gradienm are very severe, and- tlui brakedrunuf are controlled by 
eight double-post '!nkee. The output from this .inoliDe will event-
1111ily be 1,000 tons daily. A th!rci moline is in use. The output 
from here will be from 600-800 tons daily. 

At the bottom of the ropeway the 'lluoketa are Blilptieci into a 
2,000-ton capacity bunker. The ·hopper-wagons supplied by the 
railway are loaded ctireot from this bunker •t the rate of 10 tons per 
minute. 

An endleea rope aelf-aoting incline, It milea long, bringing ore 
from the minee 2,800 W above --level down to the railway at 
1,480 feet wae started in February, 1929, The tuba from this incline 
are emptied into a iml8her by me&Dil of a power•driven tippler, tlui 
tuba being retumed to the inoliDe bfc means of an automatic 
traverser. The ore ill reduced to 2-ineh cube size and then emptied 
direct into the hopper wagona. The output from this .incline is 
800 tona daily. • 

In the JhiliDg Burn area a light railway brings ore mined from 
the reef at the. lower level, the tuba being emptied ctireot intO the 
11'BgODB. There is also an incliDe operating With skips bringing ore 
from the top of the hill, The ore is bro_ught by meana of -a light • 
railway from the quarries to the bunker at the top of .the incline. 
It is then loaded into a skip, which on arrival at the bottom of the 
incliDe is emptied into a oruaher. where the ore is reduced to 21-inoh 
cube. The output from this area is expeoted to be 1,000 tons daily. 

The power plant OODSista of a 625 kw., c, A. Parson's turbine. 
This drivea the various compreeaors and pumps .on the mines• A 
naw- power-house is at present being built. Nearly all drilling on 
the •minea is done by jack-hammers, driven by means of three eleotri
cally driven vompreaaou. 

A 1arge labour force haa been induced to live on the mines, 
where· llllitable aooommodation haa been provided. The drinking 
water lor the labour, and the feed-water for the locomotives. on 
the ropeway section is npplied by meana of a 7 ,000-gallon per 'hour 
turbo-pump,. pumping up from· springs in the valley 1,000 feet below. 
Another spring. on the other _side of the hiD supplies water to ihe 
village• · ·- -
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The works oJ the . Tata Iron and Steel Co., Ltd., are situated 
at Jamahedpur., two :mike. from Ts.tanagar station on the Beugal 
Nagpur railway, . 155 .• miles west o( Calcutta. Originally two 
blast fumaoes with a daily capacity of 260 tons of pig-iron each, 
were installed, but these have been added to and reooDStruoted, 
so that =w there are 1ive, of which the two largest are capable 
of producing 1,200 and 900 tons of pig daily, two of 750 tons and 
one of 250 tons, a total poesible annual output of about a million 
tons of pig. The• largest blowing eDgines have a capacity of 120,000 
oubi~ feet• ·of' air. pel: nrinute. About three-quarters of the iron 
prodiloed by Tata'su used in the manufactme of steel, beiDg hauled 
in & molten state ·in 60-toil ladles, by locomotives, to the open
hearth and Do.pleZ steel•m•king plants. 

The powel'-hOIJSeB produce 37,500 kilowatts, and prov.ide not 
only for the plant itself but. for the publio utility servicee of the 
towJi 88 wall and for other factoriee, such as the Tinplate Company 
and the Indian Cable Company. The boilers are fired by wasta 
gasee from the blast ·inmaeea.. The ·coking plant consists of 180 
Coppee ovene in 'four ' batteriee (the earliest, and now partly dis
mantled), 150 Wilputte ovens in three •batteries, and liO Koppers 
ovens in one battery; Tar; ammonia and fuel gas are recovered 
from the Koppers and Wilputte plants, the ammonia being con
verted into sulphate . by meane of sulphuric acid made in the works 
·from imported eulphur. The coke ovene are filled, levelled and 
dischazged by eleetrically-driven rams, and the hot coke is clili
charged •into eleotrically-drivell oars which pass under sprays of 
water to quench it. It is then mechanically charged from bine 
into the blaet futnacea, with ore and limeetone, the futnaoee being 
fitted with revolving distributors. 

The air for the blast furnaces is heated in luge brickwork litoves 
which are heated by .'b11l'lling the wasta gaaee that leave the top 
of the fnmaoes 

The open-hearth plant consists of three 75-ton and four 60-ton 
fnmaces with a combined capacity of 1,000 tons· of steel daily, 
and the DupleX: plant is three 200-ton basic-lined tilting futnaoee, 
fed 1rom ·three 25-toD. acid-lined :Besemer converters, capable of 
producing jointly 2,000 tons of steel daily. · 
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In the · open-hearth process the oharge Cl«>~ of. about equal 
parta of molten pig-irou, which is stored in a 400-ton mixer, and 
steel scrap from the rolling mills. The .open-hearth fomacea are 
heated by producer-gas, and lime and iron-ore ate added to remove 
impuritiee and to bring the steel to the compoeition :required. It 
is then cast into 6-ton iugots. 

In the Duplex proceae molten pig is charged from a 1,000-ton 
mixer into the lheaemar converters, 24. toDB at ·a time, in which 
air is blown through it to remove part of the impuritiee.. It i.a 
then transferred to the tilting furnaces until about 130 tons i.a 
illCUm.ulated, undergoiDg farther purification ~ adjUBtment to the 
zequired composition. Thie charge is then poured into .a 130-ton 
ladle and cast into 5-ton iugote. After. •the iugote have .eolidified 
the moulda ate removed and the iugcte ate stored in gas-heated 
eoaking pite whare they •ate brought to •• nnifmm temperatme for 
rolli:og. . -

The. Dnplex prooeaa does not CODBUm8 the aorap which is left 
over from the rolli:og o.f iugots made by it, whereas the open.hearth 
takes more .scrap than reeulte .from the rolling of ite own ingote. 
The. rombination of the ~ Jll&kea, the> Tata works almoet self-contained. . .. . . 

. The. rolling Dill!. plant coDBi.ate of a .40-inch blooming mill in 
which 3- and 5-ton iugote are reduoed to blooms and slab& of. vary
ing dimensions ; 24-inch and 18-inch oontinuous mills in which the 
blooms from the blooming. mill ate rolled down into billete, bars, 
sleeper-plates and ftate ; a 35-inoh roughing mill taking large blooms 
for hea~ structnral eectious ;. a 28-inoh mill for rails, sections, 
beams, channels and angles ; a 12-inch m!lrohant mill for rouude, 
aquaree, ftate, a.nglee, tees and c-bannele ; a 96-inoh plate mill for 
rolling plates up to 7 feet wide and from 1 inch to 11 inches thick, 
and a jlr(lup of· sheet mille with annealing furnaces, pickling and 
galvanising equipment, With an annual production of 110,000 tons 
o1 galvaniaed allll black aheete. All the above are electrically driven 
and the original steam•driven mille have been largely replaced 
by electrically-driven .~nee, The preaaed.steel eleeper plant . caD 

tum out. 20,000 tallll of steel· sleepers aunually. The··~ 
capacity of all: the Tate mille is about 700,000 tons of steel 
annually; 
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The- Tata Iron .& Steel Company poseesl!88 Doh iron-ore deposita 
in the· Kolhan Government Estate of the Singhbhum district, Bihar 

. . ·.... · . and Orissa, alfd in Keonjhar State, but prior •.!.J"sl'!:. •1 ~.,..,. .to 1926 (when Noamundi iron mine. in the 
Kb!Qii was opened) practically· the whole of 

the supplies of iron-ore .came. from their deposita in Mayurbhanj 
State, which are nearest . to the site of the worb and to which the 
Bengal Nagpur. Railway Company •has built a branoh line about li6 
miles in le~h, 

The occurrenoe of valuable iron-ora deposita in Mayurbhanj 
was :lint noticed by P. N. Boll!!, who mentioned the following occur
rences:-

(11) Bamangbatti sub-division :-
(1) Gilrnmabi•ani ·Hill, over an ares of 8 square miles. 
(ll) Near Bandgaon: in &l"&llda-pir. 
(S) Sulaipa1f.Badampahsr. range from Kondade.ra to Jai· 

dbaDposi. a distance of some Ill miles. 
· (b) Panohpir sub•division :...,. 

At severai pieces from Kamdabedi and Kantilma to 
Thakurmlllllia, a distance of 25 miles. 

(o) Mayurbhanj proper :- · 

Simii.pahar rat~p, and the submontane traot to the east 
(Gnrgu.ria, Kendua and Baldi&). 

Subsequently, on the possibility of these ores being suitable fer 
the proposed iron and steel worb, they were re-ezamined by Meeam. 
0. P. Perin and G. M.. Weld, who arranged ·for detailed prospecti!lg 
operatiolli after eecnring prospectiDg rights from the Maharajah. 
A subsequent examination ··of the ground by Mr. W. Selkirk having 
damonstratsd the .·~ · of snllicient ore to warrant operations 
on a Ierge sc&l~,. a lease 11:as granted to the company over 12 square 
miles. 

Piolipecti!lg operations determined the existence of over a dozen 
considerable deposits of high-grade ore in the more acoesaible parte 
of the State (see fig. 10)•. Of thea$ deposita three, namely,. Guru· 
mahisani, Okampad (Snlaipat), and Badampahar, so fir overshadow 
the others that reference will be made in detail to them. alone. The 
ores - of the same type as those of SiDghbhum and Orissa deeoribed 
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by M:t. R. Cecil .Jo-'1>' The c(•hamlatm ·bDiooia' mantioned by 
M:t. Jones is rare m. the MayurbllBu:j 'lleposit&, •out the other types 
are all present; including the sllBly laminatsd ore and the powdery 
• micaceous luamatite.' Deposits of these· two types have been 
exposed iA nn. m the workings· at GutumaDiaaDi. Bm&ll deposita 
ol magnetite are found a1t Billai.pat and Badampahar. 

'' '' 

Purunapanl 
&urllalnal'a 
DUm!Arla· 
Kumd.abarl 
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. ,The Gu:rumahisani hill-mass, with its three prominent peaks, the 
highest rising to an elevation of 3,000 feet above sea level, and its 

Hl Oarumahlllll!. numerous ~ and spurs, forms a con&picm-
ous feature m the topography of the northern 

;part of the Stats. The large quantity of iron•ore found at this place 
and• its aoceasible position combined to make it the first point of 
attaek. In 1914-111 a careful estimate of the eontsnts of the Mayur
_bhanj deposits was made by Mr. E. Curnow, and Gummahiaani was 
proved to contain 9,800,000 tons of ore. Since that data about 
'l'·milliOD:. 'tODS have been extraetecl, but new diseoverieii of rich 11.oat 
deposits, and also deposits of ore in situ previously oonoealed by 
lloat ·ore; hava·iocreased the estimated :reaervea. "The quantity of ore 
still :remaining· ;at- Gummahieani probably amounts to about six 
·million tons. 

Up-to.the end of 1928, the whole of the ore won at Gummahisani 
was float .. ore. The first 'deposits in silu to be worked were -reached 
only in the early part of 1929. On the noTth Bide the lower slopes of 
the hill have now been worked out and praotioally no ore remaine 
below 'a hejght l)f about 400 feet above the plain level, but sout:b. 
of the main peak -the. ore ie etill unworked down to the foot of the 
hilL 
. The average · iron content of the ore despatcihed from. .GUroma

hisani at • the. present time ie about 68 per cent. 
The· ,·following; analyses of samples taken in the . colll88 'of the 

sever&! . ·81'&Jl!inations to which the depcsits have .been subjected 
- ·Qf intsrest·:.-. 

-- .... -- . Phoophorua. llalphur. BilloL 
_, • -- -· 

; .. 

·Per....S. Per ...... Reo--. Per ....a. 

•:otOievea ..... pleo both 81-116 G-186 ... 4-Q8 
.~. . '·,uul"hat·! .. ore. 

Av~o 'of •10 oampleo of 61-46 0·048 0•036 ·a-u 
'!oat•·~· 

:&vera£! Of 'ten oampl01 of 64-33 0-o'/6 0'011 '1-84 
,•;·~. ·~ I 

'some of these samples were put through a complete analysis 
wherel;l~ '\VeTil proved the absence of titanium, chromium, .zinc, 
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niokel, cobalt (except in one ease where D-090 per cent, iwa8 found), 
copper, lead and barium, and the preaenoe of arsenic. in trsoee only 
(in one ClBB6 up to 0·008 per cent.). · . · 

The Sulaipat (or Okampad) ore .deposit ia situated julit west of 
the Khorkai river, where the latter breaks through the Sulaipat-

s 111 Badampahar rang11. Olaimpad ia a ooDS• 
(Z) a pot. piououa peak, only slightly lower than the 

Sulaipat peak (2,035 feet elevation) whioh lies one mile to the south· 
west of the former. Gurnmabil!l!.!!i lies 12 mi1ea to the north-north· 
6BIIIi; Sulaipat ore ia very ricb. . and ia used both for open hearth 
and blast furnaoe consumption., 

The avurage analyaia of the ore for 1933-M WB8 ~ follows·:~ 

Per-"· 
:rre· •. • 8'Ji~ 

llA .. ,;,; HI 
mo. • ' . " l-71' 
p •. • . , • . . 11-0!9;. 

An. extension of the Gurnmahifi!Uli 'r&ilway WBB completed in 
1922, to Badampabar and a 24-inoh .gauge tram-line four miles long 
l1BB been built; from the Sulaipat 1llina to a loading aiding on this 
elttenaion.. 
~ main ore-body ocoum on the top of the hill, exhibiting at 

one· pOint a BCBrp 'some 200 feet high aod covering a superfioja1 araB 
·of aboUt 66,400 square feet in plan. A small outlier lies to ,the west 
of this, Blld th- two ore-bodies were .estimated by Mr. Curnow in 
1915 to oontain some 1,141,000 tQns of ore. The • :Boat ' at. Sulaipat 
ia very rit!h and was estimatA!U. at 936,000 tons, making. a. total of 
2,077,000 tons for this deposit. The total despatches- up to Slat 
l>eeember,. 1933, amOIUlted to 1,421,197 tons. 

The rsmovr.l of :Boat ore has .revsaled certain ·bands ;of me ill 
ritu that were ·not visiblil at the 1111l'faoe. These have·· n~ yet -been 
investigated in. detail, but the. total amount of ore 11vailabla is conse-
quently somewhat larger than estimated' in 1915. · 

The intimate BBBOoiates (If' the ore. are ban!led hiB:rftlltifM•quartzite, 
and a ·very :fine•grained blaekiih quartzite superfioinlly reeembling 
mat. .grade· ore. - The surrounding. low-lying'".area .. ia. oooupied· by 
granite and both· the rooks- of the bW .and the gr&uite are !lllt by a 
network. of, dolerite, dykes• ' 



LXX.] .Mineral ProiltuJtionoj Iflllill, 1929-83: 11'1111. 139 

The l&n of the• three .. major deposita oooupies the Badempehar 
Hill ~2,706 feet. elevation) m the . Sulaipat-Badempaha.r range, 8l 

· miles south-west from the Sulaipat ore-body. 
(i) BadaJnplhar. Most .Of the workings up to the present have 

been lb. the :float ... cire, wbich is, however, not so continuous here as 
at Guruma.hisr.ni; The· source of the '.float ' is a series of small 
ore-bodies ··.oappiilg the crests of the main bill and tJle apura. The 
abeeq .of liOntinuity ·in these deposita is probably mainly due to 
faulting, .but $here are severalquite distinot types of ore at Badem
paha.r and the. relaticmsbipa · .<!f· the various ore-bodies are not yet 
worked .·out. ·The tota.l·amount• of .ore at Badempehar was estimated 
by .Mr. ~mow at 1!;800,000 toD8 in 1916, and reoently further 
m-lrodies .have been dDlcovered. · 
. A peouliar yellO\\' ore.. Very: light in weight and so poor 

{n appearance ·that for a long time it was ignored without analysis, 
yielded ·results: ·in oertain cases RB high as the following, and is now 
being ~egularly rail,ed :~ 

l'JrOOIIt. 
BI01 .. .... 

' Oo71 
.&laOi .• HJ 
lie . ' -... . 88·60 
Join . "I~• ;,• . .. -p ., .. G-061 
s ·• 0·18 
!rio. •· . 11il 
ComblaoilH.o . 

HO 

The yellow oolour u ·a~tly dull to .thll preaenoe of limODite 
. but this ore m ;genllr&l appears to be derived from the replaoemot 
of cloieri.t; . and the replacement _is not always oompleto. One of 
thll tramway· on~ has exposed an altered dolerite rook in wbich 
the pementege Qt iron. :Varies .from 26 to 37 per oot., and poeaibly 
it may prove to pass laterally •into material llllffioiently enriched 
to be worlted aa .ore. 

On& .of thi!: .deposita at Badampaha.r is ~~~~~g~~etite. This is a 
81111111 isolated solid .ore-body and is in the neig)lbourhood of a 
peridotite dyke, wi;t;b. wbich it may be genetioally conneoted. The 
bulk of. the .ore;-. however, is luiematite of simiia.r type to that of 
Guruma.hisr.ni but not so rich. 

- ·Most of the Badempeha.r ore ia more porous than either Guru· 
mabisalli iir' ;8uJaipet 11Dd is bighly regarded on that aooonnt in spite 
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of ita lower iron oontent. The ·0!6 118· daapatohod averages about 
56 per cent. to 1i8 per oen1i. Jl'e,, the ·average analysis for 1933-M 
being as follows :""""' · 

P .. -. 
l"e· • ·~· 

r., 118-81 
810. • •. .1 • 
AI101 • •. • ···~ •'· ... 

Noam.mdi iron mine ill in the X.oihan Government Estate fu the 
Singhbhnm distriot. The ore Ocolllll' in thiok bedded. deposita of 

luamatite averaging well over 60 per oent. of 
lroa•om Of ille iron. If.. aelaotod material' were needed there Kolban, N...,.IIIIL · . . · · · 

would be no dillioul.ty in maintaining . de
spatches averaging over 67; per cent. of iron. The ore is found on two 
main parallel :ridges :rieing to a maximum height of abont 1,000 feet 
above the :r&ilway levet It .has a variable westerly dip, und is 
widely exposed on the dip slopes1, The ore at the surface is either 
hard and lii88Biva or. JamiDated,, but .in the latter case it may be 
eoft and Bhaly in ·appearan.oe.o It is often lateritisod to consider
able depths. Below 100 feet in depth it appears to be largely 
powdery ore (' mioaoaoua• luamatite ' or •'·' blue dust •j, but in places 
it passes into powdery ore at quite shallow depths. · 

The mine is oonneoted with the Bengal Nagpur Railway Com
pany's Raj-Kbaraa,~-Gua extension by a broad gauge sidiug from 
Noam.undi st;ation. Daapatches oommeneod in 1926; and the bulk 
of the ore despatohed up to date ill of the softer laminated type, 
averaging about 62•5 per oenb. iron content, with about 4 per oent. 
silioa and S per oent. alumina. 

The following table ll1llllliia:risea the tOI1118(1eil daapatohod from 
all four mines during the period under :review :~ 

Y-. 
g......,.. 

Sulaipat. Badam· NoamunciL :rita!, -. ,..._. 
.TOn& TODI. TODL TODL 'loD& 

19211 . . . 88l,"m1 . 124,893 168,088 448,981 · lr194,61J 
1930 . . 3(4,818 146,178 !23,~ 4.33,300 OJ,I46,1Z8 
1931 . . <122,181 . 137,92<1 159,834 482,3<11 1,101,961 
19311 . . 339,018 '· 141,407 1181,711 878,307 I,IZO,«I 
1933 . . 372,289 180,773 1187,1170 497,351 l,Z9110a& . 
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M_,, Bilnl IIJIIi Ot11NJH!14!1.t 
Messrs; Bird and Company commenced exporting iron-ore from 

the Keonjha'r ,State in the year 1927, The whole of the iron-ore 
output at present is being •old to steel works in Indis for use in 
blast furDacee. The iron•ore is quarried in the, Bagia Bum ridge, 
north-wen of" Bara.bil village.. The ridge runs parallel to lhe 
Bam Jamda-Barabil branch line of lhe Bengal Nagpur railway. 
The. wor~ Jie entirely within the lteonjhar State. The ore 
is hmmatite and contains 118 to 60 per , cent. iron, with practically 
no manganese. The iron-ore, being ,mined is partly solid-bedded 
ore and partly the ft~t ore aurroundillg the outcrops and d'!Jived 
from the former. 

The third grade JI)IUigiUl8ll8 ore ilauaUy referred to by Meeere. 
Bird and Company as ~ manganiferous iron ore ', and obtained 
during the manganese mining and dresaiog operations in the same 
area, is also sold to steel :works iol! blast furnace additions to give 
the required Dlall,"'mese content to the pig-iron. The ore runs 
between 30 and. 35 per cent. manganese and about 20 per oent. 
iron, the letter being present in the form of limonite. 

The output during lhe lest :five y~ . has been as follows :-

1929 • 
1930 • 
1931 • 
1932 • 
1~. 

• 
187,733 
23,644 

111,658 
188,144 
1110,937 

Mauganiferoul iroJl..cn. 

8,198 
• 6,842 

20 
7,084 

10.0.26 

TOll& 

(inoludeo 88 Sillghbhum) • • 
!n11K n) 
( " 20 n ) 
(.,19 ") 
( .a ) 

A vvy small tml0111lt ·of manganiferous iron-ore, as indiosted 
above, was obtained from a. number of detached plots within two 
or three miles of Bara. Jamds etetion in Singhbhum. 

This· most important iron•ore area in India, now being developed 
by the above-mentioned companies, is aitoated eome 150 to 200 

............ or lllngh- miles to the west of Calcutta in the province 
•bum, K-Jbu and of Bihar and Orissa and contains extremely 
Donal. large and rich deposits of iron-ore. They 
occur in the Kolhan Government Eetete in the Singhbhum district, 
and in the. feudatory etetes of Keonjhar, Bonai, and Mayurbhanj, 

• Jafonaatloll Da11.J fumilhod bJ-. llhd llllll Cmapau,j-. 
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Th~ deposits in the areas examined are remarkable ·for, the· .enorm0118 
quantities of extremely rich ore they conw.i~ f4I.Cl Will undoubtedly 
prove to be amongst the largest and riches!;. in ~e ;worlci. • 

·The iron•ore· usually occurs at or near the" tops .of 'hilla ·or ranges 
, of bill,., but near J amda in the south ···of> the Singhbhum mstrict 
ancU1i parts of the Keonjhar State it iB often found'' at 'f(er"f low 
levels, and in some cases actually in the' plain$ •themselves, · The 
Jll08t important of these ra~ of hilhl ii th!l ·one· that Btarte· near 
Kompilai in the Bonai State, and contm~ to '•the N •. N. E. 
to a point above three milee south-weet Of .Gua, idlistanoi· of ~bout 
thirty milee. Running more or lesa parallel .to ;this • rallge', and 
poes1l>ly faulted from it, are other smaller T&nges- whioh. oontain 
good iron-ore. The main range rises tl0lll8 1,600· ·feet lloboVe· 1ihe 
p1sin, and iron-ore averaging over 60 per cent. •of izon occm:ril ·for 
practically the whole length of the thirty mil~ · .A fe,r amaJL breaks 
CIOOur; where the rock has not been replaoedi' ·~·• "Where folding has 
occurred, but these are negligible comparedt •With: the total length. 
The rooks forming this range dip at about 70~' in a direction between 
north-west and west. · · · · · 

To the east and weet of these ranges0 &gaili:, ai:e more •D:reguiar 
patohes . of ore oooupying the tops of hills, Large quantities of 
:B.oat and breooiated ore usually occur with j;he. ote-beidiea; 

Praotioally the whole of the Qre is hamiatite, lind u far u. ill 
•.known M quantity Of magnetite IIC01lrB iu; the eire-bodies. Small 

llctahedial orystala CJCC1D! iJr the. ore ·occasion• 
aa='J':-. ..,. ally; ~· are magnetite. but they appear to 

be mainly m.artiteo~ 88' •the! rock geDerally 
has . . DQ appreciable eJfect QD 1ihe · magnetio- needle. • ,Small 
ootsbedral crystels,. some of which JUe· magnetite• .. and IIOIIl6 •of ·which·, 
appeat to ~ ~te, ~ also_ in the· bandedilumnatite-qilattzite. 

. The htamatite 18 rather VJmable m oharaoter •and ~ ·~ Diay 
be gmUlleiJ. 11 follows :- · · · 

, (l) Massive hmmatite. 
(2} Lminated luematite. 
(~) Mioaooous hmmatite. 
(4) :Lateritic hmmatite . 
. (lj). Hmmatite breooia. 
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• ~ ~lhaD·:•b&amatiter~ uually :appear '(io contain about M per 
~-.Of J:tC!J1j. illrith phosphorus 1!1111gmg from .o-os to 0·08, or in some 
01111•' to 1111 higb. as o, lli per cent. The sulphur content is uually · 
·beloW 0·03 -per q~nt• Titanium in vury small ,.quantities is also said 
to, be• found _cio~onally. in the ore. Samples from the better parts 
of. the ~~~tam 1111 much u 68 or -69 per cent; iio11. 
. . TMlmam pointi! ilf nmnerous anaiyses of these ·Ore& ue the· high 
q ;Oold:ent, . tbJc low •percentage of solphur and titanium, .. and the 
variability· ·Di~: ,the; phosphorus c.ontent. Manganese in anY quantity 
;a~ema to acota: ~y in the lateritic variety of the ore;, · 

_. •The·imajor ~- of-~- iron·<ire seems to be fairly evenly. divided 
~ the Singhbhum. l!istriut, the Keonjhar State- and the Bonai_ 

, _ -_Btete. The minimmn quantitieel. estimat;!!d up 
Dtlti1liailim all• to the nMAAnt for ore av-'""" not ,_less. than 

qaaQIIIf of ""'' .---- -..,...., 
6.1), ~per _llent. of iron are-

lliqhi>lmm ~- ,, 
Xeo!QIIar Stat.,,,,, • 
llcmai a- ., ... 
'Ma;yurblumj ~t. 

• . 
TOIII. 

l,Gi7.000,000 
8811.000,000 ' 
M8.000.000 
18,000,000 

Taw. ll,70l.OOO.OOO. 

Th& pmapeot.iDg work and mining operaticma oa.rried out by the 
. -~- oompanie& indioate thet the eolid hlanultite often- -gives• 
place to an 1Jli.oOD8olidated -~- powdery' 'variety at ·yfu:yiDg-. 
'dspths of froi!I' 80 tQ 100 feet below the llllliace • 

. The rooks of tb Singhbhum iron-ore are& ere shown by Maclaren•. 
-ih: ''hiS acco1iiit· ,_qf 'The Auriferoue Oocurrenoee of Chota Nagpur, 

__ . • ~ ', aa Dharwars. The metamci!plliam· is,. 
-aeo~ozr. :.i)lowever, very muoh Ieee than one apeotll tQ· 

W in Dllarwa1:. ~-and Ml:. H. C. Jones ·~ undoubted pmof 
I)8U Jaganathput1 south of Ohaibaeea, that the Iron-ore series 
-~--- unconfo'rmably _on upturned schiate .and quartzitee of a .. typical 
iDharwar .faoie$i . ' 

'_ , ·The· lOwer beds ,,!If this yoqer group in South -Binghbhmn eon
-~ Of 'Bal1dstciixes> ·Jimest.onet~ and shales, of typical sedimentary 
•spcct. ~nd lllil!;ost lJJIIIletamorph?Bed, and' 'WM6 in -the early' -~ 
~ •:t;h!i Jron-br"' ~, survey con&ldered to be of post-1lhuwar age. 
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Dr. Dmm, however, has traced these almoet unalteze4 l"'diment.e intO 
North Binghbhum. and has stated that they f;ake on 11. •gradually 
inoreaaiDg :metam.orphio oharaotar both along the strike .00: ac:roaa 
the dip, until to the north and west of Chakrlldharpm: the rocks 
•becom.B typical :metamorphic schiata whose lithologioa1 oharactera 
are identical with: those of the older_ metamorphic&. He itetea thet 
the l:rtm«e aeries lllionld be ccmsidered as ~ o£ thll_, · Dharwar 
system. The result of this work is thet these roOks Of South Singh• 
bhum• have ~- olaasified as • Older Dharwars~ ovmain 1IILOOD.• 

formably by the 'Ironcore series' or '.Newer· Dharwars·'·, _ · _ · 
-The • Older DharWar ' schists and quartzites are c-ertainly :the oldest 

zocka .teCOgnised in the Aiello; and after their uplift ·and denudatioll 
the. rooka· Of the hon-olie series were wd down on them Ullconform• 
ably. A ·mass Of granite was then intrwled. into· the· whole, but 
it seems to have raised and folded the Iroxi.-ore -aerie. .:tather than 
to have penetrated them to any large extent. This was .followed by 
a period Of biiSio intrusions, which took the form of. dy:kda in the 
granite area. and to a lees extent in the hon'«mi ·setiesi There are 
.also large qnantities of interbanded basic igneous rooks 'in the Iron
ore eeriea, some of which appear to be contemporaneous with .. .and 
some late:r then the series itself. Some ash beds. have been folllld iii 
the iliterbanded igneous roek. These intrusiomi Of igneous· material 
were accompanied or followed shortly after . by ioldi!Jg and faulting 
of. the hon'Oie series on a very extensive scale. - . ·· _ - -

Intrusions· Of nltra-biiSio rocka into the hon-o:ta ll8riea' .and 
poaaibly jnto the granite alsc occur. - - _.-

·_- The 'Older Dharwar' rocka consist mainly of •quarl:zitea. with 
Jromblendeo, qll&ltso and mioa,.schists ; the strike all4 ·dip are Variable. 
· _The Iron-ore ~ commmces with a basal sandy oonglome:tate 
which plloBSee up mto a purple sandetone, ranging in thickness up to 
~t 60 feet', _ and in places veq CO&ree-grained ; the c:onglOJIU!E&te 
col!Biste of angular .and rounded pebbles of red jasper and white .quartz 
oemented together by purple ilandy material. The conglomerate -is 
n?t, always ?reeen!· and bands of similaT conglomerate •oC<l'Qr at 
difimen.t _hcmzons m the .Wtone. This conglomerate and sand" 
stone is ~verl.a.ln 1>r about '? feet of purple and pals greyish lime
.atone,. which contains a JU!D"KKmable amount Of fine..-grained chloritio 
materisl along tbe bedding planes. This · ·•- .__ · - __ ,_,_ b - t, IU - m 1... ....... JB ovawo.w 
7 a gres • Lckness. Of ~-· 'fhiclr are often very ferroginous 

and penetrated by thin vema !If .quart;.: Above theae ~ ~ 
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banded luamatite-quartzites comprising balida up to ~bout an inoh 
ili tJrlckn,asr ~ ~tite, ch~ and jasper in varying proportioDI. 
b plaoei; the, .hannatite-quartzites are seen to pass along the &trike 
into good: •iire• .Above the hannatite-quart.zites is another thick 
group· of Sl!Aiea1 wbich are also. often very ferrnginou. Both IJIOUpl 

of. shalesc .. p@tain. amall lenticular beds of B&DdstoDS. The hlematite 
OCClll'&;· lUI ,.;s . Nplaoemant produot in the. ·banded hlematite-quart.zite, 
and 1!9 li m.uc~liJ~III eztent in the abaleob!Jve and below the quart
zite'. ;· 
. ·.,roM.· ~ •. <llf, the Iron•om series .. near. the, grauite south of Chai· 

1Jassa, ]!ave> II', genaral N.N.E. to .. B.B.W .. •strike and are gently 
foJ.det4> IJ!owarda the weet the dips bt!oome· ·greater, and the rooka 
·!tave• .;belmi 'Vflt'l mnch .folded and ·&.tdtecL · 'l'hia. faultiDg ia w6ll 
;aeeDi near.'Li.plmga, .and a strike fault·apparently l'1IDB along the ... 
aide· of the ~ iron-ore range. The rook& to the W8llf; of the fault 
have a 'Very' :steep. lfip in a westerly direction. In .the north part 
of the :ra:~ ·the banded luematite-q!l8l'f;zitee and the hlematites have 
a· general N.N.E;~.S.W. strike, and dip at about 70" W.N.W.; 
bnt >,towaTda ·the• south the ·•strike becomes neady N,-.S, with a 
similajr dip ·~ the weat. 

'•Th,e ooolitreli.oe of valuable .iron-ores in the Raipur. diatriot wai 
.nmi' a~lated before Mr. P. N. Bose briefiy' referred to the chief 

rron·o..S at 111• brur deposita.1 The distriot having •bean explored 
dlllrlc~ .. .Ciea .... , .~ agaiD on behalf of Messrs. .. Tata .Sona and 
._,, · · Company by Mr. C.·· M. Weld; a W. area in 
th~r Dondi"LOhara -.m~itatltm., in the• 'iresteril pan.· of the distriot 
Willi ·tllkeu;. "-P' tmder prospecting lili8Die ior detailed enmination. 
The iMn.Qreai on accollllt ·of their :reaistaDDe to weathering aganta; 
sta.ucJ: ·!lP··· aa ·boDSpiouoils 1iillbokil m, the ~ peneplaiD. The 
moat ·litriking ·.!If these is 'the iiaga which· inolndBB the Dhali and 
Rajbara -hills, .uending lor some ~IF:mileil in an elmoat continuous 
zigzag liilt~ ii.Dd lillml!timeil rising to heighta, of (()() W ab!ml the 
general lev~ of . the il.at country around; The irono()rBB are 81189Ciatad 
with phyllites and are often of. the usual type of banded .4~: 
iron-ore ·sohiBta characteristic of the Dharwar systeDI\ · But ID 
placea, thick ma~es apparently lentioular in ehape, are formed of 
comparatively pure iueumtita, and one of these in tJJ.e Rajh&ra hille 

. . 
• R~Ao fHDt B•"'. • 1fl4.,. XX, P• 871, (188. 7). , __ , •-" '-. th .,~d of ,.L. 
• Tbla lsrtlon of tho. Balpar dlotriDI has been ..,..u..,.. ~ o nor ~~• -·-. 

f01'J1!8dln 900. . . 'i. .l 
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has been subjected tb very careful examination .by diamond drilling. 
The Rajhara mass was carefolly sampled ilorOBI!•• the ~qe at each 
point .eeleoted .for & drill hole and the•. OQrlll! obt&ined . were aleo 
analysed in lengthe representing sucoessi'q,e depthe . of 10 feet each 
from the surface, giving altogether 64 eamplee which were assayed 
for iron, phosphorus, ~ulphur, silica, and III&IIg8lleee. The. average 
results obtained for the surface samples were as follows :-Fe, 66·35 ; 
P, CH158 ;. 8, 6-108; SiO., H4; Mn, Oollil, per oent. ;. while for the 
oores the averages were.:~Fe, 68'56 ; P, 0·064 ; S, 6-071 ; Si01, 

6-71 ; Mo, Q-176, per cent. In thia Rajhara mass the prospeeting 
operations thus proved. the existence ot 'lt million tons of oze carry
ing about 6'Nj per· ~. of iron •and! • phosphorus content· only 
slightly below the Beseemer limit; · The quantity estimated is that 
which may be regarded. as ore in sight; while it is almos$ oertaiD 
that much largar quantitieil may be obtained by oontinuation of 
the .. ore·bodles beyond their proved depth.· There .~·· other large 
bodies ot ore in ~· area which have not been examind in the same 
detail. These ~. of hlmnatite include smaU quantities of 
magnetite, but esparate determinations ot the U:on in the .ferric 
state bl.v• !not·. been made in order to determine the ~tive pro
portions of the. two minerals. 

The Lohara hill ore-mass has been k:nQwn for ~• long time and 
was described by Mr. T. W. Hughes in 18731, who stated that the iron-

lron•ons of 'the ore forms a hill three-eighths ot a mile in length, 
Clluda district, Centnl 200 . yatdil in breadth and 120 feet in height. 
Provine-.. It is 1:ep1lted to contain at least 2 million 
tons of good quality hlmna~ . Average Lohara ore is said to 
contain 61 to 67 per cent. iron, 1•6 to Jl per cent. ailioa,. 6-012 per 
cent. sulphur,, 8i1ld 11'006 per C!lllt; phosphorus. 

In addition to the results of proapeeting operations oonduoted 
for the Tate Iron and Steel Company in Mayurb~ and the Central 

,,..,..,. of tile Provinces, Valuable information has been ool
Jabbu(Jiore dlmlct, leoted by Mr. E .. P. Martin and Professor H. 
Central ~Inc-. L~uis in the Jubbulpcire• district. Prospecting 
operations -conducted m. this area showed that while. il:on-ore is 
~ely ~tribu~ !lnd the formations in which it. occurs are pro
mment m the distriot, there are no rich ,or""bodieil ,of large aize that 
could b~ relied on for tho output necessary to II!Aintain an im
portant mdustry, and. most of the ore; .being. in .the .form of soft 

1 J119ollool. Bvro.lftli., VI. Pt. 4, !'J'.77~sl, lt87,),; 



, 

micaoeoua· hamui.tit6; ·WOllld.. be pbyaioally :mdi~ for uae in • blaaf; 
furnace. Generally, alao, :.the ores in this distriot contain a.. pro
portion of phosphorus. too .. •high for aoid Be&Bemer steel 

hon-oreil'., ··~ known to occur in large quantities in the M}'BOre 
State. .. and Dl" )leen. investigated by the M.yeore Geologieal Depart-

. ·IWIIlt.. We are. indebted to Dr. W. Jf. Smeeth 
~- for the followiDg notes:-

The oze1 appear to beloQg tii various phaseo of 1lh8 Alollloan oomp!u: and tii 
dill'er oousiderably m their modeo C!f.origin. The luamatite oreo of 1lh8 Bababudau 
hills &re by far the· moot ablill.clallrand are of good qu&lity but ......,. ocmaiderabl,y 
Ia ·\he amoam of· pheaphorlla ·they . .....-. The following o!MIIfloa\loa...,.. 
ti> ·be in ~·'lri~ theCilit-111·c>l•••..,.ti- 10 far reoorcled :-

(I) Bmded tmagiDcJDB qaariz rOcik wiJiOh ciOOCIDI .. a CIOlJUiiOI> i:A1epl aom• 
pcment of the Dha.nn>r· ehislo. The· banded femlginoua q....-toa 
are vwy widely diatributed and """Y greatly in the reopeotive pro· 
porti- of magnOtite· and luamatite .preoant. A numbar of aomplea 
from the IIO&l"pCI of. the Bababudan hills gave averogeo of 88 per oant. 
omd 41lper eent. offmn, :bu.f·JJIIIII>' of the OIROmp! oonte.in leaL Owing 
to the vwy intiDfo~·ofthe quarlz and imn·ote groins in tbeaa 

' molal lllajpiiBiiilt· ~tratioa ~ ..... pmvad vwy •ueeeoafoL FiDe 
orusliing is neoeaaary lm.t•even alter orushing through 60 mesh the rioher 
OOJIOentrote (Fo,6!10•perilent,)•oonte.ined onl,y 20 per oent. of tho iron in · 
the mok. With 10otJ:onger magnetic field, bat.ween 60 a.ud 70 per cont. of 
the fmn Oa.n be J'IOO'Nred in a oonoantnite aaaaying abOut 60 per coot. 
Fe. ThD'folknring uaJ,aeo repl'OB8ID a..._ of a Jarga aumbar of 
oampleo ·di'lided for .CIOJPIIDi-·int!> ~· grodeo. The ..,...,_ 
are ma&nm dried·-••·- beiDg -..Dy uader 1 per •aut• 

Highp4 Medium :(.ow gmde. ~ p4 • 

' 
,. 

Per eout. Pereout. Per-t. 

Loaacmiplfdcili 
, ___ 

• • . . G•28 8·87 10·61 

,s;o, •;, . . ...• •'· ,., loll J.S8 8·61 

~· • . . • • HB 3-60 8411 

!150. :oi ·1-'. :•~, . , '·• • - - OollO 

'Mn -·;. ' • 0•10 o-18 inoo .. • . 
·:le·r.- ; . • NoM 158-88 G3·8G 

•@, . ~~ • • 0·038 o-oas o-oa 

P' . "• .. : o-ou il-088 -. 



(J) DeBilhJI8ed portiou of' (1) 1ritb, Iii oomo· ,.;,.,~ additioli of boD from 10111· 
ti011 ai by ~ ............. -. .,~ '11'-""· ..... lli)iaatee. .z...o 
form lloh hJamat.ih o;nd JiiDQDih Oltl• Tho• buded ferraginoa• quad
sites """ usually ateeply inolined, btlt oomot.imes lie nearly horizontaL 
ftia li>-i!l tile - over tha ....tarA porl:ioll of the Babebnclan hilll, 
whBl'B th111e rooks form an•undDIIting oapping Of from 1100 to 600 felt 
in thlom- Oli top· Of the greoosto1100 a11d homblende-sahioto at an 
,iJevatiOJI .• of• about 1!'.000 feet., '&. thi!l ...,. tile baaded quadlltee 
.wtorop wheftl thel'O· .,.. ohJrp looal foldo or ommpleo, or whOI'O thOI'O 
hoa hem mooh denudati011o 0n the. ""'J;<l gentle dlpo and DDdulltloJI.I, 
eolntioa•oif tile zilioa hoa 11.- aetive-aud hoa ........t. tile -val of the 
9J1ar61 to .a depth of·-Dia.ny.foet. Tho l'OBDlt II ~he produotlon of a. mo• 
..., .... bo;nded &lid poroD& Ia,. ol Jue.mal;ite 01'8 to ....... bill depth~ 
m. p~a.o~~~· 10 f-.& ud probebl7 doepo!-. A -pie tala!n to.• ~ of 

u~ ..... thl- ,ronoy~ng ~ """" 

)[olsf;Di\l.c&t lOCi"' Ci=0·86 Per' ...... 

or.rltW"' lOO"C. ' - ' . ·- ---

ir,o. . i~ 
:r..o.. -· . ; .. 

-~- .. -~: . ,. 
• ·• •' 

JrDO .. ., 
.AJ.O,.I •• "· . . 

¥&0. . _ _.. .. 
Call • 

&01at. -. .... ... ,. ... 
QoQII 
U•U .... 
0.18 

810. ~. 
·-·· 11'''' Qoll p,o, .... , ... . .. 

so, 1!'~11!,. 

II'!! 
· - lOIUB• 

•.. 
1'tr ...t. 

68-87 
•Qo057' 
·~~ 

111) Zolliioor·~·cif·DUIIIDitme,-'ploo~\he-.lOIIIIlt of tilemobzrom"*io · 
• roplaoOIIlOM of silioatee (iguPono a.nd :metauiorphio oobioto) by ozldes 

of il'OD.. Thooe .,.. either llmcmitee· ·or hJamatitee &lid .,.. oomotlm'"' 
.-mea; wHh •Ill a.nd zronutimM DOt. . In aome plao'"' they M'8 
aasooiated w.ith Dlllllpo..ll'ol'OO' Buoh o$'bodi'"' beve been found 
~ ~· -ply- inolined llllhiatl•t>~the Shimop dindn aDil a1ao 
m tile Obitakboogoohift belt;· In both-..- or adjaao~>.,·to manp
-..,., ,AI l'Oprdo qutUI.tlty, •theN om be no doubt that a .very 
large IU.pply of fairly _good' em> oan be· oblained from various pain• 
liD. tha Ollll&erJ! IIOOioiOII of the Babebeclan !UIIa, )lut no oatiofaotoq 
e.otimllte would bo possible 'w.ithout• extouiVI> proapeot.ing. Of oreo 
-tainlng about M JIB" ...... lioillii few million toni OODid probably be 
obtained. btlt ill u qaeotiolla"le wlui&bor. ill -......Jd be Worth while to 
piok ODoh a high grade in • 0!'' 0100 ~og about" 80 po. oont •. 
INn probably oome I& to SO·miJiion tooo·.OODid be obtained m --.1 
laqje dopooita, ud of lower pade _, dcnnt. tio 66 po. oont. uo11, t11i! 
qD&IItity might oafely be put at 100 mllli_ • "oJUI,and """ba".'"' ··at • ..;. __ I 
lima*hiaaiiiOQid, ' ~- '-J ··-· 
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'(4} Y•ptiloe aDd ~ :.- 'tt'IDolt appear 1o be of ....,.... orfala 
IISooiated 1rith ultm-bado :roob intruaive into tho Illwwar I01dQI, 
They are 111Ua!Jl highl,y titaalferous. 

A DUmber of long lentioolar outoropa of th.a iron-cn:eo hava beeia t~ 
·· iD tluo f1hannogiri tdluf; ·~ - from a large number of oa'nopi 

ha..., a ......,. fami!Jr'·-ha- aDd. of tJuo - .....m. 'llldeliol 
1!eVeml hnnd:!ld thouand"'""' ..., ~ a-.ailable. Partial ~ 
of a numbez. of lltdllplea showed that tluo oras were all 'm'7 aimilar, 1o11d 
!' moM oom~ ~ .of.·.one gave the following,_ · 

:lr,O (lolol) 
SIC~,: ... ~-
8 • 

.. . r.o·v' •,• 

J!W... .... ...... 
•. 0-cKiit 

p • ·:. ..,. •.· • .. 
:liDO •; ... . !Ai,ii -'•· .:.... •.: .... 

er.o. : .,., "I -~ '. ~.- :,;. .... 

£1.0. • . .... 
CaO· •. ., Qo71 
X,0 ~ lollS 
TIQ• , ,~· U·IQ 

.'The large o.mouil of:~ opoila thOle - for ·""'''tiDg parpaoeo. 
~ abeenoe.of phosphoma ..,.I the preoinoe of ohromlam ...., foUaM 
of all the lltdllplea, · Some,oras of thia aerieo also ooour in tho Nuglholll 
oohlst boa .Of 'he Chanlut.myapatDII taltoll, where they are oloeeq 
IIII800iated wllli ~·-·IDa aeries Of llmphiholitea aDd peddotiteo. 

(6) Qur.$-magnetiteweo,whioh,appear to be of magmatio origin aDd aoaed· 
aally reJaHd ·loe the-·Cbarnookite aeries aDd therelo1'l aaboaq_. to 
tJuo D~ aohiote •.aDd to the Anlluoa.n gneiaa. ThOle oroa oooar 

·ID the Ma.IVJIW•Iolull, .north. df. the Cauft1'7 river, whore the oh.amoolilte 
ID8I8M Of KoiJegal pooekate.the older pe1oo aDd sohiatl in tougaea aDd 
~lilm ··~ . ~· ""' found also in pull of the Jl:poze didJ:iat. . ·. . . •. . . 

Nutaerolil! gradatdoU have hilen•oboerved between the noi'IDAI bello ohamoci
ldte ·aDd thaao.··oreo, in whlah we gefl inoroaoeo in the proportion oUha 
-anetiloeud q-with diminution of the felsper and fen:o-mopeoian 
IOIIItitoelliB, aDd· :liDally .a rook oompoeed ......Ually Of quad~ aDd 
lilagnotiloe wWI. !' little MOOIIOly hypotothooe, amphibole. or porne&. 
'Tho rook -In long thin le<lseo or dybo in the more normal cliarnoa-

• ldtol•or-in<.tho oldor gnoioalo oomplez, and the OODriitoent minorall 
t.re.1111lally ..,.....~,wlthonhny marked tondenoy kl•a b&Dded.........,. 
·~· 

mh• naulta ·.of. (p1'eliminary •VI!IItipticms eauied on by the 
Mysore ·~ogioal ;Department regarding the feasibility .of the 
. ~s'tali !toll ia." .manufactate of pig-iron from the iron-me de
••lrJ' oa ~ ._. posit& of the Bababudau hills, .Kadur ~ 

and some other aubaidiar,y depoaita in the 
' lld · · · .· · .. d,_,_ diatriot ha...ln .. been favouxable, the' GoverDIIIelit. • .JQIJllllg, ,.,Oil)PUilog& ·-



of :rriy~me cOnsulted Mt. C. p, Perin, the teohllica1. expert, in 1916, 
to formulate for them a wOrlrable soheme for ~QI~e!ting the. .ores in 
obarcoal fumaoea. On his :reoommendatioiiS0. the Government 
decided in 1918, to start the industl'y under the title .of t!J.t! 'iMyaore 
Iron. Works' at Bhadravati, 11 miles eaat « ShiJnCJga.' · ··Owing to 
.UIIfonaeea .and unavoidable delay& in getting the ueeeaatry material 
IPolld •setting up the plant, emeltiDg operations 1!01114 Mf; be. Jltarted 

before 1928. . · 
The<: 'WOl'ks are located at Bhadravati, ·on. tbe Birlir"Shimoga. 

b:ralloh line of the Myeore Stete Railway, whioh" is about 11 miles 
eaat of the town of Shimoga, and is ai.tllated on th8 -t·bank .. of the 
river Bh•dra. A new town laid out on mocletiL' .. principles baa .. b.een 
built oloae to the works for the llB& of ite employ8$1•· All the• seotioiiB 
are at present under the oherge . of lndisDB, who• are mostly !l&tivea 
of Mysore. The management is Bllbject to. t)l~. ~qntrol of e.• ijloard 
of direotore and a chairman. . . · 

The raw materiale are transpOrted to the ~- b:fline.t of' tram• 
waya; and the Birur-8himoga metre-gauge ~'wa,Y,· -~ha '~ 
of tram-lines laid out at present is 6.0 miles.. . . . 

The main souroe Of ore supply is the Keimllailgnndi: ~•field, 
which ia about 2j iniles north-west of the Kalhatlii .bnngal~ on 
~ top of the Bababudan hills and about 26 miles SOllth .of B,hadra
·vatlo The om is mostly halmaQte with some limonite. and is mined 
in. open quarries. The ore from different working spote is 1;rollied 
and: collected in a bin placed at the upper terminal of the ropeway 
whence it is fed into buckets, h.al).ded down the ropeway and dump.ed 
automatioally. into the open bin at the lower. t-erminal F.rolli. )!.ere 
it is railed to Bhedravati. The ropeway is about S miles lpng and 
the· veriioal .drop from the upper termiual at K8llllllallgDDCI to .the 
railhead at Tanigebail is 2,000 feet. Its capacity is about 200 1;oiiS 
per day, and it was completed in 1924. 

It was first proposed to bring the dolomite flux from a quauy 
at Voblapur in the Tumkor district. but the ooet of ~ being 
hea'¥7 . the propoeal. wu given Up, Bllitable material being obtained 
from. the lillbsequentl,y opened quarry on the Shankargudda range of 
hills. hi the Shimoga. distcict. which. oould be supplied to the works 
at less oost. :Limestone has, ainoe. 1929, been ll8ed as :flux and is 
.obtained from Bha.udjgudda (Bhadigund) uear Gangur whioh is 
about l3l •milea east; ot Bhedravati, and for Chemioal purposeS 
~- Va.jra uear Kondli in 1ib!' 'lJUD]au: ffiatriot. 
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· 'The:. ilificeoua om· . .required fOr .mizmg. with the ·imn-ore waa, 
befoz& 1929n;ibtained from a quarry opened up about 3 miles west 
of Birttr;· and railed to the wlirlm at Bhadravati, Si110e July, 1929 
luematite-quartzite ooourring in rolled ·boulders in the railway 
cutting ~· Tauigebail aerial ropeway. terlninu haa been used aa 
the: .siliceOili· ·ore•- .·for the blaet· furnace;; It is -not so nnifm:m in 
composition · alr the Birar ore •lnifi llOifB of JDiDing- aDd liranlporl 
all! much•·leari :ita composition iil•1111 follows.•:- . 

. ' ... &r-. 

-~BiOi:-:' _.,,. -._ -• • !"' .: .-• Gtol8 
Pe· ·•"' •· f, 1 .I" • i •17 to 88 

··~_P.J.~·-.,~:.· _ ·:.•· I-~ ••• abcnlto-a 
-~· "-'~ . •.. •. • . • ......, o-a 

Owing. jjj):' •· :delay u:pm:ienoed iDi oompl~ the• coD.Btruotion 
of the. . .mal .ropeway down the lllo~ •Of the• Bababndan hills and 
to. ~ ·diilioultiea, the 1imt 111pplies ·l)f · imn•oze were got from a 
111beidiary · deposit, whioh is imtirely _limonitic>, at Chattanhalli, 
wJumce, .• they .were: zeadily . OOD.V8Jlld tQ the wo.rka by the train and 
rail •linei1 of· the Vnited Steel Ccl,1 and thll lt:yeore Railway. Work 
was stopped •at .'Ohattanlialli after ·the: •completion of the ropeway. 

ThQ.. ~veragt!' ir.Dalyees Of iHes_ -~- il~ put intQ the smelting 
fumaoe-· ue:-1111 £ollowa :-

~· -~ sm-. 
_,:'- --~ ---' --~ --~ . 

- •.. 
. --·--

'Pe..-. PviiiiDt. Por-. 
Loal""··~ • .. NO - G-Il' 

mo •. .~~,oo· 8-17 158•81 

AI,O. ... ~HO ;· loQO 0.71 

ll' .. (). .. 81-71. 1•.86 87-118 

m. .... . . "" "" 
., -- 0'79 loQO :r.r..o • • 

c.o tiiJ• 4Hl HI . •. • • 
MaO . • i iiU' 1-.118 0•.118 

P.O. Oolfi "" 4HNI 
/!I • 

so. 0071 "" 0'061 
• . 
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Thf; .wood requited for. lllakil!g olJatgot,l by diStillation comes 
utirel7 f1:cixD. jllllgle trees, !!Vhich cannot be made -~· oi for . any 
be~. purpoa9 : it. Js being. supplied- from, coupes which have been 
systemati~y !aid out and work~ b),, tlte .. State forest~!, adjo~ 
.the works! 

•Thf• works iJ!>mprise .smelting, plant and the wood ·distillation 
with ite by..prodlll!t reeovery plant. At . present there is installed 
a eingle blast-furnace • oi tlur Amtrican type with oomplete equip:
~ and it has. a. ca.paoi.ty. oi about 80 t9DB of pig-iron per day, · 

• Tile.·. diStillation. plan.~ oom.p:riaes a. ·set oi oveDS for blll'DiDg wood . 
. fn .. closed·.~ and I\OD.varting it into oharcoal, and a system . 
. qt. pipee. ADd &pparllms designed for. the recovery of the by_,
prod'llOta;=-,wood~ acetate oi' lime ,and wood-tar; After five 
years. of C0118trocti.on,. prod'llc:tion Work was commenced in the 

. m.onth oi .. ;January, 1928;. ··. Tjle dailf.outp¢ oi pig-iron has gradually 
risen- bDJI!.• · 4(1 .. :to· 60 toDB per day to the mazimlll!l- capacity of. 75 
toDS Per day. 

·Thl annual output of the ores ,.and lluzes in toll$ for the calendar 
years 1929-1983 are :~ • 

- " 
Xomman- Gaugur G&llglll' 

Vaj,.. !l'anigeball 
Yoio!-. _gundi mauganeoe. limeoiOno limeoiOno lilioeous_ 

~n~ore.; ore~- (FIIIZ), (Chemical 
Iron-., 

~-, 
- ._.: .. ~~,:-

18J8 42,NII '· -·· #fi· 1,888· 1.'181'· 
wo ·.I .. 18,01;1" ..... ·~ 810 .... 
1881 .~ .l&.'ID 6l7: .$el' l,Oll8' 11,7116 

UQc• -~_:_ ! ~ .Uit li,Slll 

' 
.J-'•.-

1883 . ,az,m: ·i170 ~ 1!61 ll,tiiO' ' 



.Ln.] IllS 

The ~ta of lloll8lnetiilf' <f;biJ pig-jrpu ahow. :-
81· .. • - _., ·• . ·- :·oos tu w per aaDL: 

MD , ...• · <· · • · Ool to ·1-1 u 

0 (tolal) .• •.. '' " ,llo6 to H ., 
1' .• -· ,.. 0'08 to Oolf » 
Or ,• .. &02 to &02 " 
8 ·, ·• OoOJ " 

. • •. ;_. :n:· :to_ . a.. .. 
A portion of· th& pig.:.iioJl; .ill 'lllleii flit 08Bting and in the pip; 

foundry and the :r:est• is• sol!l as · pig•iron. 
The present daily outputc• of th& :b:y-producta. is :~ 

Lime-. ,, • 1-li-
Aioohol. ,., ; - • • • 160 gallou. 
!'azo • -~~ ••-,, 'I •: • .·J ton. 

Kanlrar :from l>muoiiaDa!!Jj ... :S:umool .dlatriot, was being ueed 
primarily· for th& manlifactmhol· acetate> bUt now lime-lraDkar is 
•'being obtained from severalJllactil ill the State, 

The output of by•pi:~llcta .for,; .the y- 1929-1933 has been :-

·--· : i 1919 ; ~. :1930 

• 1 1;'1113 i _ i,613 
• U9.47' i 183.637 
• ' : ..... 036· ,'' . 1,464 

,, 

1981 

817 
84,683 

996 

1932 

litO 
81,6'10 

261 

1933 

tel 
'1,610 

39ll 

.. The sales .of these prodU!ltll ]J&V\1 ·been chiefly outside the State. 
Labour 'is imported. mostly . frQm· the lllyscre, Tumkur, Ko!er 
and Ch.ita!diug c:!jstricte i!f the' State, but a small percentage is 
also .imported froiD Malabar .and Salem, About 200 ooolies are 
employed in the iron ~.;:. they are p~vided with suitable hnta · 
f9.r living purpos011.. . .. . .· 

The iron-ore ·!If·· the Goa and ·Ratnagiri areas is Qf Dharwar age 
:ancl orops ·i!nt ~ tha~ of laterite~. As seen at the outorop, it is 

a ha.rd ore composed either Clf limonite or of 
lroau~ Ratnaglil;. luematite containing minute cryiJtals of magnetite. 

At Bioholkl, 22 rniies from the port of Mannapo in Goa, the p:incipal 
om ban4 hae 'been· traced for. a distance Clf 7 kilometres and is 
aa.id to 'vary 'in: '!l'idth from 30 to 100 metres. Prolpecting· work 
oarried f!uli. by the ' Compagnie dea Mines de Fer de Goa ' in the 
~@;U~ · .. l;elritory Clf Goa, and by lfesara, J&ll1bci!J. and Company 



in the adjoining British district of Ratnagiri• indiCated'' that . thia 
luml 018' is probably the 81lrlace, hydrated.· IoJm of . friable 
schistose mioaoeous· hmmatlte, which is -found' •unaltered at a 
zelatively small distaDoe, •pproximately 60 feet,. below the surfaee, 
On lMlCOUD.t, however, of the extent of· 1;he• outezopa; ·the hatd 
aupetfioial ore is probably available in large. quantities; • and, as 
analyses indicate it to be of high grade. with a- :Very~ low pemmtage 

·11f ailioa, and. phosphorus below the Be88el!ler '~' itc seems pro· 
bable that Goa pOBSe88es valuable iron-ore resem!S' · Some -of the 
depoaitil am Oilly 4. miles from na~le water and if;da therefore 
.not impossible that iron-ore may be mined lit liome time ~cir export. 

Production of iron-ore in small quantitiee is :reported .'from the 
following looalities : Asafabad, KhaJDD!arnmett 

HJdmhd. a.nd Ka.rlmnagar. • . _ · 

The indigenous methods of smeltiDg ircni. ~ various itistriots in' 
India. have been frequently described, a.nd 'no. li6W fea~ ,in the 

methods have recently• .peen · noticed• · The in
liltl~-~tlve smelting dustry atill persiste_ m .. ~-distriote•·rei Bengal 

a.nd Bihar and ·Orissa; ; m the Kumaon. hills ; 
in MyliOre; in the districts of Malabar, Salem,. and. Triohinopoly of 
Madraa ; in Hyderabacl ; a.nd in several states. in ;Central.lndia _and 
Rajputana. The industry persiste to a greater extent· 'me the 
Central Provinces than elsewhere. Returns are · now being made 
fi:oof five- districts a.nd from tha Table it seems thafi the -m.digenous 
industry is gradually dying out as dming the J.st, quinquennium 
an average of 210 fumaces were reported annually, At one locality, 
Ghogra, in the Jubbulpore district, manganife.rous iroa-orli is smelted 
with j!he production of a steely iron lmo~ as ~'!,; · -

TAm.B ln.-Number of ~ :fvmq.ceB at .fllllri .. ,.. t1etUnli 
Prouittce8 iluring fhe·perioit 1929 to 1988: 

•'" ~ 

,___,;;,;.• W9 1930 1tl8l ' f teaa. 
•• 

Dal .. 
. ' 

- --
BllaopUI . . . . 9& 153 153 . ··~& Ill Dmg . ·.·• • . . . 11 .. .. \l . :; II - . . . . 13 67 411 111 114. 
Raipur. . ; . . 18 13 3 a ll !!&- . . . . 8 1 1 1 1 

Told • l74 IU 116 118 114• 
- -

l 
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Iroli:'Ore ·~o~uril ;at num~lis ?laces along the outer Himalaya, 
the .:rfl!lb ·~ similar lithologioally to. -BOJD8-· ot the Dhannmo 

_ ' ' ·- of Penillsular India. Owing to the abundance 
'111e· aailft -- . ot timber n-.3; •until. ,. zecently to the _ ... __ . ladlllfrJ Ia O.rhwaL • ......, .. - . , .._nee 

- ; - .. . .· . ·Of railway transport by which. cheap foreign 
iron, llo1ld ~ ar& distributed, the •loW, or .llgllrio, as the oative 
mnelteJ:· iso{aometimes called, ·fiourished to a later date than 
in· tha· iawm.'.....-ihiB parta of the PeJiiDsula, and the induatry of 
iron-smelting still persists in a languishing ~dition. The neces
ai.~ ot: cmrtailing the indiscriminaw entting ot foreata, the readi
ness wi!ih wbich a large variety of foreign.Jmplementa Qall be obtained 
in tlu!.-~ :and the higher wagea obtainabJB. em ·IICQOllllt of the 
genera). progreae o,f the country :have Bll •combined to encomage the 
loAar to leave his .ancestral oaJling for other industries, although a 
few worker~~ atiJl 00011py their leism:e during slack seasons in smelting, 
aud the' nativ•mail& product ia prefemd to foreign iron when it 
ean· be qbtained :readily. 

" Iron.~'- '!vaS··~ .vorked at· several Jllaoes•in Jammu and Kulnnjr 
Stete, and the enspenai.on bridge at ,Ram.ban over the Cheneb river 
~' wae built 111' ,iroJ1 imelted from the orea of 

the Riasi teMi{ of. Jammu, during the reign 
of tha ht.te· Maharajah Banbit Singh, __ A •bed of luematite, 111 feet 
thick, ~~ond eonteining 60 per oent. C)f iron;. :hal! been located by the · 
MjneraJ. Survey ot the Stete 1it · • Khand1i in Rajouri, -foiming 
~~~ masses ,ij:J.· the Nqmmulitio .eeriee• 

Owing tct'ili World-wide aluinp in the ho.n and steel trade, the 
indnstr;r was p.ot . proeperous in the early pari!, of the lMt qoinquen-

, · · · Dimn aDd ite conditiODB were investigated by 
PnleciiOI!!. the Indian:- -Tarifi :Boerd and a measure of 

protection introduced for steel :in 1924. The Steel lnduatry (Pro-
. ..- _ teotioli) Act wll!l p~ in 1924, and granted, 

Act No. :!'IV oU9Z4. up to the sist March, 1927, to companies 
-employillg Indians, bollnties upon mils and :6shplates ~holly manu
factured in British India from material wholly or mainly produced 
from Indian. iron-ore end 1!PJ11plying with specifications . approved 
by the Railway Boi.td, ·aDd 'Upon iron or ~ railway wagons a 
substantial 'portion of the ~poneut paris of which had beau 
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man.tmed in. British India. These bounties w~ ·i.n.oreaeed in 
1925, and protective dntiea were . .,uggeated. . . 

This 4ct was repealed by Act No• in ·Ol 1927, .and oolllleqnently 
the payml!llt of bounties· oeased 011 the lUSb ~ 1927,. but 
the industry is protected to a certain extent ·b;: warying tarifis on 
different classes of imported steel. This protection was given for 
- years commencing from lab Aprilj 1927, ·am\ the Bill provided 
for. r. etstnflory inquiry in the fiscal 7ea.r 1933-34• to il8certam·· what 
amolmt of protection might 8bill he- D81'e ry; · . 

lAB a result of this inquiry Act No. XXXI Of 1934. haS provided 
for an inmease of ta.rilfs by about half over the 1927 rateii, !lr 'about 
Rs, 10 per ton ad wloNm in moab cases; ·or Rs; lO per toD. more 
or less in the case of articles not of British man11faeture, · ' 

~ for the pig-iron and eteel produced at kuitf !Barakar), 
Jamshedplit and Bumpur, the greater pan of the. iron and ,steel 

1 
orll used in India is imported. The ,steel fumaoes 

mp ' in the Government .ordnali.oe· factories oon-
amne 80 tons of indigenous pig-iron and .. 690 tous· lif imported pig
iron annlllllly. To. the former figure, .however, should be lidded 
3,200 tons of high olass scrap supplied by eteel. makera>il!. India, 
whioh is· pr.ocluoed entirely from indigenOUB pig. With the excep
tion of about 435 tons of special pig•iron, all pig-iron used. by the 

- East Indian Rail-y works at Jamalpur until the .eteel ioUD.dry 
closed down in March, 1931 was of Indian origin. The iron produced 
by primitive Indian methods probably amounts .to. lellil than 1,000 
tons a year. . The requirements of the country in iron and.. eteel 
are 'indicated by the import returns s11Illillal'ised in Table ·52,. From 
this it will lle seen that the total value of the unfinished and &ished 
iron and ~el products imported into India has remained fairly 
conetsnt dUring the quinquennium, but the average value ,has 
deoreaaed from 4.9,35,32,283 rilpees in the last quinquennimn to 
29,66,24,073 mpees in the 'period under review. 

The total prOduCitioD. of pig-iron in India amounted to 1,391,551 
tons in 1929; 1,175,292 tons in 1930, 1,058,336 tons in 1931, 913,314 

. . _ . tons in 1932 and l,Q57 ,837 tons in· 1938. 
lrol'n4uc\lon of Pll• The a.verage ,pr.ocluction dluing the quinquen· 

n. Di11Dl amounted to 1,119,266 tons. 
Exporfa of pig•iron tell from 548,881 tons valued at Rs. 2,50;86,155 

·PI 1939 to 248,396 tollS valueil at Rs, 86,651502 iD. 1932. A ~· 
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T.ABLIII 1!3.-B:llporl8 of Pig..f.l'on from lftii,ia, · aurif&g til;; ,1Jf4rs 1929 
to 1933. 

·in.o:t!ue .il!;·. es:porfa t& s7a,olli t.cnm valued >at 
~. 91,0'( ,292 W88 aparienoed !furiJig. the Jaaf; 

year of the quinquemrlum" The annqi average for. the quin~ 
quemrlum was S98,18S tons valued a~ ~ ~.49,52,295 aa compared 
with 360,119 tons valuecl d' Be. 1,19,28,695 fOr the period 1924-t928; 
In the quinquennium llllder review, the. ':United B:ingdom and Japan 
were .the principal consumers .of Indian pig-iron, although t~ 
American C10UB11Dlption:~ 1929 and 1931. exceeded. that of the Uni~.; KiDgdom. . . -

Jadeite. · . 

[ L. I,, hBMOil:j' 
Jade is a name popularly apPlied· ~r oertam aeini-1-iou stones 

DSU&Ily of & green colour, which belq· to at 1eaet t1ro .ilistoinot mineral 
apeoies, nephri~ an~ jadeito. On aCCOUilf; of .thm tougbnese, colour 
and supposed mag~ciiJ properties they' have .been treasured by 
manlrind from the earliest times, Celts and" carved cmwneuta •of 
i!ld« and jadei~ have }lean iolgld in !Dany preb.o BiW. both ,ijl 
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E~.1•:: Asia.c.•tmd North America. 'Theall' ancient beliefa have 
dea~ed• tla:ough t;he eentnriea to :the modern· Chinese who prize 
and ftveie •.. the• stone, which they beli~o .confers on the wearer 
immunitr from aceident and ill fortune and ia the sympol of parity 
in pri'V'&te •and. ilftici!~Hife. At the same time an admiration for the 
remarkable beauty ,of Burmese jadeite· .~ .grll.d1Uilly grown up in 
we&ter.ni lands;· •• iit 1ma leoome a favourite article of feminine 
adomm.ent.. . . ... . 

Thll'wimling•of:~e mineral forms au. impottant indutry in the 
Myitkyina distr:iQII, •. !If Upper Burma. iA certain . quantity of the 

,sfione. passes by the·. ov.erla.nd. rout!! to T~ogBl<P•"' ·IDd priCOI. , yiteh in Y UllllaD, .where. it ii marketed, cnt, 
polishe!l ana 'iliatn'b~: to the westem movineea of China, bnt 
mO!l't, C!f it finds ·its way .dowu to Rangoon, throng)l Moganng and 
Mandalay, whenee ·it ill ··i!Xported to tha Straits !!ettlementa and 
varioua .. Chinese destlnatiolll!• · 

···~·. official ~. ;of jadeite. .pl:OduofiioD.. &lli >&Jiomaloua and 
iitti~ Telianco can be. placed upon them. . ~~ export figures which 
haw been used aa. IPo ·:fairly .reliable indication, ·of the state of the 
indUstrl Jn the past ·:~ now vitiated, as the trans-frontier trade 
:retnma .&I'll no longer .ool1ected. Sucll jgmes 811 ~ howevet, 
are given_ below :"': ·· · · 

T'.lliLB M.--'Pnidt4 of Jadeite ifuring the pra 1929 ·Ill. · 
.· ". '• 193). ' ' 
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l929-30 ·- 2,1111• 4,8/IJ.*' mtll . • . 
1~~30-l~l ,..k U1f ' ·~ot~• 14&11 . ·•·· •! . 

' J,lia(i 
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3,68,161 !40•9\1 J9SI-s2 c•> 
1932-33 (c) . . 2,8H ! I" 

a;vr,%78 l<lll'l· 
' 

193344. (II) Mllt" 
,_ 

7.,'19,'/11 ... .. .. 
"~ -·· 

Awrago ·J BJijj ; 8,BB,7~ 16B·l 

(a) Bhiplll8Dio &om Bormo.; _ - · _ _ _ : 
c•> ~&om Burll!a_IQ: lau!l'.....-....meaw &I~-
(o) ,.. ... ,.. " ., 110 ~~ 
(d) ,~ , , '!~ li -one·.~ •. 

These :t1gures IlllLt be eompa.mcl with .thoaa .for $he ~~ 
quinquennium whtm, ·the: Bmma1 produc:tioll- averaged i,Il!0-6 _0\vtB; 

valued at Rs. 11N ~ owt; and the ,export,e, 2,1()7 cwia,, :valued. 
at Rs. 211 ·2 per cwti In any one year: .the figures of production 
and exportiJ cannot be expected to tally, but• if the figures fQ~ ,fi.'V'a 
years be considered it ·It! aen- thaf -the figures ·of pmdu.otion -&Dii 
exports are ClOJiliD.eDBUllte witb- ·line anoth41!1,. the <production uoeec1~ 
ing exportiJ by the mnall figure Of · 269: tona .i.nnually, a. figure· ,that, 
must be in exceBB of the truth,. lis ·the expol1! :figures do not includ• 
the overlabd exports for the firal;• two y- :As- it ill also -~
that the quantities Of the ·stone 1l8ed m the .mannfaet>uil Of jewellerr 
m the cutting centrBB of Mandalay -and lllogaung, are either absorbed: _ 
in Burma or expomd without .iippearing in the .returns,. it seiimli• 
probable tbat the figures o£ _ -production, ~ -understatement& 
AnotJum important factor with the same ~--- il{ th!! am.o1lllt .<# 
minllrll.l. lost in cutting the atone before exponc - . -· ' · 

There has unquestionably bsen a marked decllii~: in -exports 
lll!d· the a.verage figure of 2,113 GWts.. in_ this quinquennium • 
2,10'1 cwts~ fn the previous quinquennium compare vert 1mfavour-
..W,-witb 41628 owte., the •veraije not elllyo- for -the 1J11inquenni~ 
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l919-1993r hut' approximately tllat of the three eimilar earlier 
period&- - ld- >tha' trade the decline ii !laid to be due to troubled 
political .oonditioiiB_ 'in · Qhina. The average value. of .the exported 
stone has alsa deollni!d remarkably from Rs. 818•8 in 1919-1923 
toRs. 211-2-per-·owtdtt 1924-1929 and again to & 152-8 per o"'
in. 1929-1934, though it!- is doubtfal whi!ther these figuree poBBeBB 
any-~-- ~~Qe.-

TO th: mune.e- -thll 'diftelllnt varietieil of both· nephrite and 
jlldeita;-and-~ly·.•-otheJlllinerals of simililr appearance, ate knowll 

Val~ii ~fjilcle. 1111 iYU• or Y tHlki. They •are emblems of virtue 
_and lltand high iiJ.. the 1'IUika elf their preoioua 

stoneBI Bowelli.te, ·.& jade-like variety of aerpentine, passes on the 
north-"'est frontier under the !lame of IGIIg-i--tJeihm and· ia fre
quent!)! ;,met with m 'Ustern b~Wars carved into ·drinking cups, 
triJiketli ·and -~ --·Chineeo dealers in B111'.111& clasaify jadeite into 
man.y lillferent :kinds, thil valuea of wl!ioh 11uctuete Within very 
wide· .limite, Thiii. is ;nd1i 'surprising in a mineral whioh may p0811e88 
any:·oolour from puxe white; through all J;he ilhades of green to lllneth· 
ystinel• m&llVej vipl~ ·and light blue1 yellow and Or&Dge; to varions 
tinte. of brown,. red ,ali.d: black. One .broad distinction ia ,made 
-~tween· aye and atluJlr.uu.vi (kyavk is B1ll"mese for stone), and to the 
fClrll11m belong all thQ- be&ntifnl green varieties of va;qing degreee of 
colour; translucency and j;exture. The mineral has no fixed- market 
valUA and the pricee whiQli. it brings depend on the taste of the buyer 
and 1ibll aWe 41- his j!!lobt. Tile most precions .of all the olasaes iii 
the ayekyav& section ia- known as myaye .; _it is a --gniform trans
lucent -green which ia .best compa.red with th,e emerald or, in Chin~ 
phraseology, 'with the-green in a peaoock'a taiL It is worth anything 
hom ~- 500 ·to & 1o;ooo per tiils (1 ww'---3·6 ll!s.). 811~ 
~ a :lighter . tint. o! .green with brighter spots and_ streaks... It 'niB 
said. tor•1be :worth- !from Ra; 100 to. Rs. 5,000 per tMI and like t e 
fclrnult- is• uatd. ill. 'th!!-· mannfsctdre ol expensive- jewellery. Other 
varieti~ t!f- the l!au!e section include 'PeiJe, li pea green stone of mnoh 
the same valul! as, ·.Bhwelu!Jil, and latye, · • tral!Blucent sage green 
variety· 'Valned· ·at Ra. 1lOO to Ri. 1,000 p!!r·· fli88, For fanoy out 
pil!ce!i tlf perfeot ipecimeDB of sotne til these varieties values ate 
offio.islly stated ·tQ_, Tange between Rs; 20 and Rs. l.~oo per lola, 
(1 toia:;.;laQ grainS). ..,___ 

Turning now •to the other sectioD., Cit ~ in ~~-
11188ns 118ilh

1
-.l;lut: i• here .includes all the briUiant white vanetiea of 

-I'll 
0' 
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the mineral of all degrees of traDaiu•cy · and• :}impidity-the 
ordiliary ehee.per varieties include atlulyo, .~ and athapulcyi, 
whicll vuy in value from e. few 8o1Ul&8 to ·118 many. rupees per u. 
They ~ used in the man~ture of ~!heap jewellery; ~pe stems; 
plates; eupe a.nd 88Uc:er8, etc. .PtmtAa, which poseeaeeli 11!. c:ertain· 
e.mount of ope.c:ity, is used for decore.tive inlaid work.. 

It is Ulllleceaea.ry to burden thiB Jmt any further with vemacular 
terms &ll.d. it ooly rema.inl! to ste.te,. that of the unUSD&l ool.oura the 
aha.dea of mauve, violet, bluelllld amethystine are the mom. v&lueble. 
ranging from a few rupees up, to Ba. 500 p,er 'llisa, omnge· ·and brick 
red tinte attain a ma.ximlllll of :&. 300 p,er u, yellow comea next 
at Rs. 200, followed by ruet :red, whicll, like the othere; .sta.rte at. 
about Re. 20 for the poore.r kinda. ])ut c<~Dly re&Clhea Ra. ,'100 per 
tliss, while blec:k jadeite c:an be. pmchased for Ba. 10 to Ba. 80 per 
tliss. In the compilation of thie. ' eection~ mueh assietllnce hae 
been derived from liete oourteouely ~ed by Mr. C. w. Ohater, 
the well-known. authority on- jade, and by the Deputy Commise-
ioner of Myitkyina. · 

The figuree quoted -certalniy prove that the V&luea of the mineral 
given per cwt., in the export. returu&, .·am· .:fallacious. 

Two distinct mine:ra.Ja are inelllded. 'in tile term jadestofte :Cit. jads, 
nephrite, which is a variety of tremolite or actinolite, a ailicate of 
.. ~aoltlan. calcium and magneai~, C&O.SMg0.4SiO!" .. ~ 

e. member of the amphibole group.;. and ]ad8lte, 
a eompact alkali pyroxene, Nas0.~08;4Si0., a ailieate of aodium 
and aluminium. The white· imd greel!ieh v&:detiea of the litonee 
~ oftett confused and they ar.e both> equally" v&lued by .j;he 
~·. Though tough and splintery- like nephrite, jadeite ia 
alightly ~er, considerably heavier and more eaail,. fallible then the other. . . . ~ . 

No nep~ of the kind that: would lle ~garded 811 a ma•Jret.. 
able ~ JS ~own in India l _ .. but "'. mineral, having. the 
~ ~position, and approaching coarse . jade in physical =-::• JS ~in South Mirze.pur"; Nephrite, je.de, lio"ll'ever, 
many aen:::~ m the Karakallh, valley h:t.. south ;rurkeatali for 
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·The 'omy j&destone of commercial importance within the Indian 
Empire ·~·. the jadeite that occurs in the valley of the Uru river, a 

Jlatlo of ' . . tributary of the Cliliidwin, in the Mogaq 
· . · ·. .·~ . llllh-division of the Myitkyina district, Upper 

BUl'IIi&.. - "The most• .mterestiDg of a number of oocarzences in this 
region iS at TawmaW" (25° 41' ; 96° 15') where allu'Vial jadeite baa 
probably .bean kn.own. to occur for a very long time but where the 
min:eralr 1nl8 firsfr discovered m rilu ·about 50 yaam &gO. Accounts 
ofJ ·th!vocoatl!iliOOii have been published by Dr, 1!'. Noatlingl in 
1893, •Iid! by Dr. A •. W. G. Bleeck in 19081• A •ay&tematio geo· 
logical survey of the region baa lately bean undertaken by Dr. H. 
_lldJhhibb«t· of'thwGeolQgical Survey of India and the short ll1l1liJII8r1 
giVilll below iii 'bBsed.. on the rasulta of his work. 

The TaWm&w dyke; which is under active exploitation, and the 
three others of Meimnaw, Pangmaw and Ni.mahatnaw, i.11 of which 
besr deserted ··OittcrOp· workinga, consist of &lbite-jadeita rook intruded 
inta·the .nort;hem. 'end of a great elongated 111888 of part;ially aerpen· 
tinised peridotite&; '1'1:hich has bean traced for a distance of over· 
twenty miles •in .. ,an, approximately N.E.~.w. direction. .Ita 
aontherly limits are .·~ unknown. 

· The ultraba&Ut. 'lOCks are· themselves intruaive into a serieil of 
crystalline .. >Schista, which appear to encircle them. They consist of 
graphite•, .. ,glancopha.Jl&;,. vesuvjanite-, hornblende-, chlorite-, k:yanita
and. .q~ together with igneous rooks ranging from diorites 
·and- gabbros. to· pyro-xeuites and perlmites ; epidiorite derived from 
gabbro -is· the .commonest type. The more important varieties of 
the, ultrabasio•mtrasivas are altered dunites, mica-, hornblende· and 
. diallage-peridotites, pyroxenites and amphibolite&. Brecciation· and 
Beq181ltinisation are widespread and various varieties of serpentiae 
sllCh.Iil!l 'lmtigorite, marmolite and the massive ·dark green mineral 
I.QCCur. · 

On: the. Tawmaw dyke are situsted the. two min&& of Dwingyi 
~ Kadondwin, wlaich rei.lly consist of a mea of shaft& from which 
·& number of drives bave been made alcmg t1uJ; dyks itaelf. Aa 
·exposed. in the Kadondwin, the jadeite ooours in the form of large 
lenses from 5 to 7 feet thick in the i.lbite of the footwi.ll side.. A 
thin. la~ of amphibolite often separates .the two minerals, .while 
'the enoloaing rooks consist of ohloritio liohist and breooiated 

•&c. f1t;>l, su,. r • ..:, XXVI, pp.le.ai, (1893). 
· • Op. oil., XXXVI, pp.JIN-295, (1908). 
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•¢ntina.. ~e ~ workiDg face i_s about 21 feet; ·aot(NJII and on 
the hanging wall siile i_s filled, in with a breccia co1;11posed, Qf amphi
])plite, &).bite IPld jadeite i,n a oaloareOWI ~trix. 

Dr, Bleeck be&~ that the jadeite '\9'811 formed as a :result of 
the metamorphism ot .an a).l!ite-JWpb,e~e rock, bl,lt 3,QQOrding to 
J;>r, ChhibbQJ; ~!I ·~ i_s.. a,u origi:oal IIUigDI8tio ~tion 
pJ:OiiJI.ot. 

~he. ~ea a,re only worked for three months during the year and 
a,re ~ every :aWly eeason; methoda . are orude in the extreme, 
tho11.gh the uee Qf compreased.air drills and etea.m-driven J,.oi.stB ·lws 
b~en introduced lately; 
~ additim!. to.· l;hese undergrmmd workinga, large quantiti!!a of 

jadeite ate won ·in the .fQrm of alluvia). boulders from certain T~ 
depoeitli and from the Uru, boulder conglomerate, both of which 
fring4l the great ~tina lll888,. with ita jadeite-albite dykes. •Qn 
the east. ~ T.~ rock~!. co.nsist of sandstones, shales and 
OOI!glnmerai;es_, imd. iii, the latter, boulders .ol serpentine and jadeite. 
are of (l;eqwmt OCCUDeJIOB, Most of the workings, tunnels, q~ 
and pite are grouped aroud :S:ansi (25" 4!t ; 9&~ 23'), Low 
(25" S91; 96" 22') and Hwehka (25" ~9'; 96° 17'). 

The. · Um ·houlder eonglomerate, which is often h.undreds of feet 
thick and is believed: to. be :of sub-Recent age, contains water
worn bouldea .of most .of the metamorphic and igneoua rocks of the 
district, togethsr with •Berpentina· and. jadeite, Active workings in 
it are mostly oluetered aroud Hpa.kau (115" S7' ; 96" 19') and< 
Mamon (25" 35'-; •96" ,16')- Jadeite bouldea 8118 also obtainsd by 
diving into the pools. of the .lJru lliver,_ which they have reaobed 
by the ordinary processes, of recent. denudation. 

The following notes on the history of the jadeite induetry ¥8 
taken from ?(r. W. A. Hertz's Myitkyina District Gazetteer 

HIIII>!J I the (1912), Wher!! the inte:rested reader will find. a 
lladO. 

0 ~!e Iull account of the complicated administrative 
systems which have grown up· !=und the in• 

dustry aa a heritage from the peat. J.n the following puagraphs 
the term jaile is Ull8d in itli generil;· •881l8e referring: in the .caae ··!If 
B1ll'ID.8 to jadeite. ' 

• Aooording to Mr. Warry of the ·Qhineae Gommla.r Servioe,- the 
m-very that green jade (jadeite} of fine quality OCCilrS- in Norlhern 
B~a was made accidentally by a small Ynnnanelle trader- in the 
thirteanth centuzy, who, to balance ~ load. ou, his xn"DA pipke¢ up . . 
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a piece of •stone, :whiQh was late found to be jade of grea$ valuil. 
J!'Ot some centurie& 8lll&ll. pieces of alione found their ·fi&Y acresa 
the. ~ontier, bu$. it. was not until 1784; after protracted hoatilities 
between Burma -.nd China, that a. zegular trade was opeD8d between 
·tire two countries aad then thit Chinese soon discovered th& position 
ei the jade-,produaing disliricl· At .tlle beginning of the nineteenth 
C81ltury the Bw:mese ·king& seem to have beoome awue of the. 
impelltance of tim jade trade ao4 t1le revenue it might ]ield. and m 
1806, a Bw:mese oolleotorate was established at the site of wha$ ill 
·DGW tim to~ of Mogaung. which beoa.me the headquartier& of the 
jade- trade m Burma. .~h& Kaohi1111; in whose co1UitJy the jade 
depoaits are situated, and. who were regarded as the absolute ownara 
i)f alii the jllde produced,. Qlught the mineral to .MogaDDg, where iV 
wa.e. sold to the Chinese;. Whe~ it was ready to leave Mogaung 
an ad tiiJlorem 'Ciuty ot 33! per cent. wa.e levied and a. pemlitl issued. 
Paymenta were made im bar silv~t .first fairly pure, but late on 
abased wiVh lead (rupeeB· did not come into general Use' until. 
1874). . 

The period of greatesll proeper.ity •of the jade trade wa.e lietweeD 
!831-401 durillg ·whic!l' time at least 800 Chinese ancl 600 Slums 
were annually eDgaged :iii 'businese and labour at the mines. .&11 
the stone went by one of the several routes to Y 11llll8.D. Fu, then the 
great emporium. of the. jade• trade,. where Cantonese merohante 
bought the• rough stolie · aodo carried it to Canton to be out and 
polisbecf. In 1841, wa-t broke out between Great Britain aild 
China and the hostilities at Canton soon afieoted the jade trade, so 
that the Cantonese JllllJ:Ch&Dte ceased to go to Y 11llll8.D. Fu to buy 
stone, Stockst aocw:nulated and Y unnanese traders ceased visiting 
the- minee. ~he trade passed through various violsaitud..., but it 
'IVBit not 'WI.til ··1861! that ill really improved agaim Flom that 
aata. whetr '*'' :first; (lantonese merobant arrived •in Maudalay and 
mad:& a fortime by buying up all the old stoob of jade, till' now, ~e 
·bll& at the'· &toJi.e· has been carried by sea to Oanton. Durmg 
the -·«U~Slling )'e&r'; the jade dues were sometilnu colleoted in the 
ltrth"Odoz way'-"'hy the C!Jolleotor at Mogaung-whilet in other years 
tlnJ-1ia 'Wil8 farmed out ; but the KiDg of B'Dl'DIII, dillsetisfied with 
11h8' :revenue thus obtained from jade, tried in some years to purchase 
all the ma~ himself direot from the Kaoblna ali the mines. .&1 
auoh year& the Kaohins, pretermng the former revenue methoda, 

'IJ1IIt&iled the output and produced pieoea •of iDferior q~ OJJiy. 



The :revenue aooruiDg to the King from the jade dueli 'Varied ~ 
Rs. 10,000. per aJIIlum to Rs. 50,000; being Jeasfi cwhen1 the KiD!! 
tried to pumhase the jade bjmselt With the ·British: OctoupatiOJt 
of Upper Burma. the tax was farmed :out to· Lo En Pin, :who made 
himself so unpopular by his methoda .of oolleotiog the ta.x·that. he 
was mmdered at lllogaung. The ,irsfl British visit:· to 'the.~ 
was made ~ 1888, by Major Adamsott 'lrith a collUIIJl ·of. B~tish 
troope. Tha tax of 33j per cent. ou ·qutput i& still farmedr ·out by 
Government. · · · · 

Before the mineral leav~. the mines Certain: payments hau .to 
be made to the local ~ obiefll {the Kansi: Oi: .H'Wl!hkha ... dvwaB), 
which are stated to be a. ten· per ~ ai. ~tax lr:DoWD. as 
~·and a. toli of Rs. ·2-S on. every''mliliHload;.Am• &.1 
on every coolie load of jadeite :removsd. · The •atcme is •then. ta.ken 
to lllogaung, where the all ti<Jlortm, Jrotalty of SSi per oent• is· aaeesaed 
by a valuation ~ of merchants; ·lmll half, to be paid before 
the 8to4e is permitted .any. ~ afieldl, ·mhl! right··to ·collect 
this royalty and a.nother one of li par. lllint•· oil. the amber .from. -the 
Hukong valley . is ·etill farmed' Quh b; Government; .D~ the 
period under review th&, amounts: .realised oil, l;bia aqoount, •"te# 
by year, were:-.. · 

Y ... ... 
1829-l!O •. • ;~ .. • 1~ 
1830-81 ,• . : •• •··, 1,82,000 
1831-al • 1!. •: ... • ··~ 1,91,000 
1832-al • . ~:;- .,. .• 88;876 - . 1148711 
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KatQ. -~). Mawlu township of the Katha district Upper Burma 
d . -·•-- • • an l8\ """"'- cil!eported from Tibet; Jade (nephrite) is stated to 

OOClll;i..'·iD:• · th& OOl:lllld.um 9.uarr.ies of Pipra, Rewah State. 

Lead. 

[E. L. G. CLEGG.]. 

The JJistorT·· ol the lead industry in India; continueiJ ·1;0· be, for 
8J1 praotic&lf~ the record of the exploitation of the great 

Noitliem·JiwiSiates: ore deposit at Bawdwin in the·Norihem Slum 
producllonF '""" ore· :States of Burma•and the development of the 
_.., . · . .. metallnrgic.al and milling- .proOesaea there;. The 

oilurrenj ftcOM& :oj this enterprise open during the quiDqummial 
penod \1909'-t~~ ~ the production of fii,OOO tons of lead; ,during 
,the .nextJ i>eriod, 1914-1918, in epite of the difficulties caused by the 
:war;·."18i8l7 to~· of lead were extrac~ ; in the next .period, 1919·1923 
the prod11ction -had increaaed to 161,902 tens; in the next, 1924-1928, 
·despite: ·>it.: 'imnall '•et · back in 1925 owing to mine :firea, im .increase 
1vas again. recorde!l, 297,715 tens of lead being produced, During · 
the perioll, ·unaer .review, although a total increaae. of produotic!l to 
377,995 ton& ;~irl,cludea 6,582 tens of antimonial lead) waa registered,' 
the reven1l8• 'derived 'from this showe a depresaillg decreaa& to 
R& 7.,89,51,001 -·~omparad with the Rs. ll,U,41,670 deiived .from 
:the production ,ext the last quinquennial period. This fall in revenue 
:rdlecta· .the!' :lirisia through which lead mining haa paaaed during 
;tlu!: peci«<.. and;. is J:e1leoted in the annual output of .lead ··-shown in 
Table li«k !1;9 explain this eteady fall from a zecordl wtput Gf 
·~9.~· toD. in i929 to 7o,ii60 tons in 1932 and -1938; 0111 m.a 
Jpokof.q _the .l!tate of the lead industry in general. 

l!'rom. ·1921 when the world's JBOclni:tion 'fi1 lead waa about 
88o,ooo tcDB and the price .£22-Ii> per ton, thpre was a eteady rise in 
both pf9duotion aud price to 1925, when 1,549,000 tons were pro• 
duoed. l!.t· ·an I!.V8rl!.ge of £36-8 per ten. The high prioea prevailing 
iitimnll!.ted the search for new mines and efforts to augment the Pl9• 
duotion from uiating properties, and prod11~tion continued to, in· 
crease' to 1927 when the world's output totalled 1;634,200 tons, The 
price, however, failed to remain ·~ the high level obtaining in i925, 
aud dropped to £31-2-3 ,in 1926 and £24-ll-1 in 1927~ This fall in 
price waa responsible for a alight fall in output in 1928, to 1,622, 7711 
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'l'iltai ore· . I<eod v..zv.m • VGJutift· 
mined• osf!raoted; ~ .... IIWii'llfl. 

- ,_ ·- - -- . . 

!roDs. !i!ODB. &. • £ 

........... 19Ut8 ln;198 f· 68.6!/l 
(G) 1,0110 

~6,208 1 1,1168,~91 11,111,181. 
.. 

.79,038 
. : 

10~9: ! ·468:»97a {:: 1/,46,63,6111 J (6) 1,866,111 .. • . M1,200 l,d1,1.01 

1930 • • .. : 62ji;8J.4: !· ·. 78,030· 
(G) 1,700 t 1,Bi,49,811B 

8,64,994 
l 
j (c) 1,310,1iB 

' ' 
m,e'llJ: t '13,280 1,11!1,88,1116 • (1:) 961,681 l9all • . •• (iJ) 1,6011 ' 1,99,648 ) 

,'II 

1D3S a~ 1 '1'0,680 Ulll'l.U1 J (48116;18« . • . 
(G) 84ll 88,140 

' ' ' ·waat· . . . 464'191 {· 
I 

70,680 1,18,111,6611 t (<I)'~ (il)l,438 11,89,388 l 

·' 
.. . -

'f&r,U. I z,:r •• ,uz r 311'1,4~ 'l~rl;81,868 ··'!' 6,881,1~9 . 
(II). 6,SU 1B,29,UJ ) I 

' -
·-'" 1'4,1198 1,56,48,371 1 1,111~ ........ .,.1989;34 . ' ~fiB t '" '1•1'1\806 11,48,8BII • ... . -

(CI) Anlil!l<nW!i·llllldo (b)$1-Rooola-4:. l~I;$1=-Ro.l3·5. (d) £J,o=Ba.13·8., 

tollS, ·" few properties Uutting. ij.own 0)1. fiP,cllll.g. themselves UD.l!ble t'O. 
operate at a prqfit. The average price f6r t'he year was £21-3·3, 
but m 11129 bettet prices prevailed over t'he· greater part of tli"e year 
and· so stimulated' output theta reoor¢ world'~ production of 1,7241,33& 
tona of lead was attained. A:U. nowever was· not weD. 8iDce' 1:927' 
11here had been an inorMsill.g disparity hetweo~ consumption and' 
production. In 1928 this disparity had' oa118ed a certain 1DDoun1t 
of apprehension lllllong·l&ad produoeri; lllit·.afte'Ji meeting and Tevi8'1'f'; 
ing the situation they had col!liider&d it unnecess&.l'f to restr:icrlr ·out
put for the time being; In. 1'9"29c the seriousness Of' tile situation; 
was fully realised and led to the formatio~ lu 0Qtober Qf' .a lead' pro" 
ducera' association to try and balance !)mducti~ wit'h.OOU8UJIIptlolL< 
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Thi,ll IIIIBI!critr.tiqn .funotione.l ·1;hroughout· 1$30 and ll1lCCeeded in -
tricliiiig (lntpul to a sligh1! ~~ •. to. 1,625,000 tons but not sufficient. 
IJ to, art.est the downwa,rd. price qf the metal, whioh averaged £18-1-15. 
-~ ~931 .&(lllte depresaioJ!, ill. the.~~ ~ still~ 
e.isting, a :reetJ:i(!tio~~o o~ ~5 •-PEm ®nt. outpu~ WI!& ~de 'by the pro.. 
ducers' asso~tian w~ six: '!Jl()nthe :(rom May bt and fu:rther in. 
creased to 20 per cent. from July 1st. This muced the output 
to 1,401,00(1 WDil• b~· ,Ii,r<md ~ciellt to balance llllpPly and 
lle~ and at .. tha wt .of the year there WI!& aglli;Q. an estbn.ated 
incre,.se of world'~ stooks.•of th~! metal.. The yearly averagt~ price of 
the metal had fallen to. \£1344;, ·despi~ the fillip it had received 
owing to England's absndomnent- of the -gold standard in September 
and the consequent rise of .sterling pricee, which, incidentally, 
colllliderably improvedf the ~ of ·Empire producers. ln. the 
beginning of March, 1932, the• lnternati!ID&l Association of Lead 
Produeers was diss.olved. a!id it was left to natural economic laws to 
adjnst the position. .~ world's outpuir declined to 1,138,000 tons 
and. the average price showed a furiher -decline to £H-18 ~ ton. 
In, 1983 the slow recQ"leE!Y in world trade was responsib~ for the 
balancing of the world's impply and demand, but not sufficient to 
rBIII,I)ve the huge J~oCCU~Dulatian· of lead stocks wllich still remained 
til. .depm&s • market. --The. wodd's. output in~d to 1,~64,000 
tons. whilst the. average. pri<:e •of the metal for the year declined 
slightly to £11~16 J:l6l'lton. 

In 1li30, the Bllrm& Corporation· abandoned their intention of 
increasing tb:eir lead output -by milling a, somewhat lnwer grade of 
Q!:I<Ud tllem:·olftpUt e.t- '18,030 tons wae 1,008 tons less than their 
:record prodnetiQJi of l929; In 1931, in oonfmmiJiy with tl!.e· lead 
prod11.~' asBQciaj;jon, they furthe~: restricted their output to 73,280 
toDS, meanwhile .considerably reducing their production costs and 
attaining j, higher degree of metallurgical etli.cieney. Potther volun
tary .rednctioD:,, ~ output to 70,560 tons waa mad& during. 193:1 and 
1>933 inl-.pursuance of the. company's policy of ' restrictio11 until the 
position of IIIIPPlf .and demand showed that additioll&! metal would-

. not ail~ the pnce level.' 
In ll9l9 the. llurina Mines, Limited, which up to that tin:le bad 

been a J;.o~don concern, WI!& reorganized with ita headquarters in 
Ra.ngoo~' ·~ the :Burma Corporation, ~ This oorporati!IJ! 
now p08$esses ~ total au~horizqd, capital, of 20,000,000 sharee of 
Ra. 10 each, of which 1~.54111'811. allales hiiVe bee!!. issued. A. first 
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m.ortgage 8 per cent; conVBl'tible debentaie issue of £1,000,000 was 
redeemed during the 1924-1928 quinquennial period. The magnitude 
of the finanoes involved and a study of the ore reserves given below 
will convey aom:e impreasion ot til& llize· of this induatry that baa 
been developed in ·the .heart of the· .Shan jungles, 600 miles inland. 
from ~ and onlf 40 miles from the Chinese frontier. 

TABLE st.~ Bes~Wves· '" em Jvly 1st; 1983 • 

.Ag. "Pb• Zn. -CU. 
fiDL - per per -(per i. 

ton). -'" 
_ .. -t. 

Nal<JhiDaman..Iade(provOcl and ~ SI-ll ll6-ll 18-6 H 
probable). 

Tott.l Shan, Biuman and KAaliiu ' 1;995,782 18-9 llll·6 •'10·7 11'38 
lodlo(provecl and pobable)· 

llroioatba lodo. (proviocl_ and - ,, --~ll~IK,_:_499_f--1~il~·3_1~~19_·6_1-_r2_·1...f--f·_Oil.-.· babla). . . . r-
Tott.l (proved,aad.probable). • 8,998,608 20-8 liH 14-8 0-K 
Extracrlod , • . • ; 4,867,7118 lll-7 U·O 14-1 1'16 
Beoerve inmbr.e • 4,130,7'8 19•6 26·5 15·5 0·69· 
Oreotoolra- ,, ••. 3,~ 19•0 llll·8 13·3 0·79.· 

r-~~J~--1----~--~---
Naloti-.e • 4.m:1n- 1a.e 28·5 1s.s o-69 

Inoluded-m thiS mserve are 128;754 toi:ut of copper ore aeea.ying:--

.Ag. or.rr. (F .. ton). Pl" pei'cr8nt. ~' per aent. CU. per. cent. 

llloll. 14-6 "1$-9 6-9 

Til& total reserve at the\ lind- of the previ0118 -periOd as on 1st July, 
1928, was 1111 mllowll =~ 

Tous. :4 ozri, (Per ton,) Pb. per oimt>. Zll. prirr amt. CU. per """'" 

4,099,8M ili6 _26'9 . 16o0 1-16 

a!Jowing an inm:eaae of 34,108 ton& ior the period under review. 
The following ore was·- extracted from the• mine during the 

periOd:- .. 

1:-dolnocn 
Oopper 01'8 • 

.... 

.. -

This total, with the increase ol 34,108 ton& in the re11erfe, zepmsente 
the amount; of ore developed cla:ring the period. -
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In the neighbourhood of Ba~dwin, an anoien~ s$riee o'f rhyolitiii . 
taiJs, :flowa, and breooias, with coarse felspathfu ;grits,, has been · 

· · . . intensely crushed . and' dislocated by over-
OeoloiJ and elplora· tbmat faulting. The· ·.~ ·ore - Ghannel a · 

lloa. ih this zone, and .._wting Qre-bearillg !!Olll· 
tions have JhetallomatiGally replacied the GoDgenial .materials in the 
tWl'll, gi.viok riie to sulphides ~ whll.t- ill· boltn as ·the ;Bawwin 
fault. 

Exploration work along thill fault. wliioh -~·.. •p;rozim&tely 
NAt, luis been llaliied out over a diatence qf neaTl)' '1,000 feet and 
·baa tevealed i length along the strike .of li,!l(){) feet . ior the great. 
Bawdwin ore-body. This length m in three _BectioDS, , the_ Shan 
(900 feet long), the northern, aepan.t6d from th6. Ohinll.ti!An• {11200 ff!et. 
iong), the middle,' by the Y1lilnil.l!. fault whioh throws the former 
lieOtion 700 feet ·in a north-eaatilrl:t direotioll; 'ithilj! the Cbinam•>:~ 
iii separated fl:oili the Meingtha (1,300 feet long), the so>:~them. section, 
·by the Hsenwi fault which luis transferred the latter sectitln 1,200 
feet to the south-eilsl;, The Chinaman- and Shan. lodes. had4 to the
west and the Meingtha to the cast. The Obin!l.m&-q. seotion which 
contains the !Dajor and minor axes, forlllk the· middle portion of the 
~body and is• uaturally the largest and lioheeli. ~1!1 ore-body is 
®nfineil. to the rhyolite tu1is locally designated the· Bawdwin tulfa. 
UnderlyiDg thi¥16 tu1is is a aedimeuH.ry bed known 811 the· Y1lllll&ll 
bed, \\'hich ill 111lfavt111mble for mineral deposition;·· The Y1lllll&ll 
bed, owing to a northerly pitoh of the series, is met, _lit 811Qi)e8Bively 
·bighmt horiaQna -in a ilbutherly direotion. 

The dl!in8DJ!in lode, with the exception of a few footwall veins 
anc1 a ·BID&ll aeot.ion . at the very southern extremity on the upper 
levels; may be ooDBidered to lie fully developed by ·the work com• 
~leted on Nos.• 9, 10 ··ana 12 ievels during the periocl under review. 
Ita width va.ri• from & few feet tb over 100 feet, maintaining on 
~ lbvellt •an, a'verage width of 50 feet of solid sulphides over & 

dtst&nce of over & thousand. feet. Writing of this body ·in 1917,, 
M. H. Lo-.ul aaya--;- · 

'It il primarily a zillO'lead-.UVir Ore·i>ody With IIIUiilllmOUililr of copper alon"'. · 
tlla edgeo.' . . \ . . -.. 

. 
Mi:. J::, ~ lVJ:P~~'i; ~~~. ~P· l1H78! (iD17) 1 o~qa ~"'• 4"'""· · Im!_, 
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In 19.23, A. ]i, CaJhoun1 wtolle· .... 
' 'The - Ia ... intimate llliDDte ~ galell& 6111) sphalorite and in 11111117 pl.

ah!o of chaJDopyrite,. although the latiA!t Ia aro.n found in ponllel banda &kmplde 
the former 11 pnm. nnmixed ohaloopyrite. The mlztuJe of galeJI!I and sphalerite 
OCIIIlaiDs appEO,Eimately l•CIL of eilvar 1m ._.peroent. of lead.' 

'To quote• M:r. Lovemant again,-
• A O!OU oeotion through the Chinaman. 'lodll eh01!1 a eentral .am. of solid zinc

loed ore, wi~ the zinc gener~, bnt not· Invariably, in ex.- Iii the lilld. Oli 
both aidal of this· oentral ...., are a.ltematiDg banda of solid ore and miDer&liood 
tulf, Thllll bemle ·perallel the main boCiy Ill atrilol and dip, 1m II$ not ponial&it 
thelll8elvee, oos.Jescing aad pinohiDg out and .i!l reality forming a 1101t of stookwork. 
Tliooe ba.nds are geDerally high in lead and OOlDJll'l'&tively low in zinc. A alight 
piiiOOIIt&ge of oopper Is generally fOmid On their edges. Prom hath oidea at ti
banda the lilineratieat.ion eDollda far 011t iilto the td, gradually II\OrgiDI into 
barren rook. Ooouional oO&ma and patehea of. ore o.re found at oonsiderable dfl.. 
tance. There is no iharp bounda.ey betwoen mineraliled and liDIIIiDeraliled ooontry 
lOOk II a genera[ thiDg, although this oondjtjm is approximated in a few pJaooo 
Ji1· fault plaDeL ....... The extreme riohneos in llleta1 cootent of the ore-body is 
beat shown by the fact that a bloo!l roughly 800 feet long by 600 feet deep by SO feet 
wide conta.ina about l>750,000 long tons with an averagil value of approzilllately 
Ag. 30 oz., Ph. lU per·~ ...a Zn. 29 per cont. .A theorelical block of $ha 1&108 

air.e of solid gakm& ...a sphalerite with eqaal amOIUlto of Ph. and Zn. W01IItl con
tain approximately ll,300,000 long tons. Thus the block in the llllnes ill over 75 
'per cent. aolid lead and &ina sulphides. ~ "' ..- A gradu&! thinning of the ore body 
tabs plaaot. on·approaabing the Ullderlying ,..wnen&' 

Mr. OalhoJm S1l1:llS up his years . of experience of tbe Chinaman 
ore-body as follows--

• Taken u a: whole; the aouther!l end pi'ed.Omin&to In zinc-loed ore ; the middle 
iii ·llwro oqnal quantities of both ; and m· the northern end the zinc ill part\1 "" 
plaoed by aopper. In ptactioelly all sections the ore aloag the hanging wall !a the 
highest geode, with the lead pi'edomiltatlng .o .. r the Iillo, but towanlll the COIItn! 
Qr the fool> wall. the !dna oon- inoreaee . nntil,. in lll&lly -t.loal, the JliDd pre
dommateo, 

Still further towarde the foot wall-the oro becomes lower grade and belOW' w~at 
~·· oia.s all ore untU It is only mineraliled ; tho lead ~owever predomin.alel ~~ 
,..,ofto!l found ae pm'e otyetaie al galoaa. - - - There il no delllllle ~Pill& limit 
~ the foot-wall aide, ·exoopt what ;. arbitmrti.Y d1ed aa the Jinlt ol cam
'1!18lcial ore (20 per aent. combined lead·ziD• With w~•- oil- It oontalaa). 
Later, this arbitrary value may be )owored and another 8,000,000 tono of low grade 

oro added to the --· 
Later ih 1931, the same authority& states,-
' tip to roeent· yeere; no .lOOk nnder :115 per cent. oombined lead and.~· ouJ. 

phldes with . acoompanying s!l- wus considered proJ!tllble ore, but dul'UIJ tbe 

' Pnao.o. 4-. fml. Jf;,_ llwf• Vol. LXIX, p. Ill, (1918). 
• Of>. oil., VoL LVI, p. 183, (1917). 
• .Jfin. llAf!. XLIV, ,_ 329, .(J!Uit, 1931). 
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']""" two ,_ tma U. been lo"'""""' to 16 par oent; !IJ!h,. total ore ao developed 
~ enraoted,Jn the ontiteore.body to datoll..,,~,.,.. · ' 

,, 
PJi., ZD. ·Ca. 

~. '· 'l-. ~ 
par par 

QSa; :l cent. COlli. 
"""''' ' . ' 

l)ojnloped. 7,881,788 11~''' U•l 16•1 0.98 
I ~-

:Bztraotecl 3,816,103 ~-a:·. •111.,7 16·0 lo06 

· '•'lvlol·on·-fn tho Jliil8 . 4,!66,886 ~ S.ll 16-3 '1)o88 

All a result of work COllcluded in No•• ·IIi 1!, 10 _and lJ. levels, the 
Shan lode; :which is about 20 feet in -average width rmd contains 
high ~ad& copper in addition to lead-zine sulphide• was completely 
developed during the period under review, .. wll&t- th@ Meingtha lode 
:which provid~d the most profitable. diacovC!liY , of. the period was 
developed on all levels down to No,, 9, ,The 1\leingtha lode 
yielded.:-

TODI. Ag.-. Pb. paroent..ZD..per...it..(ju.parcent. 
~M.488 16-8 19-6· li-lt 1* 

.Some of t1Us ore is high in copper and .contains• .ilickel rmd cobalt 
aa aroeuides, whioh are recoveled :with the copper .lllinerala by :fl.ota-
tion. ·· · . 

The new 'mpper• ore-bOdy called the Chin lode (fonnerly the 
Gold hole). was connected to the main underground workings on. 
No. 1 level and is now being Byatematically developed. The ore
body; from which fine specimens of native copper are obtained, is a 
:fl.at-lying I10pper vein in rhyolite. It is situated to the norlh of the 
Shan lode but dOes not lict within the Bawdwin fault. 

Prosp&oting has been carried out in the Bawdwin fault beyond 
the limita Of ·the Ore.body, To the eouth the fault wBB< followed ou 
No. 6 level to •co-ordinates 4656 81, where overlying sedimenta were 
encountered. To the north; on the aame level, the vein waa followed 
in tufl and rhyolite to co-ordinate 1906 N. Here the vein was found 
to. be ~ and of non-comme:rcial ore. It is proposed to continue 
tlrla drive another 2,QOO feet at least if. tha rhyolite continues, as 
th~ are barite deposita on the ll1lrlace which may indicate the 
exmtence of other commercial. ore bodies, 

• ~da--Mamlc~ ~ 
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The ~ Wlloll llrlgUuilly worked by tb.e Yunnaneae Chin-, 
probably for hundreds of .• year~~, and abandoned by tbam in the 

Mlnlog lllld develop· sixties .of . last century, . wheil their galleriel 
.... zeiiO}r.ed. ''P""'"'"ent. UILderground watllr·lavel 

and the Mahomedan revolt in Y 1IDllall reu• 
dered their t!mure aJll®l!8t the K""hiu tribes imlecare. Jrlodara 
developUlent COUlUlencM in 1902 after the attention of EIUOpeaDJ 
bad been drawn to the vaet heaps of :lead l!lags left by the Chinalle 
from theil' ailver1111eltiug operatioiiB. In 1909, the first produc
tion of lead and silver .from the old l!lags was made. Early mining 
exploitation was not enccmraging .but after ,the .discovery of the 
remaiiiB of a large ore-body in the ' Dead Chinaman ' tullllel in 191.2, 
development hae been active ·and nccessful and the many thousands 
of feet of driving, ctoss-cuttiug, and :daing have now proved the 
Chinaman lode to be ooo of· the 1argeet and riche!lt ailver-lead-zino 
ore•bodiee in the wo~. · 

The ore-body was .originally attaCked by sinking a vertical 
ehaft in the :&wdwm valley, but tmce the potenti&l riohes of the 
deposit were realized, " QQUl!llencement was JDade in opelling up at 
.deeper levels, by driving Tiger .tunnel from a point nearly two 
Uliles away. Thill ia 653 feet below the zero-level at Bawdwin. 
is double-tracked . from the portaL .'f;o the Marmion shaft and il 9 
feet by 8 feet inside meaeilrement •. It corresponds to the No. 6 
level of the mine and. ia. the. maili. haulage and drainage level. All 
tlie ore, as it is mined, ia raised or lowered to thia level and hauled 
out by electric locomotives to the tipple plant and storage bins at 
Tiger 01m1p. As origin!illt driveil, the Tiger tuDnel was within 
the Chinaman ore-body at the mine end and was therefore liable 
to daJDage resulting from mining operations in the lode itself. A 
diversion tunnel liued with maeonry waa ""cordingly driven m the 
eonntry-rock on the eaet aide· of the Cbin!QIIan ore-body and oon~ 
neoted up to cross-cute in the lode . eo aa to prevent any ohanoe of 
transport ·'beb!g mterrupted througll !110V6111811te in the Ore-body· 
The replaom:Dent, .in Tiger tunnel, of timber by maaonry bas also 
been OBI7ied out, 

Anbthet . most important pieoe of work has been the ainking of a 
large; vertical. _ c:irou1&r ehaft known as tha Marmion shah. iD • the 
!l01IJltry rook on the weet aide of the Shan lode. The ~ J& 1iued 
'!rith lll&IIOnry and. equipped with steel-work for guiding oagoo. 
During the poti(lli ll!'dllf ~·'!' 1Jda a)laf1; was mlk • farthlll' 636 

N 
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feet to a total depth ofl,606 feet, l:e;, llll feet below No. 12 level. 
The masonry lining and eteel work were oompleted and the skip 
oilgeB operated to No. 12 level and the big oage tO No, }1 level. 
A diamond-drill hole was bored from the bottom of the shaft to a 
depth of 1;9511 feet below the surface, and ~roved the .~nee of a 
total thickness of TODfeetofunfavourable sedlmentsat th\8 pomt. .. 

Other developments which have, been cilimed out during the 
period under renew are a& fonows :""- · 

• 

J!'eet. 
ll3tl 

82,1180 
40,741 

1,108 
ll,l91 
1,7113 

TM.., '19,288 

(2)' A skip- ioading pocket was made fOr the Marmion shaft 
below N 0, 8. levei, 14,220 cubic feet of rook being exoavated and the 
apace lined with reinfOrced concrete. The ga~ for the storage 
bins· and the: four-ton measnting hopp!ll'B are operated by com-
pressed air. . · · 
· (S) A sidp-dum:ping poeket Was also made just beiow No. 5 level 

and coii.Bieta of two compartment& lined with reinforced concrete .. 
The dumping gear,. which oan be put in and out of action in order 
to dump thukip or Ietit go through to the ~ur.face, is eieotrioally
operated (remote control) b~ ~ hoisting engineer on the ~surface. ... 

(l) Double-deok cages; with' ~ton skips (undereiung) were put 
in operation on November 19, 1980, hoisting ore from the No, ~ 
pocket ani have provd very ellillient and highly sat.isfacliory. . 

(IS) A oomplete eieotrie .U.,aual ayatem, both visl"ble and oral, 
was installed in Mami.i.On• shaft.. It consists of a 17-oore cable, with 
jnnotion boxea, pull awiteheao b11ZZM8 :aud ih.dioating lamps oil. all. 
levels. .. . 

(6) On No. 10 levei, a pumping station, consisting ol two ':Reea 
Roturbo multi-stage pumps, each 750. G• P. 'II{. ·against a head of 
1182 feet, driven by a 192 B• H. P. slip ring motor, .W&,s .completed and 
~ been need since June, 1930. · · 

(7) Two .battery locomotives '(2! tons al).d lf 'to!li' respectively) 
wera placed on No. 8 levei hauling ore from north and south l;o the 
Marmion shaft ore . pocket. They handle lOO to· ·.1100 .l;ons per day 
and are botb. etlioient and: economicaL . · · . · · · 



(8) :A.1I hand-trammed cars in the mine have beeli equipped with 
'either' roller- or. baR-bearings. 

(9) :An ()sano-type scraper-loader . with a double drum air-hoist 
i.nd Bllveml smaller scrapers operated by Little Trogger air-hoist& 
were tried ]int were not found to be of any decided advantage in 
amall drives wheD. using cheap labour. 

· (10) lbnovatioas. are. the uses of old railroad steel for drive leta 
instead of the more expensive timber ones .and galvanized wire net
ting (3' wide,,s· meah. ga,uge 13) in place of B"xi"x6' lagging .for 
lining up the sides . of stopea. 

(11) The last of the fire ate&, the ~n south of 1,500 on the 
upper ·lenla1 was completely l'j!OI)vered in 1929. 

(12) Diamond ,drilling . has been used for proapectillg the sedi
mentary bede in the bottom of the Cbinama11 i.nd Shan lodes, and 
has been found to 'be slow, difficult and costly because of the physical 
ohataoteristioa of i;he. •friable rook which will not core; 

{IS) The. mine .recovery co-eflicienta based on the eztraotion of 
all ore mined up t~ January 1934., totalling 4.,906,517 toas, show that 

·there will be a. ieoovery· of at least the tonnage. of metals shown in 
the reserve, 'bnt in a. larger tonnage of ore than eatimated, because 
o~ &toping outside the hypothetioa.l linea drawn from the result of 
cross-cut sampling.. .. · 

U4) C:>3ta have baen m~terially rednced and ellloien.ey in.ereased 
during the period;• · 

In the last .quinquennial review, reference is made to the small 
qnantitiea of lead-ore. which oontinoed to be raised in the Southam 
· Shan. State& at Bawzaing in the vicinity of 
Soulhll'l! Sb111 States. Mawson, a village lying abont 18 miJ.ea uortb. 

of! Heho on' thir Southern Shan States bmnoh of the Burma Rail
ways and also to the shipment of old Chineae slags from tbe same 
atea• No 'shiplllBJlt of slags took place dnriDg the preient qniD
quenninm whilst tbe output of lead-0!11 from Bawsaing, whiob had 
increased from 315 toas in 1926 to a mazimum of 1,161 toDS in 1928, 
declined to 719 toDS in 1929 and 305 tons in 1930. Thenafter the 
mine wae closed down, being nnable to work at a profit at the low 
prices· prevailiDg for lead. The ore reserves in sight in .April, 1930 
ware officially placsd at 185,40Q tons understood to. average more 
than '(. per oeDt- lead. Dr. Coggin :sro-· has .·~ this mine 
hi. !'- Jlllper on the Lead Ore Deposits of Mawson.. With refmence 

. ._,_ llfoL,8wnr.l .... ~-,. 184(1881). 
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to the ~ ~ the O%el! Dr, .B~ ~ lAIIIIIII&riaiD the opinioa 
of, preVIous wntera on the . &ubJeot, gtvea bia tentam opinion-

, that the ll&wzaing depoilifil ·hr.ve more in aoiiiDIOil w1111r. t1ua world-wide 
~fil of lead_ orea in ~tary roob that hr.ve apporently llad .., ...... 
indepaDdent of •gneoua aotiYJt,y rather than with othon that a.re boliend ID 'bo 
dinotq OOIIIlOOted with ipeoul!>aroe&' 

He mentions that aoioDgat their characteristioa &l&-

. 'their - in bnoolated ...... of IimeoiDu ..a ....Oatod ........ 
In pipea 8Dd o),aunela • · · 

and that--
, to some though still ullkncrwn utaut they a.re of mafilsomatio origin f.. 111r.a 

galeua oortainly oocura at time& diaeminated in Jimaatonoo,' 

. A small output Q1' .lead. ore· was reported from the Yametbin 
clistriot of Upper BnrJ)l8,. during the years 1925 an.d 1926 in the lui; 

quillquenninm. Tbia was probably from pros
peotiDg work in the Iocality opened up by the 

Mount Pima Mining Company in 1908-09. The latter ·ventme did 
not. pn~ve a BUCCeBB and .. nil· output of lead is reporied from Y
ihin during the period under review one concludes that the 1925-26 
venture shared a like fate. . 

A small quantity Of IeaiUlgured in the mineral returns for 1925 
and 1926 from Jaip'lir State. During the present quinquennium 

·-~-- ,_..._ a return of 6 tons for each of the yeam _1929 
--- .ma 1930 is reported. 
We are greatly indebted t,o Messrs. The Burma Corporatiou, 

Limited, for all the- detaila.giveninthis article regar!1ing the Bawdwill 
mine-

Magnesite. 
[t. L. F.lmHOB.] 

The ' Chalk Hil1li ' lying between the town of &!em an.d the 
Shevaroy Hiii8 in Southern India derive their name from the genanal 

·etfeot .of the netwOrk of white J1181!1l811it8 veiDI, 
~ ~ .·. which are prominent over an ~- of about 

4l square miJee. 'The .Ooourr8D.OO was wen lmown early m the Jut 
.century, when .Mr. J. M. Heath; then 'Commeroisl Beaident '(Col
lector) at Salem on behalf of the East India Company, was .m ener
getic prospector. The area was .described by W. King and R. B~ 
Foote. in l8641 and the grjgin. of the maguaaite by aUeratiou. of 
dllllite (olivine-rock) waa first noticed in 1899.1 A more c:ompl~ 
aooount of the. area with map and phot,ographa W&B published m 

.a Jl-Qd. Bani. I._, IV, pp. 8U.17. · . 
I~ JL ~Dane), Bao. fhll. ..,._ 1-., UV, P. 1M,~ 
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1896 by C. 8. Midd!emiM,~ who amr- .. special attention to the~ 
qll&lltities of mineral easily available: The network of magnwte 
veins ia seen pieroillg, two great intrusive masses of serpentiniaed 
ultra-basic rocks. Over· an area of about 130 aores the volume of 
magnesite was estimated to be from t to i of the total rock volume. 
Over an area of 1,140 acres, t1ul vollllll8 WBil :teckoned to be from 
lth to foth. .Of the quantity present in the thin veins and patches 
in the rest of the areil, ,no opinion has been expressed, but Mr. Middle-. 
mias regards the amount of magnesite in these hills as ' practically 
milimitsd;' According to Sir Thomas Holland's view of the origin 
of thia mineral, its formation ia not a mere nperficial: pheno
menon, and jt may be expected tO ·extend to considexable depths. 
Dr. ;r;, Coggin _ :Brown• desc:ribes the . compact vein magnesite of 
India 118 a hsrd, white, brittle. minetill, closely resembling unglazed 
porcelain and breaking With a conchoidal fraotlm) -;. its crystalline 
structure is not l'isible to the naked eye. · 

Through. the enterpriee of Mr. H. G. Turner, t1ul Magnesite 
Syndicate, Limited, was fOrmed to develop tho deposite. A .paper 
by Mr; H. H. Dains1 demonstrated the high quality of the material 
obtainsble, the percentage of magnesium carbonate in ordinary . 
samples bsing from 96 to 97 and in pioke!l samples 99. The ~ollow· 
iDg analyses have been ·made on fair ssmples :-
- ,_-

' Plo- l!'-
m~ Dr.liiL (~ 

.. 

. sam l• 1· ·• 
.. ~ .. - . . . o-aa. OOIIi H7 G-81 1'70 -.,.y; . . • }i o-ao HI G-1•{ - CHill 
~ . i HO 0010 ._,..;.,.m; •. i,;, I ... 0•80 - . .. •• Lim<i • • . . .. ;r 0·88 0·18 .. .. 
K~O>ide . -.,, . '7-35 46•48 46·28 J 87·80 &HO Car Oil dlooide • . ..... 51-44 50·71 50·10 
Water . . . . 0·87 0•18 1·30 0·80 -Bulphuriil acid • . 'j, .. '•·· 0·03 .. . . 
Phoopbaoio acid . ~- ·' -~ :•~!. --- .. 001 .. .. .. 

TOTAL ....... 8IHis 88oB8 88o87 10&-08 88o88 
'I 

(G) . .,._...-,_., ·•' 98·79 ·87-18 96•3' 97·80 87-'0 



J:,X:X;l. Ni!!CI'!Jl Protlt~ditm of iflflia, I92iJ-88: Magtteritt. isi 

- The. ~~ ,!A,•won .by .open quan:ying operati0118 and is ealoined 
on ~ . <spot to .produoe (4) highly calcined w: cautio magnlllia,
obtained, ~~~ .... :t;emperature of about 800° o., and. (b) dead-bumt, 
sintered,, !ii: · ~' <magnesia, obtained by oaloiDation, at , about 
1, 700" Q, Roug]il:r •.speaking 2 tons of the orude. mineral yield a 
little leas than .1 :ii\ln .. pf .oaustio magnesia, while about. 2l tons ate 
requisite f~~ ·j;bii 'manufacture of 1 ton of dead-bumt magneaiJ!. The 
followi:Dg •is . a Btatem~t of average ·analyses kindly supplied by the 
~ Syndioa~; ~:~ . 

Cnule : Jleocl..bamt 
;,,_ ........ ... miFd? 
-.; 

. - - -... -~----- --

! ' Por """" Por..t. PorOODL 

Bill.. ., • ' .• ··:' 1•88 8-39 8•159 

Irqn ~a. w.ai~ .• . I.! 0·08 CJ.14 1i0'1 

Lime. " . Q-81 • 1-48 '1.oll 

~ ,,._ -,,, . .. 48-41 88-18 98-18 

Lou qnlpitiGij. --~·-,1 _;,. C50-~ 1•81 0018 - :•' • "!';- ~- -"'·' 
•· ', ' 0·20 ~-~ 

The fcifiijwibg . table Bhowa the amount of -oaloined magner4 
lD&Il1l{aoture' du:rinjf 1929-1933!'~ 

lllllf • :<!!· • 
11180 • • • 
1981 • .. ..• 
ms· ~- ' • 
1988' ._ •. , •. .• 

·-. . 
• 

.· 
'!rem~. 

11,405 • 
7,498 
'4,408 
1,774 
1;187 

These ~. ,.inolude the output of a speaially bu:nt magn-:mte 
whioh, ill, }iei!!g .. Qed; for furnace hearths in steel .work& 111 tbe .United 

Kin,f~~exporta !If calcined magnesia d~ tms. period avereged 
4,98Q ~ annually and of orude ma~te only 212 tons. ~e 
latter ·-Bpre.; .. ~ 80 small beoauee even Wlth a 10 per oent •. Imper~a1 
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p!8(elenoa .~ the United KiDgdOIII. in faVOll:t of Empire magneaitlf; 
the oompanr is UDable· to oompete in the markefi. for orv.de magne
site, altho•tgh the quarries are equipped for a l'roduotion of 50,000 
toaa of crude. magneaitl! annually. 

Experiments Diade on a oODSiderable scale on behalf of Mr. H. G• 
TUrner' showed .that whm highly heated in 1m .,J.eotrio fomaoe 
ths Salem magnesite yields a hard deaae orystalline maes of the 
greateet re.fraotory quality. Salem magnesite hae bean need in 
Norway and England for the production in an .,J.ectrle fomaoe of 
fuaed magneaite and ilead-bYttD.t Wlll.gnlllljp.. 

Magnesite ia kllown to occur at eeveral other places m southern 
India, alwaY' as veins traversing peridotites; for example il~ Seringala 

ia Ooorg, on the Can......., above. Fraserpet, ,Oaacr O¢ameac& .• -,J 

iD: other parte of the Salem district, • in the 
Triohinopoly .ammot, and iii. th& HaMan and Mysore districts of 
Mysore. 8 In 1923, the Tata Iron: and Steel Company acquired 
magnesitlf propsrties in ·the My8018 district with a view to pro· 
duoing :refractory material& for their fomaoe at Bakchi. The out
put ·in the My&ml Stall ambunted to 4,114 toDS in 1919; $,046 tou 
in 1920 and 2,1365 tonS in 1921. The production declined to 856 tona 
in 1922, and 100 toilS in 1923, the decrease being due to the 
temporary olOilng down of the mines worked by the Tate J:ron and 
Steel ·Company, Limited; Theae mines were ·re-opened during the 
quinquennium under repon and produced in '19!14- 34, teas, ·in -19:111 
11iJ, in 1926 l, 785 tons,. in 1927 2,672' tons and in 1928 1,864 tons. 
During the presen~ . quinquennium, the output of magnesite from 
M:yeore f.,J.l to .355 tons in 1931 ,and roee sharply to 4,0711 toDll in 
19SS with au annual average of 1;425 tons for the period. The 
whole of this :output ia despatched to Jamshedpnr fo~ use by the 
Tate hon and Ste.,J. Company. Some of it is dead--burnt at J'amshed
pur and '!"me een.tto Messrs; 'Bum & Co. at &niganj f'Or conversion 
into magnesite bricks f~ use .at Jamshedpnr. ;In addi~on, the Tate 
Iron and Steel Company. .atill imports annnally ahout. iloo tons (If 
magnesite and 40,000 magnesite bricks from Austria. 

A'CIIOrding to the leta Mr. A. Ghose, large qwmtitiea of magne
site, although of inferior qualityj ooonr ill; association· ·with the 

~"'""'.;&,g~~ Bkoll,.,,No.l of 190'- pp. 4118-09. . - · 
• .a.:l'rbDr.e, ~ fi*' f:t fhoL Bvri.lfl4., IV, ppo 818-3K. . · · 
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steatite, deposits of Muddavaram and Mnsila Ohem~. in. 1;he Karnui 
·diatr.io* (ue page 446). .. . · . , , 
.- Magnesite has_ma,n;y applioations,·Cif whi~ .its~ 118 a.~ctory 
material is the moat important. Carbon diOJDde 1!1. the. liqllld form 

has not so far been n®Veml .:from ~e· Salem 
, u ... of mopaiiJ, deposits in India~ . The queetion .. is largely one 
·of fu~ &eight&· and .markets. Salem is 'some 200 mile& from ·Madras, 
and the transport; Cif liquid carbon dioxide ,lroold · ·~- ·freight 
both waye on heavy steel cylinders• The .manufaotw;e.· Cif solid 
carbon dioxide requires an ~borate .Ft ~.- · P~~nsiderable 
:power. 

•Of the two commeroial varieties . ·Cif IIU!gDesite, ..• the •oaustio or 
"oaloincd, which should contain abou~ .9{;.. pe1: ~of magnesia and 
carbon dioxide, 'slaoka' 'when expoSed to the air~ Before flle 
war, practioally the whole of the oaloine.d magnesia .. of Salem was 
shipped to Europe for 11118 ill,. the ·pzepaDtion ··Cif ' !)xy·Qhloride ' 
··or • Sorel' cement, used 'in .tlur mr;nufacture of• .li.J:tificial •stone, 
ioorings, fire-proof partitionB,, I!Jirasive .. wheels, .. ·m.es,. •etc. Thie 
cement is fonned by mixing oaustio magnesia with. a -~ .Cif 
magnesium chloride and. will carry up to 20. ·parte. •of S&nd Jor one 
of magnesia. Owing to tha ~soaroity o.f .European appplies during the. 
war, large quantities of magnesit&j in ~e .yeara 19l~l'T,. were 
shipped to the United Kingd~ from Salemo,. ····The attached Table 59 
ahowa the Indian production during the. period ,UJLds D:vj.ew., 1lhe 
'average annUal production during J;91S.192S amounted :to· 18;039 
tone; valued at Rs. 2,15,788 ;. during 1924-1928• it rose· to 25/717 tons 
valued at B& 2,90,376, with a. xecorcl production in '1926· Cif 80,461 
.tone valued at Rs. 3,154,355 ; .. whilst during 1.929-1933 -it fell to 5,333 
.tons in 1931, with an average for the ,period Cif 14;8~ tons valued at 
Rs.. 82,943. . . . ·-··. . • . . 

Dead-burnt magnesia contains leas · ~"· f per ·cent. carbon 
•dioxide, imd should average at least 87 or 88 par oent. Cif mapesium 
oxide. The Indian JD&terial is alwaye ·. CODBiderably higher •in ,grade. 
'The most objectionable impurity. is lime; 811\l.• here again 'the Indian 
· oammodity excele. The dead-burnt, form is • very .Pw:t .imaterial 
not. easily affeuted wen by ememe .hi!Bt, Ia ~ ·11s11-· .. i. 118 • 
,~efrao*ory. lining for steel fuma.oes, .and in this way the. magnesite 
' mdustry IS cloaely ~ouud up with that of iron: and steel .Jn the 
basic .·\Ulen-hoarth prooess, •bout 6. lbs; Of magnesite are· ~ 

Jor evfir:y ton of steel m!lde. Something ~e !JQ per ,oent;.,. of . the 
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total ·~ of magnesite is employed for thls purpose alone in 
th& Umted States. Refractory magnesia is also employed in lead, 
copper and other smelters. The greater proporlion of magnesite 
produoed is utilised in a dead"burnt. form. 
~ . 'Othot liSe8 for magnesite am 1ihe ]!reparation of medial com

pC)UDdao. and th& manufaalme · ·ot ·certain varieties of vitteoua 
~~elain/of fue-resiating painta1 Gl ~dUoting materials for at!: 
pipe and boiler laggings, lilld of imlphite paper pulp. 
. . ·The chief competing 80UoeB of supply are· AUBtria, RUBBia, the 

UDitad: States,. Greeoe and Czeohwdovalcia. 'The A1111triau material. 
0..:..1. ::....· ·h;,;,l, • . ............. ~-'--~ . ... ....... .._ ,;.,;"8 '--.. ~-· • • w • .,. ....... '6"-er llOJL~~~-. ......,.,. a •-~·.r .._ ..,., ....... 
··fumacea,. imd is, for thls Jll&aoii; ·m dAJDand •by the iron and ataal 
mdliSt:ry,t , Greaoe exports both oruda magnesite and calcined D>Bg

Jieaia,· The Indian material apProaches closer· to the Grecian type 
than to the Anstrian, and befo:re. l!ollii after the war the Indian exports 
have bean :required mo:re for the ·JD8.nufac:tmi Of oemtmla and· similar 
producta ·thaJL for :refraotory liniDgs.. 'DnriDg the war, ferrio oxide 
wail ;add&d' ~ the Indian magnesite in• order to produoe a dead• 
bumt commodity suitable for metallurgical purposes ; thls plsn 
deserves furthe illvestigatioli. There am ;immense sto:res ,of the 
d,ouble chloride" ;of potaeaium and D>Bgneaium -known . as ClA!'I!•llits 

· iD, the; aaJine,,depoaita of Staaafort •in .}'zoeaia,. •and several plOOBI!IIe& 

have: !been ~tad for utiliaiDg th& ·wute:· magnesium ohl~ 
liquor obtained· as a bye-product in ·the manufact11re· of calcium 
ohloridel . · Magnesium oxide is also obtained· from dolomite by 
oaloination. at•· poo• C. followed by lixiviation with · •ammonium 
oblorida . and .potaeaium ohlorida. 
· '••The, greatest QOll8lmlllt8 of magnesit.e · am· the ateel-produoing 

GOUJitrielii Germany, United States; Greet· Britain ·and' Fruwe, and 
a, large Jlercentage of the Indian exports go to the first three oonn
triea, The United States, besides being ,Importers, also pOBBeH 
larg& deposita of their own in Washington where it is dead-burnt, 
and.lD.UIIh IIIIUIIlar 'depoai1B in .Califomia where th& .material ia pzae
ticallT- .all lightly caleined. As 1ilul WOrld's eupplies of magnesite 
are, from a practical point of new, far greater than the demand ia 
ever· likely to be, its BJlOceaaful· development. ia largely a ~tter ~ 
geogrephical position and available markets. A demand m thls 
001mtry for artifioialetone pzodnots in the form: of 1ioorillg, tiles, 
partiticms, etc., WQU1c1 ·mmu1ate an ind118try eap&ble of large u:-
pnaiOL · 



Maagaaese. 

[ L. L. FlmJIOB;] 
. . . 

Aa -~ ~ reoonls the rapid development of" the man
gane.quartying indutry in ·India during the early .• ysm- of tlie· 
. . . . . .. present oentury:, the zeuith l!eing. reached in· 
I'Torrea ol tllelndusf11. 1907 with &II output of 902,291 tons of" ore, 
·&lid in 1908 India took for the first time the lead amongst the 
_.orld !a .produ~ of meng&~~ese-o;e, hitherto held by Russia. Since 

· 1906 the industry has maintained a position of oompwative stability 
wtil the . present quinqUBIIIIium, w\en the nac& of·• jep.-i.on hae 
been, reaohed. It. ia therefore of interest to .aumm•rise briefly the 
data. .o£ .successive quinqueunial periods. The faotl!•' of , thee pre-war 
quinque!lllial.period 1909-1913 a.re that. the average annual production 
wa& '1121797 tons, whilat thee expor18 for thee Qffioial y- 1909-10 to 
1913-14: awreoged 694,283 tons .ann~y.. • 

The . next quinquemdal period, 1914-1918; coincidecl' -approld• 
mately• witli the period of the war, &~~d was, marked by· oontrolled 
and :teStl'ieted export&, the control b~g :due·· :to ·the· necessity of 
ensmini that a mineral of such import&!lce to th11 iron .ana, steel 
indutry should not- reach enemy oountriee either· direotly as ore 
ot iu. .. the fomt of alloys, iron, or atee1, whilst the telitrictiona were 
~ 'tli' the · well•known shortage of ahipping; In spit& of these 
advm'lili faotors . the Indi&!l production during the• quinquezmium 

·1914-191& averaged ll'77 ,457 tol!l annually ; but the exports .for the 
o1lioial years 1914-16 to 1918-19 averaged only• 491,668 tons, with 
• %elnlltant. aooumulation in India during the period 'Of DVer 300,000· 
tom~. of ·stocks, ~ allowiDg for ore railed to SaJmhi, and Kulti 
for -~. in• the. Indiaxl iron anll steel indutry, this accumulation. 
being due in part to . the acute shortage of shipping during }.917 
and 1918. 

During tall poet-war quinquelmium, 1919-1923, the Indian pxo
duotj.oa avamged 824,63& tons annually, whilat the exports during 
the :ollloial yeara • 1919-20 'tli Ul23-24 averaged '681;!rfa tons, the 
exca . of exports• owr production indicating a reduction of stooks 

• to tht. extent o~ nearly (00,000 tons ·during th~ period, a&r allow
. ing' for ore railed to Tat&!lagar, Kulti, and Bumpu (- Table 80), 

fw· uae in the iroa, aDd : steel iDdutry of India. This increase bl; 
both production aDd o¢pOI:ta· u compared with the war. periocl 
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-DOt, however, 'due to:•·~. w.~· CODditioua, but marked 
~he balance of ~ faot.pn ip, faVIIIlr .of India. . 

During the quinqDmlllium ol9ll~l928; the. Iniii&D production 
averaged 953,089 tcms, whilst ,~, exporla .. dnring the years 192H5 
to .19ll8-ll9 have averaged, 759,~1K tcmsr with :a .mmltant ac01QD11ia
tiou of (I'I'BZ 780,000 tcms ·.of stocks, after ·.nowiDg for COII81IDlplion 
by the IDdiaD. :iJ:on. andr ~ iilldnstriee; Nevertheless, both pro
duction a.nd ezports were mllllhc i):v,excesa of. •the figures for the prev
ious quinquennium, 11o11d th• :huirea.sca, in: llpite .of inoreasiDg · aom
petition with suppliea from·other• countries, :were. taken a.s· ,. ·Jilea.B
me of iihe expausion of thuvorld's: iroJl ADd ~ indUBtiry with a 
ntum to. Jll)atively normal conditioJis, 

·The' qlliriquenninm llO'W under · rmew,' ;l.llll9-19SS, Qp81led with 
the. highest world's produ.otiom "(jf' pig"iron illlld steel yet ~:ecordcd, 
DIIDlely 97 ·2 li\illiou ton:s o£. .pig-irol!. a.nd· £erro-a.lloya, &Dd · 118·3 
'millioa -tons of ·steel in 19211; · l')le 1World~a e.output of. m~toDg&DeBB
~· however, increaseil in ,a ·ll!ill' geatm: .pro~on to· 8,598,343 
tcms; a.nd ..:onsequently _!then :Wa.s a. serious fall in •the price « 
m&Dganese-ore Pllll nnit to 14.o0d. This , Wa.B rea.lly the la.st 
pzoaperous year for the m!lllganue .indUBtiry1 1and dnring the llllJ:t 
three years the 'W'Qrld~a prodg!)tion of .iiro!l:. a.nd eteel Blumped to 
88•9 ~ tons cif pig..iroJ!. ·lllld fe:rro,a.lloya. ·I!Jld ·9·7 lllilliO!l toua 
of steel in 198t when... 'tM · WOJ:ld .. ·WB!!· at -the· .~ ·of .depreaaion •. 
The world's .produotion ,of :iJ"Mlgg'»""'-Gm by then had faJian to 
1,218,879 toni, ~ Indian ~ being 11lill' ·212,604 tons, ~ 17-4, 
per cent. agsinat 29·!i. per C!lllt; tQ .56.·6· per cent, during the period 
1923 to 1928, ~th the price •P~··· nnit of manganese at 9itl. The 
full ~tude .of the IDaaetm: that 'had overtaken the Indian manga
nese industry is perhape beat ~ from, the faot tbt. whilst .the 
qU&Dtity of the cproduetion ju_, 19311, was & little over one-fiftb of 
~t of the }leak 7ear of 1927, the value was less th&D one•.nine
teenth of the tal~ of the 11!27 production. The result of these low 
prieea was tha• ·~ the Central Provinces, by 1982, the great majority 

of the minee -'· obed;.inoluding ~ mines, such a.s Kandri 
and Bal&ghat; ;thato had-cnever be!lll J:loaed Iince ~ OllllliDeDceallt 
of work in 1900, •and 1901. One of the principal comp&Diee, .the 
Central ,,India ·.¥ining .Company, went into liquidation in 1929, bu.t 

.;thia .. waa due •W the. increasing diffiQulty of recovering ore at rOlllunora
tive ~,,aDd .preceded. the el~p. Many. of the_ moaller workera 
4ld- uot .. · ~11-ot an1 ore: dUIDIJ the _qWDguenmum.. b ~9SS 
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there has 'been a slight WOJ:ld :recovery and pig-iron and steel pro
duotion have :risen respectively to ~ million tona and 66-T million 
tons and the world's manganese,ore production :to 1,745,000 tons. 
The' increa96 in the Indian production wa8, however, trivial, D&Dlely 
to Sl8,307 tons, 80 that ·the Indian percentage of the· world's total 
was still lower, at l~M per- cent. The average total output of 
:mlr.Dga1i688 for the whole -of India during the 'quinqueDDium 1929-
1933 was 558,1196 tons as compared with 953,039 tollil in the 
previom quinquennium. The exports during the- quinquennium 
in question did not fall m, quite 80 disaatrously as the production, 
the axporl:ll for the years 1932 and 1933 being .respeotively 801,252 
tons and 876;SM tons, the average for- the quinquennium beiDg 
566,616 tons against 7119,360 tons in the pre'\':i!)JlS quinquennium. 

In vieW' of the world depleBIIion it is not. eurprising. that the 
steady fall in the pribe of manganese-ore d.fi • u,. K. ports fro~ 
22•94. per ~ in 1924 to 17-1111. in 1928 that( characterised 
the ·previolis quinquemlium OOiltiuued at an aooelerated paoe during 
the · quin1111emlium under review, namely from l4•0d. .in 1929 
to 9•lill. in 1988, the last prioe beiDg- n~ ·to -the pm-war 
minimum of .9d, in spite of the continued higher•· cost of wages, 
railway· fraights, eto. During the quinquellllium the average 
fraight rates per ton of manganese-ore from Calcutta and Bombay 
to United Kingdom porta fell .from £0-191,•211. in. l929 to £0-141.-Bd. 
in 1933, 80 that the -~ f.o.b. prioe. Indian l'Ort9 fell from 
8·8011; fu r929 to 5.24d. in 1932 with a slight rise to 5·484. 
in 1933. That the Indian :m&ngallM8 industry has taken -
thsll· its -fair share of the deorease dne to the world depression is 
shown by the faot that the Indian proportion of the world's totil 
produotiOII'; .,hiob valied from 32 to 38 per oent. in. the previous 
qninlluennium, fell· from 27-6 per oent. in 1929 to 12·5 per cent •. 
in 1938 •dming _the quinquemlium UDder re-view. But whereas 
during the previous quinquennium the total produotion for the 
qninllnemlimn wee 969;675 tons in exoess of exports, during the 
qninllnennium 1929-1938 the · exoess was only 63,986 tons, showing 
a muob better adjustment of the produotion to export requirements. 
All the iron and ateel companies in India· clonsumed 20!l,111T tons 
of manganese-ore during the qninllueDDium, of whiob 21,715 tons 
repHSeD.ted stooka canied over from the previous period 
giving a consumption of 182,«2 tons of ore produced during the 
quinquennium, the exports duriJ!B the CJ,ninqnezmi.um ,Zus intel!l!ll 
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OOJI81llllption ezoeeded :prOauctiott by 118,456 tollS, so that the 
slump must ha'Vl!·pan.doxico.Uy led to au improvement in the stcok 
position of ore for ezport from India equivalent to this amount. 
Thia result iii dim, Of cOurse; to the fact that BO many mines were 
closed, ao that ·ezpartt requirements were partly met from stcoke. 
The pooition during the quinquennium .has not been oomplicatecl 
by any large variatiolll! 'in the exchange value of the rupee such aa 
marked the period 1919-1923, the -mnge being from 11. fiitll. 
in 1930 to lB. 6-/r~J. 'm ii.9SS. 1\{ost of the data discDSSad above· 
are 81liD.Ill8.rise in Table. 60. 

1D: the preVious .%&View,--~ 'waa nofBd that with :&.lling prices 
and world over-production, the period ended with decrea.aing busi
ness and deereasing profit for Indian producers, leading to curtail· 
ment of production, and a searoh for meaDB of raduoiDg ooate, 
which hatl already led to requests f:or raduced railway freights from 
the mines to the porta. During the present quinquennium, as ' 
already noted, the continuance of these tendencies, accentuatad by . 
the world depte89icm, has led to the •olosing of many mines, with a 
flicker .of improvement··i.D: 193S• The new port of V1Zagapatam has 
been ·opened during the quinquennium; radncing the lead from the 
Central Provinoe,a to the 'sea and et!&bling a certain amount of 
aeoond-grade ore to be exported, where otherwiee this would have 
been. impossible. Certam .reductions in railway freights have been 
intrpduoed, but they 'IIZ8 not ·commensurate with the gnat fall in 
the world prices of ~ Iflndia iii to be able to oompeto 
in the future in the world's marketo as successfully as in the past, 
then every item in the bill of oosta will have to be brought down to 
figures appro:rimating f.o those prevailing before the war, as long 
as the price of manganeS&'ote ill on a pre-war basis, which ill likely 
to be for ·a long •time;. This means that the Indian ma.!lganese 
indnstry·neede greater raduction8 in railway freights than have yet 
been ooneeded.-

Of foreign. producers, Russia ooonpiad the leading position up 
to 1907~ and in 1912 to 1915 ; but subsequently the o.irc~· 
etall.cea· •of war and, later, internal troubles oa1188d the pl'8Ctical 
stoppage of the industry, so that production fell from 1,23£,900 tons . 
in 1918 . to 56 200 tons in 1919, since when the industry. haa com· 

I I ftl\ J' o 

pletely recovered. The history of the = years oonce8810U over 
the (Jeorgian manganese-ore deposita ·grantad in 19211. by the Snviet 
Goverllment to Messrs. W. A. Harrima.n & Co. of New York, and 
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of the failure of the American en~rise ili 19260. hai been ~ 
.to in llhe previous quinquennial :review.. •Tbe- p:reeentc position is 
that llbese deposits are now worked by tb• SOviet 'Government, 
and that as 11o result of the improvemen~· ·llf transport .. •.flloilities and 
in tlhe methode of work, including . the inetallation. -of up-to-date 
washing plants introduced by the· AJQ.el'ican.s,. -;•llhe: ;output from 
RUSiia (Nikopol) and Gi!orgia roee from ·420,o~• tons. in• 1924, to 
1,012,362 tcms in 1926, afteJ: which· prod-on fell jiG .830,228 tone 

·in 1927, and 661,801 tone U11928. These jgure :are in ~ of 
washed ore, except fo;r tb smalLprod~ flom., th.e Vrals; •whioh 
is. orude ore. -During the ~ quinquaDiiiUl!l. the. RliBIIian ·Pllt. 
put :roee to 1,543,362 ton& in ·19311, by far the high:eet ~ ,yet 
recorded, ·to fell to ollly 813,000 -~ in 1932. RIISIIia . -le81lmed 
llhe leading position iJl·- 1929 •at. thJ. ~ of. India, and under 
present .conditions it iiJ evident that it is. ~- .aHiicult for . India 1'.o 
compete 'll'ith ~-III! ore• "in most markets; · • .. 

The disappearance of RUBSie from Allied _markets .dliriug the 
war was not of very serious moment to• llhe Allies, as 'it• 9Qincided 
willh llhe isolation Qf . one of the -chief consum!ll!ll -.of tlhe, world's 
supplies of manganese-ore, . namely" Genmmy1 · who before the •war 
imported large. quantities from both India and Russia·. . Suoh 
ahortege as resulted cwa11 feit ohieiLy in the UDited States, owing 
p&l!tly to the diffioulty pf arranging shipping from India, and led 
to a great development in the mangansae induetr,. of Brazil~ which, 
as wUl be seen from. Plate 6, ;rose from third jio -~ place llm<lngat• 
the wo.-ld's prodlWilllJ, conoummt!Jr with India's resumption of• :firstc 
p1aoe. The .e.xporte_. of Brazil. W$8.• taken almost entirely .by the 
UDited Stetes, :not ollly to zeplace former impo!:t& ~ RIISIIia -and> 
India, but aJ.o to balance a great redlllltion in· loll6. •importa of. fen:O,. 
manganese. On account,- ho-wev!D;. •··of- th&. great. ·-jnc:reaae· 'i& the· 
activity of the AmerieaD iron· and -llteel in~ ~-·the provision of 
mmdtions of war, suppliesd>£ mangan--.ore-• were still ,iDadequate~ 
with the :result that all known· occurrences.:qf. manglill*.,o:re· in· the 
UDited Stetes of .America were •investigated! 9f whatever grade, 
so that the Plltput of manganese,ores containing 4Q p8Ju oenli: manga" 
nese or over rose from 2,635 tons in-1914; ili!l·l291406 tons in 1917, 
and of ores containing over 35 · per cent. ~genese· f;ci ·305,869 
tons in 1918. At the same time the. output., in the. UDited ,Stetes of 
.America of ores carrying less than the abo-Ve }181Clintags• of manga
nese rose frmn 98,265 long tons in 1914, it,O._ J,,~7Q,462 lo!lg tons in 
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1918. To al1ow :i'ilr the Use elf these lower grade ·ores b.ot only w~ 
trui eompoaitlb'lt of lltatidAxd femJ..DiangllnMe in the States rEIIlneed 
from 80 per cen~. to 711 per cent. iD.&nganese, bUt mahy Ammcail 

· Ameltem had to adapt. their practice to ihe use of spiegeleiien in 
place of fe1:ro•manga.nese. . . ·- . · · · . , . . . . 
· In the review for 1914-1018 it wail a~dcl that. the great 
Increase in. the American manganese indUstry 'Win1kl llot• pro\oe tO 
be permanent; as it had taken place unde,io the stimulus .of restricted 
tupplies a11d high. jiriceil. This, itl fact,. proved :to be the case; 
lmd by 1922 the Utttput ~ore ca.Trying 35 per cent. of manganese Of 
liver . fell . to 13,4M tons. During the qniilque!iiliuln 1924-192$ 
however, £he. American jiroducmoii averaged 58,540· tdns andually, 
With a peak production of .98,324 tollS in 19211. This increasOO: 
jmiductlilil was !&tgely c!btailleil from the State of Moilt&Jia, partly 
In the forD): cif e&rbonate ore and partly as oxide of chemic&!. quality. 
Nearly· all the manganese ore won in the United StaW ot AineriClfi. 
Outing the war WBi produced at il loss, which Cclngreis dooi4ed to 
lnake good from the W &:r Miner&ls Relief Departmelik To a.ld tlie 
American ~ iildtiiitry, ~ in 1922 imposed llpeiiial 
Import dutiea on tn&nglillese-oie and ferio•manglmese. The dutf 
bn mang&nese'Ol.'e WBB 1 cent. per pOund cif Dlbtallib m&ngaiteae 
tor ores · oolitainiiig over 30 per cent. manganeSe conilente. · This 
giv011 the heavy duty _of_ $1).-12 Jler ton on M per oent. 
lm!; A llmall portion bf the· incteliaed production fiom 1928 to 
1928 may be attributed .to the efieote of the tiniff. The lliajor 
portion is, however, d!i.e ·to 'the omput cif oarbonatll -ore& .ani 
tiliemioal brei! from Montenii iilieady referred to. These otea are 
bf )!igh 8nollgb. grade to be produced even witqout the aid <if the 
teriff. 

In 1929 ~ import duty of l oent. per IIi. WBB removed; only 
to b6 reiinpOI!ed ill 19311 not 0r.11r 011 ore With so per oent. bf :d.anga
nese, but &lao on ores hiving down to io· per ceii.t. of metal. This 
was ~- to atimulat& th~r American productiorl, imd whilet 
th~ output of ore With 85 • per cent.. of manganese and oter cUd rise 
to 67,035 tons in 1930, that cif ore with io to 3_6 i- cent. ill iaanga
nese fell slightly, and with the slump of 1~32 tli.l! otrtp~ ?.!. American 
manganese-ore (35 per cent; and upwards) feU to 17,777 tons iD 
1982, to recover ouly to 18,5158 tone iD 1933. Agitation m •favour 
of an e!D~a.rgo on ~he import of manganese-ore from ltussiv. .·on tile 
IIOOi'6 Qf I d1mii»Dig ' .... u:ilsucoesaful, 
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A; ··Was a.n:iiciipated m the review for 191'-1918, there 'Will not, 
on the tennination· of •• he war, a parallel set-back to the Bruilirm 
mangatteae. industry! which has :wnained on a uermanently ·increeaed 
scalli until tltll ·pHSent quinquemrlmb snd CODBeqUemaY a portton 
of the ·poat;.wsr imp.m:. of Brazilian eire into Ammca has been at 
the expense of India. Dnring the present qUinquennium · the 
Bruilisn produotion has made- lin even steeper dive than that of 
India., falling• from 288;685 tons in 1929 to 19,979 tone in 198!1. 
The a.verage .an"nnal exporla. of Indisn ore to the Uilited States of 
:&mmca before !>he· wa.r· wae 128,060 tone over a 10-~ period: 
the average exp.m:.. dw:ing .the war quinquennium Willi ~9.923 tona, 
whilst during !>he poet-wa.r qninqnennitutt they recovered to 85,605 
tone, and during the quinql18i1Jlium 1923 to 1928 to '18;959 tona. 
During the quinq11elllli1im, '!imler review these ezporta luive fallen 
from ot,liiJO tm:1s :m 1929'-llll 11o 2s,12o tone in 1ss1-s2 with eomplete 
cessation in 1982-88 and n tons ·in 1988-34, the BDilllBl avtdge for 
the perilld being ·dnly 26,696 tons. · At one time it seemed likely 
that, with the growth .of thee America.n steel industry, India 1ronld 
llf!liin ieour6 the 111\Die vdlume· of eJqNI Iii to the United States ; 
but with the !ippi!aranoe of new produce:tB (Gold (loUt a.nd South 
Africa), as well• ·. aa ·,the ·SOviet methods of working manganese ill 

· RUssia, this. now BelliDS: leal! )ikely. 
Althdilgli: tli.e Indmn mB11gillleiE! indilstty W11i! until recently ill. 

·a• pbSitlmi ·6! ·1\tm:lparatlve stability, ili has, of eoUrse, been idbject 
to varilltiotd· iii ptosperity, as is ill118trated. pphieallt by the 
ll.ttlitnatibnli• iii prtlduotidn recorded ill. fig. I!, p!Lg8 86, the plltllge 
bf liM .t.st twi! years being the most senou Iilia dieaetious happen· 
111g in the history .elf the indttBtry. on e~nnparillg thlB diagi'li'fll 
irith the oilrVea of the world's prodlictioil Of pig-iroil i.tid ateel.tt01'tn 
ill: figure '121, it is een that the variaticiill in the activity Of the 
Indii.n manganeae lildustry ari to be Correlated with variations 
'iii th.8 &cltivity of file itOn ILild steel induatry. In the previoll!l 
uVie* !it 'irB8 pointed out tltat the muimll df manganese-ore 

• Till orciiBiDg at the ...... for prg;huJil.nd lleOl bllOlifa !lOt""-· 11111 It dao 
tel the inoreaoiug q'll&llt.ity or atoeloozap that lo used in 6ba 111&11~ or atoel. ~ The 
CIUI'Veelnd!C&te that acime aec.doa wmo required for the acoumlll&t.ion in the wodllllf a 
snlllolent 'C&plt&l ~ df elieel for llhe wael&ge llh.,.ftom, wbeu retumocl t.o tho mellen, 
to pxocluoe the .olfeot ohown. The olll'Ves were dao to """" in any ..,. in lOB. bat 
the war with ita aooompan}'ing grOatljr inoreuB!i wastage hal a.coentaa~ Ute ~ereDoe, 
Th,e.oarvee indioa.tel aJao.tbat tha extra.lfUtep ofmlltall due tb war • ~Of ••.great u 
at llret 1..,.. ~ be the Cuo, owlniJ to the ability or. modem lnd_ai"T 1o ~- oorap 
'1\011!1. ••. 



1M 

production ooincidtl• with. "?axima ~· steel . production, whilst; the 
mjnjma. Jag one ·)'I!E· .behind.c . This, lag ~· of oourae, ·~ 
production •during yea.rS of lessened· demand, wtth resultant .. accu. 
mnlauon of stcJclw .The. rule was not, however, followed in 1919, 
for difficulty in •Beeliring strllicienfi O«*n · shipping caused the mini. 
mum of production of manganesa.o~ to precede, in 1918, the ,.miDi• 
mum of p:oduotion :of steei,,of 1919. The rule was, howeveJ:,. ,again 
oomplied with at the next minimum when. the steel . minimum 
OCC1Il"Ieli m' 1921. and the Indiaa tnauganes& .miriimum .m 1922'. 
In 1927\ the Indian manganese maximum instead ,of .ooinclding 
with the steel maximum· for the same year has been followed by· 
an increased •stsel p:oduotioD,· ,Dr 1928, :rlaing to a maximum; in. 
1929, when thert! was a• second but lower maximum of manganese• 
ore p:oduotion 'iii; .. 'lndiL· The· .world slump,. of 19~ W88 .0 
serious that; the P'inim• .of. mangaileee-ore and steel. productioii• 
ooincided. 

The varying aemandll, Of the steel trade make their elleot felt 
on the manganesll; in!j.ustry in part throllgh oorresponding varia. 
tiona. in the ¢01!· of ~ and it .is interesting therefore• • 
to .oompa.re the curves <If the< world's production (If iron and steel 
formiog the lower. pert (If figme· U with the curves showing the price 
Of manganese-ore forming the 1lpp8r part of the same· figure. · The· 
two seta .of. Cl'urVes ha~ a tendency to. move in close sympathy; 
but thenry sharp riB!> in the iiUrVe of prices of mauganestHile .. ~ 
1914, and the sudden. fall in1 1921-22, indicates. the. intr.oduotj.on .o$ 
another factor into the problem besides the JU)tivity Of ,the steel . 
trade. 'l'his faotor 1s; of oourae, the excessively high freights that 
pnvajled during the war anlj. for wo .~ after on ~unt IJf t1J,e 
shortage of shipping. .Thl! CO!ulequence is thet the rapid. • :iD: 
the curve· of market. prloo··· of .manganese~e cannot be .taken,aa the 
- of a ~· imm!ase in the :profi.tll accruiilg ,to the 
manganese. industry. of In~. 'The sharp :rise in 1923, coming 
to a peak in .1924, iS, holV&Vel"; Ft&ctically• independent of freight 
oharges. From 1924 onwardS, the CU1'Veil of market price of 
manganese-ore and production of steel• .have<· :moved; .'ill <opposite 
clinotions up till 1929, due to Over-}lroduc:tioli Of'· J;ll&llg&11ese-ore, 
relative even to the· increased deman<!i< from· -the •teel .industry. 
Since then the two ourves have r.Jlen in ~}!&thy · to< l~ll; · 

In Table 61 is given a atlr.tement of tlie prices ,of · :&rat-grade 
tJI&Uf"D'888-ore c.t{- United ~m ;vorts d~ the ~~~~ 
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:Pdca. The •quotatio1111 have been taken from the 
. . . . . . . Jtiniltg Jtaga.rine. The mean prices ahcnrn m 

the:. tlUrd col~. have been obtained by averaging the quote.tio1111 
for ·.tluf·~ 1!101ltbs' of each year. In figure 12 theee prices -
compared with the 1t0rld'• production of pig-imn &.lid ateell . -

:As already noticed, 'the steep rise m the curve of prices durlug 
1915 toe .1918, &.lid the sharp faJJa m 1919 &.lid 1921, are largely due 
to :enhanced. freighm durlug the war period and their subsequent 
fall: iOOIII6queutly0, ln ozdarc to discover the extent to whiol!.· the 
Indian: 'Inangaueaa induatry may have benefited by the inareased 
prioes .it .is· Jll!O.BIII!&.ry to eliminate the. portiona representing freight 
and. t:edllOB, to .j.o.b • . ·prio~ Thia · ia desirable also, b-uae, for 
the same :reaso'D;··it .. 'Was found neoessary during the war to ·base 
the lliiiling IIOale.• of ~tiee applied m the Central PrO'rinoee and 
Bombay on f,o,'b; prices• ;,iJistead of the d.f. prices formerly 'OseCL 
Tabl~ 62 -givetJ the v.,.,......ry data and :reveals that· altboughdthe·· 
price of mattganese-Qre .during the w&r eJ.f. at UDited KiDgdom 
porte increased l!y some 100 to S20 pat cent., the effective in
oreaae to the lllllllg&I18BII industry of India wae only aome 60 to 100 
per cent. 

Subeequeuti· ·~ the: W&t; howevat, prices '1089 in 1920 to a etill 
higher level :theli; at. any time 'during the war in spite of a ooJIBider.. 
able fall m oCeali. freighia; The reeult WI!B thet exports of man• 
·ga.uese-ore ... dnriDJ .1920-21, amounted to more than double the 
tonnage exported. during 1919-20, yielding a very substantial .profit 
to the Indian manganese: industry, in spite of the high rnpee
ste~Iing .Bx:cbJr,n,ge rates. prevailing in 1920. 

During• the .. qllinquenllium 1924-1928, treighm fell to pre-war 
values, and, in .consequence, ae the o.i.f. prices of uumgiUl8B&-Ol8, 
though. steadily falliilg, were ev811. by 1928 still considerably in 
exceBil •of. the a'ferage pre-war values, the f.oil. prices were also 
·BUbatantiiafiy; ·iii. •excess of pre-war ligures, this excess being a maa
Sllrit of the profit then obtainable by the industry. 

During the .qninquenllium. now under review howevat, in spite 
of freighm billow pre-war figutes; the fall in the price of manganese
ore .111m ·~t has be811. such as to reduce the f;~>/J. value ~low .that 



196 

;,,,. , .............. . ~--··-· ...... .... ..... ..,,a.·~· ·*·~ .... ~~-.: 

~ -"".'->'~-). 

··1 ~2 • .. i.3f ., ~ • 
• JJ 

' '· lO-lOi .. ,8 .:t •. 
~ : . . ·:t 
' .. 10i 
• n 

., .;;... .;;..... i . .t .. 

\ ~ .. 
J 

·}-' 

'I 
::r~ ._: 

:u-,.,.,. ... 
r""'if~ 

14<0 

i•l 

P" 
9-G 

•8-IS 

··~ 
.•.! 

....... Q,o,.-.....,., . .._ '"""'"'". -,...4--A 4._ -.... "'"' ~ ""' .v '··'·-· 

... .... 
a• 
Zo ... ,.. 

I 

Qlt''' ... 
z 
a 
~ .. 
L"' ,,. 
~" 
~ .. 
::;" 
~ .. 
'" .. 

:: 

I 
i 

i•- . 

.. -.. 

' 
. .. ' OU<: 

7. ·-···1 .. -~- , -•· ....... •·-0·- It I!J 

" .. 
4 .. 
u 
u 
IP 

ll .. 
'"I! :a; ... 

. II 

• 
.~ 

• i .. 
•• 

•... 
..~ ........ 
IOL .0 -· ' . ·• 
... 
lot: .. ~ ..,. 
.,a 

" 



WJ . M~ ~~ 9/ li!IWI. lBU.Ja t ~CIII9fiii'B8o J9~ 

:1~ 6--~ oJ .~ fnig14t flliCl p.i.f. """ f.R.~ •. ,;. 
, ojlfldi.Gn M~ . 

,~ .. ,. ··:I '"""'' ·• '"~ 4 ,, d. P,.... 
' lfl-17 . ll.'i 

1914- .. . 0 l't , .• ,' I I 8 If .., . 
·! 

--). 

JO.~'i " 
" Oj 

Q Oj 'lila ~ -~- ;•":- ! .JI • !• I ... 
~-u-, ., I 

l~!.ll .. ·:+ 
. -.-_-,1 f ·IJ .;: •. ' :. ~' q 'IJl ' ' 9 lfloll 

-~ ' 

11 :s ll7't 
:• i'-:_,·!: il 1917 ,. 6 117 ll 11 lG-1 

1818 ' 8 I! ~. 4H; J· au:. l ;, Ill II Ita" 
li b ., ' 

•• 1919 • '8 : IJHI· !.:. •• .. I 10 llo88 
' 

1920 • :4t-'9' " 4Il•l' '9· 9 7 "17 9 18o4IJ 
' I 

1911 ... .;~.. 8 .o· 17'8 a 18 ~o: • 110 11-liO 

IIIII . i' .Q'<•lil :ii Uofi 1''1711'. t: Ill a MO. 

lUll J ! • 21-J'' ·~ ' " • 4 8 llo4IJ 

~ •• . . 1: J,; :1!2,11 . f.U f! .• '.. ·II ~~~ .a !HI 
' 

111111 • • 'i('' lhi.i' 21.-& ,. . 4•10·· '0' • • 7 lGo88 

1926 ., 'l :o ••• 18·· 316 8 I 13 11 II•N 

0 1,11· :1 18-1•. 
: :; 

8 lJ!, II :ll 18 6 11·114 
IIIli'/ • ~·· '.• •-' . ' 

; 
. ,, 

IIIII ' fH'i' .,. 17-ll •810' 10' J i:O 11 IJ.llll . •,:. I' ,. 

1929 . 018 •ll 14·0 ll 18 4 1 16 8 8·80 
,,. 

1liSO ' 
,-,; .o 18 0 18·1 114 7 l I+ I 8·18 . . : . 

1811 .. o·1• ' Wl •• 8 9 1 11 Jl 7-86 

19~ 
,._ 0 If 8 9·6 1 19 7 1 1 111 ... 

!· 

1988 014 8 9-1 I 19 7 l II 19 HI 



J 

" 

col 19l4i, .. &li.cl thereby, in view of the higher post-war railway freigh~ · 
ana wages, to extinguish profits fo~ the majoritJI: of pr?duee~-" ~ ... 
D~ thll pmbd' now under- reVIew the followmg limited ~ability 

llO!npanii!S .were at work. Most of them were fomned d~ the . 
. y6111'8 1905 to 1907 ; but the. Y'IZlanagram 

Compaal~ ~orld"'. · Mining Oo. was floated i!l. J,891!; .~ · 

Bomliag,.-, 
li •. The Shivrajpur Syndicate. 

OtntfGl.~. 

. i, The Ceil.tnl 1mtia Mining Company-; went il).tq liquidation 
" ill; 19291.. - . . 
·.2• 'The .Indian Mangan••e Company. 

· &, Tb Central' 'Provinoea llanganeae O.re Company (name 
ohanged froJI1 Central Provinces froepeoting ~yndieat& 
iii: 1924). ' 

it~ 
· t. Vizi&na,grm Mining Company. 
'-· The· ~neral Sandur Mining Company, 

Mgs~-
1·• mli• trnited Steel dompanies (formerly the Werk:ipgton Iron 

.·flli<l Steel Company) : the New Mysore Manganese De
partment, Shimoga, went into liquidation iii:· July 1932. 

2, 'rh&· P8Dinaular Minemla. Co. of Mysore. (Oeased working 
fr<,m 1931). 

Other prominent ~lce:nJ during this quinquennium have been:~ 
''l:ha Carnegie Steel Company : Central Provinoea. . Properties 

· sold. to. the Central Provinoea ltlangan884H)r8 Company· in 
--· 19Sl.. . 

Tlui Tata Iron and. Steel ~pany: Central Provinces. 
Rai Ba.hadur Bansilal Abirohand Mining Byndioate.: Central 

Provinces. · · · · 
Bird and Co!Dpany : Bihar and Orissa, 

'Table 6S .sbowa the prodnotion 'from eaoh distric», state and ·· 
proria.oe during the past five yeare, and fign.re II on page 86 sbowa. 

Prodilcfloa. flhe progress of the mdus!;ry ~!141· 'i.1is . begin-. 
ning. From. this it. will b$ uei:J;-thJ!t, .uegleot~ 

" , - I ' 
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the. .. ilffecta ,of tlw. alump; m l93!1 'lio 1933, the Central Provinoee 
-is -by far the· most iml!tlrtant province aa r. producer of Ill&1lg&llell8. 

The figures .in ~his t&ble represent, t~X~pt in a few . oases, qnantitiea 
.~ore won, oi ~ ..• ,not,,of ore Ailed.·. 

Comparing 'this -qninqnennilllll' -with .the previous five ,_., 
.it will be seen tha.t the r.:\rerage. ·ll!llll~l production of manganeae
;om for the whole. ~~ Indir. ~~how!! -. ;oqry large decrease from !15S,OS9 
oto ·-558,596 tons. The- p:r;e'vious quinquennium waa, however, thr.t 
<Of th-e grer.teat, 'ioVerilge ll!llll'Ul produotion yet recorded, and in 
spite of the ~ slump Qf. 1931 and J93S the r.~ 8.1)lllla{ 
J>roduotion of 1929 to 1933 is .comparable ·~th the figures for two 
-earlier' qninqueimia,· nr.mely 509,1« tou for 1904. to 1908 and 
'577 ,4.57 ,:tona for 1914 to 1918, · .,Although the. azmur.J. r.verage for 
the period under review waa thus .not so unfavourr.ble, yet tliia 
averr.ge- is mialer.ding, for. the Blitur.l. im!J.ur.l.! production fell from 
994.,279 tou in 1929 to 212;604 t.on8 in 1932; _liith a trivial recovery 
:to 218,307 tons in 1933. For euoh loW totals it is neoeasary to go 
!baok to the iDfanoy of the industry, the output for 1904. being 
\150,190 tons. '>rh.8 grer.t deareaae reoordei during the quinquennium 
innder :review was not shared .by •all the pro:rinoea, for Bihar and 
Orlsa&. ihowecl-an .iDcmaae m. the ·r.nnur.l.- avamge ,of eome 1,600 tons 
(2•8 per· oerit,) · Clue to -inoreaaea from K.eonjhr.r Str.te and Singh· 
bhum r.nd a ·BIII1!Jl output from Bow·• State,. offset by r. complete 
C61!8&tion .of produotion 'froiD! Gtmgpur State•;· whilst .Mlwlrr.B showed 
an inorease· of·. ·some' 15,000 tona '12 per -~nti)' annwrJ!y due to r. 
CODSiderr.ble increr.se from Sandur State· -with r. trivial output 
from Ouddapah districrii; •offset by ~- llli.bstantisl decrease in the out
put of Vizagapatal!l and .. a deorease in the output of Bellary. Thus 
small inoreaaea in Bihar and · Orissr. and Madras were entiNly over
shr.dowed by ·the decrease iD. other provinces amounting r.unaally 
in . round figures tO .. 3«,000 tons · (52 per cent.) in the Central Pro
vinces, 41,000 tons :(56 per eent;} in Bombay and 20,000 (62 per 
Oe!il;,) iD. Myaore-; There was also r. oeaaation of production in 
Jh&bua .State; :Central:' lndis, .whioh averaged 5,557 tons in the 
pmvious .period. .· The deoreasea in Bombay, the Central Provinoee 
d.J\lyapr$ were shared by all .producing. dist.riots. u:oept North 
:Kanara, which showed a triJling increase due to production in 1929 
ana, 1930• · The most dia&stroua fslls in output were · ~ of the 
Br.laghat and N agpnr districts of the Oentrru ~rovinoea, amounting 
r.nnually to 154.,000 and 138!000 ~ons __ ~val~. .. .. , .... 
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90S it-J. of tis ~·-8-e, of i •. t\Tot.o 
TABLIII 64.-World's ~vo{' ··~ of 

(Statute 

Aaltdl- OhiDa. Dutch ·-·· i·· :Gori: Yeu.· ll"f:". llrliil!. Cuba. Eu' lim>~ ''··!,~ India. (6) - ,,, :: 
~ . •i·· 
tins ao;·eoe (&) 110,815 U,<06 -··· fto8'' I, 81&,0&7 • I i I ' ~ 

1 

!' 

i•'· 

li;8'IO (t) 180,..,.· !' ... ~ ....... •lOU ... , .. 
·:~ . 

1111 ~ (t)W,Git ..... 
" 

lll;lljl ~-~-' CIO,AJ 

Jilt- .. ~ (t)DI,O&& 18,110 -.;"!' ilO,eaa '. (t)4;118 • ....... .,.., Ull,oM (6)UUI1 ...... ~ -~ ru. .. (6)ll,US. ~ 
lm. 1"1'1 (t)187,oJJ .. 81,0111 -·- ;;m (t)IO .. llfw. 

w.o .uu (t)IOI,&1t £.111'1 (6) IJ,lU 1,801 "···i_; ...... (t)U,llt 617,tf6 
10!10 -~ .. ,.81 (t)USMI ...... (6) ... us ..,.. .,. .. 18-~ ,· ~9.100' Cr»•Mi,07o 7811,110 

lOll . ~1,818 (6) 171,101 ...... (&)61111 2.050 IIJSO'I 10110, (t):7;1u 679,186 .... ...... ~. (.\)QS;AQ 10,918 Ctl o.o•• s.m 101"01' . .... (1!)10,1U ·- ,7&,~1 

11111• .ro.oae !6> 181,0&1 11,2p< 19,820 5,169 1110.*00'.' ~.-~ C6)uo,au 895,~6 

.I· 
IDU·. OB,S:U (t) lH,O'IO 87,H8 ... 003 8,8(0 li'M80' 'C,OIO (6)11501148 808,008 

lOBS ·lQo,e&a: .. Bli.,888"' ...... .. .... (6) ..... fi,818 8,:989 (t)m;iM 889,01 

1015 -111~~- III,UO &1,788 (6) .. ,256 -t1,785 lJO,RS ,,~ •• &~1' l,Ol&,IJ28 

UIIT· ... ..,..,. - 4&,117 ~)lO"Io- "."711 110~ 1,801 l)la,!IOII l;uo;o&a .... ~ ' llf,"l'l& - (i)85,808 - US;AQ 1,0115 I)IO<,&QO 078."• 
·• 

10211 .• - J188,8111 --< (t)a.<o0 10,805 - 1,110 (t)UI .... ......,.. 
1110 ...... 110"78 • "IO,'lGO 077 ...... 11001111' .2.QU ~)&17- ......... 
1081 BO,G87 Ul,781 ...... ..... lf,lll 100,17& Ill (t):B<7 ,111 ....... 
1011 --~~ ll,ait .-......, s.m 8,11111 ... 10,8111 ........ 
1088 1111 (M)I6,000 (•)20.000 ...... - ... .. :. -165,140 -(c&} I'~ for 1g1s to lgl&include Botnla and H~vtna: tor UlO BoscJa. and Herzcg_orlDa onlY: 
for 101? eicltldo .A.utrii.: tor 1g1s Jg19, are for Auatria on1:r: tor 1820 tor .A.01trlo ud Olocho·Siovakla: lor 
1831, 1921, 19-U_,,~~~t aro for Auatila. Csooho-Siovalda. and Jngoslavta: t~r 10~!-~.!~.l!:jl,. _ _!~~!r 1918, 10!0 lor 
A.utd-, OHoho-a~Qq~Qr._ oT~Ia?ta aud Hungary: lor lOSO, 1981, UBI tor ~YIIo!Da, lqOilavla and lll: lor 1988lqoo16VI& oo!y. 

$........ ~ 
o G!IOrita • 

Yoan •= SOih tiOptombii. 
• IDolo.del Pua 10~ 08 tolll. 

1Dclad• Oolta ~car ~,liJS tou aod ~entlna, 6 600 tom. • 
IDclad• Colt& &lea, 81~ tou and Auatralla, s,8u1 ton~." 
IDcladol GermaQ,10,5UU touud. Costa JUca, 7,'126 to& 
~ Obllor llr'd knll. 
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M~ ,ifurmg the !Jeat'B 19111 to 1933. 
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The actiVity . of ·the Indian Jll8llgfineaa illdustry dutilig the pll8ti 
20 ~·, .and: ita lm.portanoe as compared with that of other countries 

' . can -be Se6!le from Table ~ •.. giving the_ world's 
Piii~uCIIoij .ol Meftti production of Illlmglloll8&8,om for the years 1913 

.. ~.~~~.. to 1933~ Tlie figUres have· ·beeii taken Cliiefty 
frllm the reports of the Imperial Institute •and ·are given 'in long 
tdni . ' . . 

From tbia table it ·;rm: ··H~;·· Beiilt• 'ilh&t ·fflr tlilmf yeam the three 
!eliding obimtriea J.IM,!ln!ling ~ were Brazil, India, and• 
Rnsaia. . During, ~ pre'-wU .quinquennium, the output, m: rather 
eiporta, <If :sra.i1 .saialt from •a, ,JII&Xim.um of 249.~ loDg toos· .ill, 
1910, to 120)36' t.ons· fu. J,913, the ;ayer&p annual exports ]lebig· 
1Ss,i'l2 ton&, -~ the !!&me P¢od, the. production of ~ 
flhctu&tecl .between .!lbouti 660,000 and 830,000 tons, averaging 
7i2, 797 lbng·· tona, whilst tbst .of R111!8ia rose alulcst continnouilly 
frotii 11611,8116 !dug 't(jns iii 190!1; &> 1,2114,900 tons iii 1918, mth lUI 
lllli:lilllla~ i!f 740,so~ tbns: · · 

tliiiing ~~.· . wi.r qumqueb.iiidm, £he_ outp~~. m: rather .e:ijiort.SI 
of BtaZII rose :t;rdm a minimuni of 1ll!l,l!79. to!lli m. 1§1~ •. to ll~4,2!l . 
tOliS m 1917; . the average annual ex;pomi bemg sn,222 tollli. 
Durlilg tile •:Same · period,, the.· production of India llb.oiuated. between 
aboutJ 4501000 and •680,000 tonal averaging 11717,451 tons1 whllat 
that of RU88i&, including Georgi&, fell ••lldntinuo11Bl:t from 1~84,900 
tcins in i91S; and 891,400 tons in 1914, to• ·liiO;OOO . tonll · in. 19181 

with. an llnnual average for lill¥19i8• of W:OOQ•·.td~ Durin& the· 
sime period, the J.IM,!luction Of the UDitl!cl States of ~ rllltr 

. from 2,6311 tona iJ:i.,. l$i4; to· ·305~ tons-•in> 19l8i with• -.annual· 
average of 95,799 tons; :rn.. fact.. ill!. is ihow.a grsphically_,~ J.:>Iate 
6; tlie war led ultimately . to ali. almolil; Clllliple'ie Qe.iS&tidn' or the 
:RUSiiaii tnaiiganeae indumy, t.0 a. ;modBraf.e QOiltraoticm. ~ tliat or 
Iltdiil, &ild. to a leanltanil .. great 8xp&naion in .the -~notion . Ol 
~ in :ara.zil.. and the United 8~tes. ·ot . America; so 
that ~ J~~~. the lirst thr~e places ii.moligsto ~ woi:lal•: producers 
·were held by India, Brazil, and the -United States of .Amerioa 
iii the order named. During the war quh!quenniilm; largely bi.creased 
outputs were forthcoming from some of the ,other small pro· 
duoers, of which Cuba, ltdy, Japan; S:pain r.nd Sweden may be 
mentioned. tn ed~ti.o':'- a. multitude of l!ilw ~r~ducers appeated 
on the acene of which tl!e Gojd doast ,and E~ (Sini.i) alone lle&q 
lje mentioned, · · · · 
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·Ji>ltrlug. tlis ltieceediil~ quhiquemtittli! {1919•192d1, the In!ti&fi 
~ttotitlll reooveted to. lltii average of 624,68~ tbn4, the Iir&zilisn 
·ezpllflill" •feU somewhat to an average of i97 ,479 toni, whilst the 
RU88laii .lixports fi.Veioaged,. lltiine 170,000 tans, :lltObably Iargeiy 
from lltoclm~ Dn:ti:Dg• .tlu, ..• ii&Die qUinqnelliiiUin, the output of the 
1\JIIitl!d Stat.eA• bf Amerio& ieverted nearly ~ aMI }lie-Wilt lm!l; 1111 
did ·tha~ ·of ma.ny :other c!o11iltti~, but tlUI prodtil!tiOit 6l Egypt 
·Na tcr Jll0;2116:tolllf.i# ~923; ·iiild tliat Of thi Giild Co8ilt to 189,8U 
toils in if;]re; 'ilimte· year, ···thea& :two. oollllt.riea th8il riulkihg. u the 
fifth and· .fourth prod11~ ~ctively. China als<! became a. small 
regulaio. prod)lCer. ·· 

'fa ithe qhlnqiienniUin 19~4-1929 fuij indiail prliductibn tlj&tj 

l!lle -average of 91lS,OS9 tons, a figure limne lid pet cent. high~ thllil 
tM !f"diilqUellnJill averJigll of 1909-1913 ; the ~riiZilian ln"erBge tefl 
still filithe:i: 'tO 263;6711 .toil&; while the RlilliUtii • (inc!ludmg Qemgian) 
~· ::rilsli ;f.o· '13o,279 tons; II. figuri BtaJ1 billoW iJte &Verag& 

• · fdf. ·the Prt~"m q11iilquelilliuln 1909-Itf1S t740,9bd toiisj ; the 
~~ t.iiniilll prtiduction.· elf the Gdld Oout ±ose to 352,23!1 tonli, 
m&king it .the. fourtl!· Iargeet producer df mi!Dgai1~-ore, w~ 

· ·'the . ptoductio:D, of $gyptt the fifth largest producer, 11ver11ged 
.1:26,156~ tons,· · 

' ··fii. :ihi !ltiiriquilililiiuii under review 'the world1i OutPUt fell from, 
j total Ql' 3;598,348 toJ!lj in 1929, the highest evtir recorded, to 

· ·11!118,8'19- tons in 193!1, the 1owest recorded for many :feam except 
tilt $he two poet-war years of i!l19· and 1921.. theie was a reco~ 

· 1lb some 1,745,000 tons in 1933. As would lie ~ected, this fail to 
l9S2 was shared by ali important produ~ though to difterent 
~tB, wliilst inauy couil:lll"ies. shared ~ . or large . recoveri\'8 in 
1983, the inost striking being of the «laid (Joan (l!ltports) from 50,68~ 
~ iii. 1932 to 2615,140 tolis in 1933, and of. CUba from 2,Ii3 tons 
ih- i!IS2 to 89,224 tciili iii. 1~. The Indian average pioduction 
·fell d'dring the qumqli8Dilimn liY 414 per· cent. to 558,696 tollS j 
:the :BtiZiliii.n average fell by liO pet cent. to a't,175 tons; but the 
]:1UB8ian (including Georgia) production ·in spite of a :tall during the 
qnii!quennium showed •an iverage producti011' .of . 1,087,460 tbns, 
:which is 49 per centrrin ezoei!S llf the average frlr the previous quin· 
quennium, and only· lltime 131;000 tom! below the world's total 
production for 1982 -: thill higlt av!imgli .-u of· •cillitse helped bY 
t1ie hip :juod1mtiO!l of ~~. lll&1llel7 l,IUllj369 toJiiL J>uriilg tlijj 



' 
206 .~ td t1Js Geo1Dgi«<J SVfW!I tU lf!!M• (.V:or..~ 

aame :period the, average llDJl1llll production 'Of tb& Gold (Jollllt. .fell 
to sr!),947 tons,.makiDgc it the ~ mQat . imp.Qrtant prod~ Qf 
manganese,.Qre, w~ that. of . Egypt, the . :fifth largest prod~, 
fell to :an .. average of ·~1,686 tollS, the output-of-1!)32 and 1938 l;leiDg 
trivial · During. this pm;iod. SJ>uth Africa became .a prod11C61: with 
au iDitial out]!ut of !1,21)2 ·tons- in 1929 jumpiDg to }44,994 toDS''in -
1930) followed :by a .compl.8te stoppage in the ,ahunp ot 1932, with 
resumptiQn <lf worlt in . 1933, the :annual ~v~ !or the quin
quenniJ!ID. being· llli,Q76. : toDS. · 

The totals- shoWn 11nder Austria-Hungary ill- Table 64- include ·the 
QO.tput Of AlJIItria, Czeeho-Slovalda, Hungary, and 'Jugo Sle'ri&, Of 
whioh that .·!If . ~Iovakia ia important, 911,004- tons in 1929, 
~- to 32,951 in 1932. .The Egyptian deposits are in Sinai, ~ 
111. to 111 miles from. the port of Abu Zenime, and the total reserve& 
are elltlmated at. 11,848,000 toDS, averaging 32·3 per cent. mange,., 
lle8e ;and 26 per- ceu,t; .iron, the ore being a ferruginous. manganese.. 
ore. . The .ore ::from the Gold Coast ie in part Jirst-grade manganese, • 
ore ahowfug 51 to 112 pet cent. ma.ngan-, and, ae such, it enters into 
competition with ~h11 Indian ore. 

Another countzy that is likely to become a serious competitor 
with. lndia is $outh Africa, where large deposita Of fustc.grade 
manganese-ore han been diacovered . near Poatmasburg in Griqua• 
hmd West, a portion . Of the Ca].)!l Province. The deposits OCCIIr 
in two. ranges-the Gamagara and: Kllpfontein ranges-and in the 
weaterll. or Gamaga.r& renge they .have been followed &!most contiil• 
uouely for SO miles, and there· is nQ doubt that _the tonnages. of 
ore availeble &Ie enol:moUB ... _ The ore ia hard and compact like that 
of the Central Provinces !If llldia, and: Chemically much- Of it ia Said 
to be of fu:et..grede q)IBlity. It ie intended to select the ore to give 
a product averaging. 1$2 per cent; manganese> 6 per Qelit, iron, 5 
per cent. silica and phosphorus up to 0·1 p~ cent. . . Tq collile~t 
Postmasburg with the existing. railway system . of South _Africa, 
65 miles of railway have been ~~ and the ore ia railed. :to. 
Durb~ for shi~ment. - · · 

It seems clear from the data of. the· past quinquennium that 
the expaosion of the Ruesiau. manganese,.c)lll· industry must be 
looked upon as a permanent factor; In a.dditio:Ddo exports, muoh 
R1188i&n ore (from Nikopol) ia now · DSed in connection~'With. the 
I!%OWina\ R1188i&n • .. ..:...=~ miel ·iDd . •• ·Til$ ~ -~...!-'\: ,. ¥.01"' ':-T . ' .Ulltrf . . ·~~ ... ~ 

.. -;.-
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productioJi. ·of ferro•manganeae in,, Georgi& ia also &&id to have 
colllllielleed <(in 1933).1.. The Russi&n .ore needs washing before 
shipment and ia .in Ill&ll:Y C&BeB .too amall and soft to be 1lll8d 
Mthout admixtilte with harder lump ores 'Of the. Central ProvinceB 
(or South .African) type,. eo that ·there .appears to. be a-limit to the 
·e.xtent to whii:h the Russi&n ore can .secure .the available· markets. 
Nt~Yertheleaa; the great RllllliM produoti.on: with its liCQtl88ibility 
to the sea-board and .cheap meth.oda of production ill a CODIIDalldiq 
:factor in red~ ·or' destroying- the proapezity of .other produ.cen 
of~ ··· ·· 

In the previoiiS quinquemri&l revielJ' 8oD. attempt was made to 
disciiSI! the futurtl· prica Clf. 1WioDgalleae.QZ6. pei mdt. It was shown 
tha.t the pre-war lower .goveming price Of manganese-ore was lid., 
thia beiDg the lowest :ligme>at which the majority of the world's 
llliWg&ollese. mines CO)I].d '!ft>i'k -at. • proli.t. And it was calculated 

. tha.t in l!la9 with an ind.ex 'li.gure Clf •coat of supplies and services of 
140 (1913 being 100) the post-war goveming :price. of mangane&~~-

• Ore should 'be l:llt, and- that the- price ·was already approaching 
the. new minimllllli having reached 1:4d; Meanwhile the coat Clf living 
inde.x ftgDli> hu eontinued to fall, so that it reached 91 in 1932 and 
8'1 for 1933., The corresponding minimum prices for manganese· 
m:e b.-sed· ,on ·\!If. 811 the pre-war miDim:om are 8·2d. for 1932 and 
1'·~, .for lllSS.• 'l'hese -may be compared with 9·54., the mean 
price for each of these two· yean for first-grade Indian manganese· 
"Ore· o.iif. at United Kingdom ports, with waehed Cauoosian ore 
nearly f<l; to ltl. ·cheaper. Approximately, therefore, Indian 
manganese-ore. should have been marketable at a proli.t during theae 
years; Aotually the inde.x figure is now mjaJeading, aa it does not 
allow for wages and freights, which have not fallen :J1<1ri paau with 
tha cost. of oolllmOditiea. 

With the appearsnOt! at intervals of new producers, it is of m· 
terest. to trace the extent to which India has maintained her poei~ 
~on. During the pre-war quinquennium, India produced 40·8 per 
cent. or the world's average toto! annual production of some 1,7150,000 
'tons of manganese-ore ; during the war quinquennium, the Indian 

• • Mineral Industrt for 1933 •, p. 896. 
•I!tdioto f'ro4< JormrtJI, 26th Deoombor, 18!9, p. 78S, rond 14th Fobra&ly, 198&, 

p. 842, Ind.., numboiB of wb.oleoalo .JWi•fO Ill Coloat1a bJ poupo of arllcleo : _.. 
ind lreiptB 1110t U,oiode<!. • 
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proportion fell to M-i :par .oenfl • . aaJi· .Pf 8.fu 'iverage:total anmial ·P~: · 
duotion Qf some 1,690,000: tons, wliiht, during.·. the post-"Wllr quin· 
queilnium, the Indian p1:0portion ~II$ t9 1J1•2 per Qent. of the reduced 
world~s output of som~· 1;445,000 tolls• annuslly.· DuriDg the ··quin

-quennium 1924-1928,. ·wi)ilst· ~: .:mdian · production roSe:. to a 
figme never previouslyo · attsineil, .the . Indian· pmportion fell to 
33·5 par oenf!;. .OJt aooount• of th~ :,~:-in-. the world's total. ,• 
annual output. to· nearly 2,840,00() ·~· In: .the ·quinquen~um 
now under review 'the. lndian propol'ti!lll: fell "Very seriously• to 
22·5 per pent;. of a rl!dttoed anuu¥ world's total ·output of •ome . 
2,4'18,000 tons. 
· In earlier :reviews & tab!B Wllll giveno·of the world's prodni;tion of 
manganiferous iron-ores .. " Data, :however, bece.ine, -.so .• soanty ilihat 

. it waa• found l!.&oeisary to . give.. figures · fo~ ·.the 
Production ·of man· U'nited States only·· ... ·(see Tab!& 65) This. • · .~o.nm... ganiferaUJ b»n·~res. -· · · -· ·· • --e-

niferous iron-ore sboww. a :startling. decreau. 
during 1931 to. 1'938 correspondingi ·with the slillnP m th~ Americ&~~ 
iron aud steel industry, Formerly; till' iilangaDifeiou8 im!lf· Q(lll_. .• 

taining less than. 40 pe~;. :.Cient, manganese were. ilioluded, hut, $Cie 
1918, the line between· manganese-ore8' ·arid .manganiferous· .. irou.orea 
has been cb:awil at 35 per cent; _l!lallgane&et.. The importanoe :of 
large atiotes of manganiferolla iron.-o~ to .... 09Wl1;rf poor dn. DIAD.• 
~ proper is shown by. the (1&88. of .tlu>· Uni~ States; wlteriJ 
an insufficiency of imports of' manganese-ore .dming. the :::war· • 
mitigated by .. large· expansion m. ·•··· .output . of indigenous man~ 
ganiferous iron-ores accompanied by modifications• in f!2rnace pra®iae 
where necessary> In the .oaee .of ~y; JL!So;. "the. ·cesaatioli ot 
imports of ma.nganese-ol8' from RJJUia. :a.ml ~ was· .Jnet:. to~a large 
extent b;v a greatly .incleasecl· production of jjb.e ;manganiferous
iron-ores .of Siegerljud,1 .and it is. wrl'ortunate; theret9f8;. that the 
relevant figures are no~ available for ... inclusion in the above tab!&, 
In eddition to the United States Of America, tb.~ is a small .pr<l'
!ln~ of manganiferous iron• in- Spain, . :A1geriay Gi:eece 
aud Italy ;. further, by the United State& ;Of imerica .uaaras 
the Egyptian ore (.- Tab!& 64) would .b.& 9lassified ·as man· 
~Wi iron-ore, as also would a. very. small . proportion .of ·~ 
Indian ore; ·· 
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· ~~ 6o • .:...uftit64 B~.t.ttN produt:lioa of Jfangar&ijetous lron-ortt froiltl 
. . . . 1929 ,., 1933. . . . • 

. (Statute Tons.) 

Year. 
Ol'll oontaiD!Dg Ono oont.bdag ' · 

. Jioml01o36 flom61ol0 . TolaL . 
: pol'_ .. pol'cal.Jla. 

. 

use. .-.-, • . . . 78,18. 1,110.007 J,laa,zs& 

,1930 . . . . . 77,417 707,978 7U,UO 

'I83t 
. . 

211,414 . . • . . 84,1161 1117,8112 
----

1,1131 . '!>~ '•I !", . . 16,63& 9,790 21,414 

,l83t' . lll,778 l711,81J . 
1'1"'1 " .•.. • . . 

: Jrox . .lllllll.pa.riaQn with the annual 1igurs of production of man· 
gan~Q:t!l.bl India,. the .export figures during the yeam 1929 to 198! 

are given in Table 66 (stated separately fo1 
eaoh port). As eompa:t!ld with thoee for tht 

previous ~uinquelmimn these figures show a great falling o:ff durina 
1981 ·to '193S ·in the exports from Bombay and -C&lcutta. The 
lll<pOrt.'i tram Marmagao, however, remained . mnarbbly steady 
•oonsidering tho almnp, wlillat Vizagapatam in 1933 commenced 
.ita cmeer •!!8' a modem port. 

.~ 66.~E~ of. INlio.a M~e .[ram 1929 m .1933. 

(Statute Tons.) 

Yw. "'-- Bom!Jo.:r· c.JmiL ''" Told. 

' . 
use . .. lli,IJIIO 321,2811 «0,802 181,090 ' ,..,. 

' 
~930 . . '-GOO 297,733 300,JU 170,677 771,DZ6 

1931· . . ~ 88,181. 1113,1l111 171,410 417,9&7 
' . 

1931 . . 3,100 118,146 131,398 108,15011 'OI,Z5Z 

1933 . • 81.,940 61,747 l41,llll '1111,1146 '"'"' 
.(•1 :r;,-....aa.~e ............. Gao.. • 

t;tom . Table 6'1:, giving the ootal . Indian production a.nd 
~~ .fo.r _ _!;he ~ 1~2 to .19331 it ~ be .ee~ that by .,th; end 
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of 1938; there was an eueas of productiOil ovv ·.e&pOria of 1,609;9Jil 
tons, of which, however, 608;121· tons is accounted. for 'by railings 
;to Tatana.gar, Kulti, and Burnpur, from 1911 t!lr date ·alter allow
ing for ore sold by the Tat& hon .awl Steel Co; Jn~r J~Xpor.t. ;. the 
rem.ainder {1,001,~9'1 tona) zepresenta atockJ accumulated at the 
mine~~• and porta and . is smaller by about· 118,000: ·tons than the 
surplus recorded m the pzevious review after allowing fol'. 'ore railed 
'to 'the ironworb. This decrease in stocks iS, .. due li9 ·t;he production 
during .lam qllinquemlium beiDg lees than· the· sum \if t;he .. expoite· 
plvB internal ~onmmption. This is ll l:ev:ersa¢ of the trend of il)le. 
~91Jil. quinquennimn when continu~us QVer-production ~revailed. 

TABLII 67.-Gomf/Misllll of Indian Ma~e-oriJ poducl.itm llfith 
e111p0ffB. 

{Statute 'rona.) 

hiad. 0... prochaee!L· ~..,.,.led, 
Exoeuof 

pncluotioD ...... 
;oo:porfa. 

·-... ... 
1892H'1901 • 811&,146 -,. .__ 

~· 
UU-98 to 1103-~ 1116,888. -1J,':69 

'180& to 1908' a,UG,ns .•.• 
- 1.81KoGiw1808-® !,217,696 8!8,112 

1800 tD llllii 8,&88,9K .... 1.' ·: 
liiOI,-J.t!,to.ll!~~. . ' ·~Jl,illi 112,~ 
1911 tD 1&181 ..-.- .. -. .. 
191iolS·to 1D1a.tll 11,4117,780 4211,48& 

1919 to 1928 3,1~76 .,. 
19111-10 to 1928-H '8,409,862 -286,88~ 

1111& to 1028. 
~. --

4;766,197 

lftiolll to lDI8-III ·a;781,SU 969,676 
1929 to 1931 '' 11,'19!,980 

1928-80 lo 111113-84 -. ~-. «.'lli,DN- 68,966 
Totll 21,6H,4U i'a.tt7;566' 1,61t,9JI 



T.ABQ: (18.-~ of .e:»pt11'tctl Ittciion MGDfJ~~MBB~ /tw t1uJ u-• 192!J.31) to 193&-'31 (a). 

(Statutll Tons.) 

. 
' foil! 

Del· . CU&4L o. .. z..,... Met.he:f. lJOlled VDIIed Qt.ber IICiotd~ r...-. PI!'· -· -· Jt.tli'· - x.....,.. ·- =: ~~ =-- 3! -· - >· ·:~ - ~ - --. - ~ --·~ -... . ·- . • ·- . )'l'f;il< . . .... ..... f,ll'(l - if,fiO ..... .... ...,..,. . llMO ..... !111.1'11 
' ' lli,I.O !1\4,010 ' Jllo.ll . . . ,.,.85 

' -~HO J~i09 180. ~.7N U,GOO 
' 

6,000 2,500 ..... o J)I.ObO ... ,. 
Jill-is ....... ,. I . tato ,,.. ......, . ....... iu.m . . • .. ,ao,na· •'- ' - .. - .. . ,, 

llliJ.II . . . 11,458 ·1,000 . 74,1101' 'l,lll 100.: '111.688· 2,000 .. ,: lt87'7 .. .. ;!n,7111 

' :I ....... . . . . , ..... 400 110,051; 2,810 .. U."''I· S.NO',r JJOQQ .. •,111,1Jf)1 11 '·~ . lei.IDl 
~ - ' ~ 

. 
-.IUIJIINIIoi.IIWI). ... ,. 4,711 Ul,ll7 ..... ...... JJB,I17 'll,tiD :Q,IIO ...... 111,11[11 -- ...... 1;877,8141 

~ . ~ -
IOr.IU(I.IIWitoi.IIWI). - 1,01111 Bu,7R ,., .... ...... U.HI . u,au': ... ]0000 1111,711 -- ..... .,_ 

.. 
'IW.IU(liJMIItoi.IIWI) . ... .,. .. 111,781 '11,017 81.111 ..... ..... .. 1,100 1117,181 J,IR 1,110,110 

tor.u.aClllwato-· ...... .. ... ,. :M,IIII -- .. .. .. 1,110,1M .,Ill Ull ..... 7711 

- ---u-.. JIJNtl. - .. ...... .... ,.,.. - ...... .. .. -- u..aa ....... (o)_..,... ... .._ ..... 

.. 

f 
... .... 



, The. distn"buti.Oll amongst foreign 'COUiltnes ,;of ·~ .. llii.iiganese
·ortis· exported ·from India during the qublqwmni• u. l!hown~ in 

i · Table 68. The figw:es ;for the; wa.r quinquen-
- . DlltrlloaUoa ol lndlilll mum, aa compared with: the llimiJar. ·.data. for 

... _ ...... _.. the . . . . .. -"-'-j ............ ·, ·~ .. ··~:~-· : · pre-war qumquenmum, . ......,,. __ ...... ._.. ... a . 
Jiortnal features. The first feature was the disappearance of Bel$ium, 
Germany, Holland, and AUBtria-Hunga.ry from the .i,lnporti:llg .~oua
tries for the period of the wa.r; the 1leCOI1Cl -was.· !ihii)arglf dec:reaae 
in the .. exports. to Fran~ and the United •States ( and the· third 
the large .increase. in the exporte .~.the United . Kingdom.....,~;680,796 
tmis in the wa-t· quinquenoinm aa •compllored.' with 966,111 :tons 
during the previous period. · : · f ' 

Dming the ;post-war quinqu81111ium: U919-20 to . 1923.24.) the 
data showed a partial revereion to the pre-wa.r figm:es, which ·Was 
maintained during the-~ quinq~ .. (l924-28 to \1928-29), 
except for. France, which showed an abnOrmal inorease itt ,!Jnporte 
tO 833,754, ~ns, ·!IS compared with" Jmr pre-wa.r ~ ~ ~96 
tons, The total impom ·.of Getmatly, liollanci and Belgium :(most 
of which a.re for consumption ;iii;· Germany) w~ :£,025,!!72 ·tons 
against 876,536 tous in the pre-war periocL. · - The importe of the 
United States of ~ fell to 869_,796' •tonli against 660,988 tons 
for the • pre-war period, whilst. those !if the United Kingdom ~ to 
808,132 tons against .966,111 tona f11t the. pre-war,. period. The 
net balance waa a total of exports from India' o£ );124,536 tous 
.during the quinqueanium 1924-26 to 19211>-29 -~ 3,035;530 tons 
during the pre-wa.r quinquennium. During the quinquennium: 'Iinder 
re'riew. the total Indian exporte fell heavily .1;o !.977,014 tons, anci 
·t~u~ fall was &bared by most of the important Countries. · \l'h'IJ&: the 
tot&!. exports to Belgium fell from 908,627' ton&· iD:··· the p;re'rious 
quinqu81111ium to lU2,785. lions; of France. from '•.8SS,754i tons to 
612,517 tons; of the United Kingdom from 808;739 :tons te: 682,509 
tomt and .of the United States of America from 369;'79~ tons; in: 1924-
25 .to 1928-29 to 128,481 tone in 1929-30 to 1933~; . On the other 
hand there was a eabstantial inoreaae in ~- to: Japan from 
24,042 tous in 1924,.25 to 1928-29 to 119,811 tons. ;in- the present 
quinqu81111ium, :Whilst. there were emaller inoreaees to bhe Netherlande, 
Norwa] and Sweden... ·. 

'~ Vizagapatam and MyaorB' ali adequate liUJIPIY of labour .eeemit 
to be easily oljtaina.ble, l;lut w the Central Pro'rinces, the Sandur 
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'trills, .llond other parts, labour has frequently •to·· be imported.· 
. To mlieve themsalvea of 11D1lecell8al:J' trouble.• 

....... --~ 'bili'ty th . "-~ • · . . .. . · """' respoDSl · e mme Ill&llllg8I8 ,..... 1t 
preferable· to work through oontraotora, pay:iDg them. at a given• 
~t&. per ~.ooo cubic• feet of litaoked and nl"Amed ore; ·1mcl fol: dead
·iv:Qrk at •llo give11;rate per 1,000 cubic feet of ca-vity made in the quarry 
i.li>•the•caae:Qfsoft.' dead&', or per 1,000 cubic feet of waste measured 
':ijl tube' or· staoked in the case of hard • duds'. On IIC001I1lf; of 
·tha· slump in the industry and the fall in the 'price· .of food· 
:lito&.• . tlle Uail:y ratea paid to the coolies b:y the oontmctilra .fol: 
aD' eight hours' da:y have fallen oolllliderably and noW ·ve.ry 
:})etwellll. the following limits in difie:rent parts of Inctial :- . -. .__. ~- . . .• . . . .-. ..• ·•to·· 
. , . W'I'JilOil ~ ohildren (pvor tblrioen) • • Ud 

· .Bmf ·iit the Central.• :&o"Vinoes· moet oooliea 'WOrk on pieoe-work 
.~tea, ... ir.ild ·jf the:y work reasonabl:y wsJl can ,j!Am. ~- in, ez:ceaa 
.of the above':figuree; . · 

fie< .. avera;ge ·dail:y ~um.ll<!r of workers duriDg the pael; ave :ye&rll, .. 

. 'ij ~o~· in Table 69; the average annual ·,figure ,being lees. than . 
. . half that of the pre"Vioue quinquennilllll, the fi.gm:e for 19331 namel:y 
· j,M5 worker~~, being the smalleet :recorded since 1904, for whiell 

the total :was ~ •. 515~ 
In,. order to permit of the oompe.rison of the~ manganeee with 

. ·~ ooa;l induetry 1!8' ·tC!g8Zds labour, the iigures; appertaining . omy 
.. ·to. thos&• mines that .oome under the .. revised Minee Act, .1923, ~ 
.•.given in .. !l)a.ble '10. From these figures it is aeen tlu!t the .average 
'numbet> .Of pe:r80illl emplo:yed dail:y on .,the· manganese ·mines under 
the Act has been 121611 fol: ·an average annual output. 9f 372,664 
tons oompared with 28,779 pereona and an average annual output 
Qf 766,186 tons of ore· for the previona qWD.quennillol •period. The 
)iumber of tens of ore won .annually :per peracn emplo:yed .has de
creased •teadily :&.om 39-4 tons liuriDg the pre-war quinquenniUJD 
to 36·6 tens dining the war .. qninquenniliDl and 35•0 tons duriDg the 
.quinquennial pmod 1919•1923, There was apparently .a very heavy 
fall !luring the ;t>re"Vio:us periOd, when the output was omy. 26•6 
tons per person employed ; eince when· theN . has .'been .,. slight rise 
to 27-6 tons during the :PJ=~t Pmiod· The decrease during three 

·• 
• D&.lowor .-J'I!Iir'lo.~ iDoJI.odlu yllo-- .JDIDilla: wllll llpionllo 

....... 
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earlier periods was due to the depletion of the suppliea of e&llily
won ore, so that an increasing amount of dead, work beeame neces
sary .wery year : but the large decrease during the period 1924-29 
waa ma.inly due to the :fact that undei the ,r.evised Minea Act ,of 
19lU, all the small inefficiently worked quarciea, which wer& pzevi
ously excluded, are' now included., In the quinquennium now 
under review there was a slight rise to 27·6 tons. The output of 
coal per person employed was more than four times the above 
figme. The death rate was 0.·25 per 1,000 persons employed,, as 
compared with 1·06 in the case of coal: th- figures are lower 
than for the period 1924-1928, when the corresponding jjgures were 
0·37 and H6 respectively. At the same time the number of deatha 
per million tons won has increased in the case of manganeae from 
6 in 1914-1918, to 11·3 in 191!1.1923, and 13·8 in 1924-1928, falling 
to 8-7 in 1929·1938 ; a.nd in the case of coal ha& varied from 
10.7 to 13·9 a.nd 10,1, and tQ 8-6 inl929-1933. . 

TABLE 69.-Daily numliei' of -~~ Br1lpZoyeil at ·the Manganeas 
Mines from 1989 to 1933 • 

.. 

y,.., I~ liombr.T. --·· •Pro ...... -· ~ !f;w.., 

' \ 1019 . . 1,187 ::::: .... .,. 8;147 8{4 . 81,t71 
1080 1,'174 13,515 -hS: 881 81.088 
1011 1,587 1;st7 ..... fO 

,, 
lf,888 .... . 1,880 ... ll',071 1184 41 :;: 1018 . . 1;778 .. 1,18G t·:sco .. 

.1.- ,,.., 1,89r 9,811 
·~·· 

1161 11;str 

TABL:a: 70.-Labour at.atistios for MOIAfJGftetle Mtne8 Uflllet. ilul revisl!d 
Mines Act, 1923; 

Anrage . 
Ou'p•it numberol Produotion. 

Year. - :eer panou., :Number of 

om~ (in tau) (in toGa) 
~oaths. 

1829 . . .2'1,248 7110,808 2'1-tl' 6 
1830 . . . 17,688 828.678 358 8 
1831 . . . ' . 11,082 847,373 liiHI 
1832 . . . ' 8,306 88,119 22-6 ! 
lOU . . ' 2,274 63,240 sa., .. 

. TO'l'.u:. . 63,GP 1.363.al8 .. 16 ... _ . 111,1111 "''"" llH 8·1l 



Co . . . . .. The ohief items in the coot of placing man• 
'lran•~oJ! ·!'linin& aad ganes ... ore on the markets in Europe and Anlct

ica are the following:-
. '(1) &.t Qf milling (labour, tools, plant, establisliment). 
· · (2) Cost of transport to the railway. 

(S} Cost of transport to the port of shipment. 
(4). Cost of handling at the port of shipment. 
(5) Oost ·of shipping to Europe or America. 
(6,) Destin!ltion chatgeS • 

. . Each .¢: ~eso Jix item&-tho fi.rat five of whlch vary according 
tQ the ,!Situation of the jlepoait-haa been considered in detail in 
Mem0r~~t ·.~ .. Bur, Ifl4.,. XXXVII, Chapter XXITI, .to which the 
reader, js reforr.U. In m earlier :review an abstract wa:a. given 
ahowing. .fihe. .average cost of delivering c.i.f. at E~ and Conti
nental porta lll&ng&neae-o:ro derived from SBVeral of the producing 
areas. These )ignrea were in the main baaed on information 
collected .prior 1;o •• l9.10, and with the changes of prices and conditions 
·oince . :thil·· war .. have !l88Sed· to be applicable. Revised ftgnrea for 
all .. the areas .concerned have not been obtained, but it will be aufti
~ oient. tQ give aa an BDmple the following :revised figures for the 
Contr!ll Province~~, the most important producing provinoo :"--

,. 

VIA-~. .l'M OU.CIVft4. 

-. 
Limit• • A- :i.lmlll. "-· 

Bl . . , .... ... .&.}". !II, .L '· ..... -~. ··~··· 
Bll. A.· P, 

Cool or ~"'ltoor.. • 8 q lUI 0 7 • 0 .. . . • 10 • . p)at aD4 a OD), .,.,_.w..,. .... . 0 • 0 • 0 0 • I • .. . . 0 0 0 

-..n-lnlabt .. . 1014 0 14 a o 1J ~ 0 II • 8 U:ll 0 11 I 0 

JbaaiiDI at-· . . . s 8 0 . .. • .8:10 0 .. ••• • • b 't 0 0 .t.ae\lfa" - ... 14- 0 • • 1 11 0 0 • 0 • 1 0 ' • D_~loll~ 

.. .. ts • 0 .. . .. Sl • 0 

These figures are applicable to ·the period 1929 to 1933, nnd on 
comparing them with the :figlln!ll given in the memoir referred to 
above and in the previous revi&ws, it will be se&n that th& average 
cost of delivering ore from the Central Province~! f.D.lJ. Bombay 
in&reaaed from about. Rs. 14 per ton in the pre-war qninquennial 
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period arul about ~ 17 during the Wa.r' quinqutmnium to ab~t 
Rs. 24 (£l=Rs. 111) during the post-war quinqutmnium lind to 
about Rs. 24 (£1 Rs. 13·8) during the quinqutmnium 19~19281 
aud fell slightly to Rs. 28 (£1 Rs. 13·8) dw:ing .the quinqlleDI!ium 
mider :.:eview. These increases against 11re-war :figures are due to 
increases llD.der every item in the total, except that the building of 
feeder railways has in mauy C&888 :i:educed the second item ; in 
effect, taking au exobauge value for the rupee of Is, &l., it will be 
seen that the coet of deliV&I:ing maugauese-ore f.o;lJ, Bombay has 
inereased by about 80 per cent., as compared with pre-war costs 
with exchange at ls. 44. The slight .fall in the quinqutmnium 
llD.der review. is due to minor adjllBtments, and with mining costs 
slowly rising with increasing depth it is clear that a aubstantaal 
reduction of total costs cau be obtained only by reduction of railway 
freights. · A comparison of the figures given in Table 62 with the 
average price of ~e maugauese-ore· per unit during the pre
war quinqutmnium J.o.b, Indian ports (6·18d.)' will show that the 
inereased market price of mangarese ore met adequately the in
creased coet of production up to the end of the previous . quinquen
nium. It was then remarked tbat a fall in c.i/• prices from 17 -o.L, . 
the average figure for 1928, to 1Sd. would, however, extinguish 
the profit based on coste of production o£ Rs .. 24 per ton J.o.b. 
During the qtdnqutmnium under review such a fall has taken place, 
the c.if. price falling during 1932 to 9·1ld., with a . corresponding 
J.o.b. price of 6•244. equivalent to Rs. 14•55 per ton. As the cost 
of production fell only to Ra. 23 per ton f.o;b• the result was the 
almost complete -tion of work in 1982, · 

Royaltloo. In -British India the royalty leviable on the 
bsae metals i&- ... 

''I Per .iont. oa tho Ale value at the pit'o mouth, cir ou the ouri'ace; of the dnaoecl 
ore or met.!, oon~Oltihla at. tho opt;ioa of thol.oual GovemDr<ID' to aa eq11ivakmt. ahuge 
par tOD to be lizeclaDDuaiJ7 for a lorm.' ... 

On account of the inconvemence and labour involved in aBsees
ing rates of royalty separately for each manganese-ore deposit and 
produeel', it has for some years been customary in each area to assume· 
average figures for the composition of the ore and for the costs of 
mining, transport, etc., and to apply them without distinction to 
all cases. The first sliding scale drawn up on these assumptionll 
was framed by the Central Pzovinces adminiatmtion and was based 
011. c.iJ. values as United :Kingdom ports : during the war period 



• • 
the ·hlgh· ·'Oeelm freigh1B ·upset the schedule and. it was repla-ced by 
the fo~oWing sliding scale based onf.o.b. values Bombay :- · 

TABLIII' 7l,~Rogqltjes.- ita tmfl(&l 'J'tlf" totJ, Zwiable Oil M~ 
.- e:ctracted in tlle· Otlflkal hoWices and Bombay. • 

-. '1·. .• • .· •. • 

P-. 

6l .. 
6 

Oi 
'1 

?l 

8 

6l 
8 

Oi 
10 ... 

The wide- fl.u~tions iB: the ~~ling exchange .during the 
poet-war period. _ rendered . thie schedule aJsq inapplicable : it would 
have been eaey to rectify thie difficulty by basing royalties on the 
f.o.b. price etated in lmiliiB inetead of pence, but on account of the 
poseibilitjr of variatiO!i · of other faCtors, the Local Govermnent 
deoided,<in 1921, to abandon sliding··.ecalee altogether and to revert 
to the. system of asseslling royalty at 2! per cent. on the eale value 
of the ore at the pit's mouth. This ·necessitates detsiled returns 

·by each producer based <ln the aetna! faota of each year, and forms 
suitable . for. the pmpoee have been drawn up. The royalties 
charged acooxding -flc1 . this method, are shown in Table 72. The 
actual rates of royalty charged according to the sliding scale during 
the _,quinq~um in ... the .Centml. ·.Provinces for concessionaires 
who have not accepted the revised system in reepeot of ooncessions 
g.u.ted prior to. the lith ·June 1921, -are shown· in Table 73. Bombay 
has" adopted the same method of ass . ement. -
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TABLB 7lt.-.dwrage roga!t;M m ,.,_ pet"·~· c11tlirgeiJ "" M~ 
ore in fh6 OenflraZ Prot~incu ifAqing ·MeA .lvJl.f 1J11M :for dB 1JSM8. 
1929 to 1933 1m ~ grMII#l after fh6 ,6fh ·Jtme; 1921~ 

191!9 . . ' ' 
1930 . '-• 

1931 

103ll . 
1988 . 

. 

.: 

.•. 

. 

""-
1·18' 

6-75 

·8-76 

11·88· .. 
,4-

I•J!II -lkl 

2•58' 

I·~ 

TABLE 7Sc-&yaltiu adti41Jg ·lwifd ill· tit Central ~ ~· 
fh6 yeara 1929 1o .1933, 011 tliuJiditlfluaUo baa«! rm prices' 

llll!ll 

1930 

1931 

1t88 

1933 

""-· 
i ~a~ 

·- '_,.,- ·-::-· .. -.-

In Bihar and Orissa royalty ia levied at ··2J per eent .. 011. pit's 
mouth value, subject (in a few cil8es only} to e, · :tniDiJnliDl royalty 
of two or tluee &1111&11 a ton. - ' 
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Ill the Indian States ro fixed royalty irrespeclive of price is 
lllllllllly IOlT&IIg1ld when a proepecting liceoae ·or 1llining lease is 
gmnted. The rates prevailing m certain States are as follows:~ 

TABLll 74.-Royally, in .anll08 per ton, levied in cef'tain lt~-dian States 
and Zaminllari land~. 

~- BWe; Coalnl IDdi& 

K:JBON &.to , 

~ BWe; JfacJa!l 

·!elo VizWIIIgmm Samaatbanum, JfacJa!l 

1lofo11¥. 

.......... 
l!'lom lBt Ap:ille!l, 10 - per too on 

all sndeo of ore.aubjoot lo zoriolon after 
Jy..,.(a). 

8UUIU. 

·· <•l l!'lom 1920, to October, lOU, tho royalty """' Ro. 1·' per too for """ oootaiuing 
. ....,.. th.o" per-'- of m-lollli Othonriso....,.. 12 per too. From October, 
1924, lloenaeeo wore, In addition, required to pay to Govommenl> no' leu tb&n 26 per 
:-.of the Jl04> ptolito, ID KaNII, 1926, tho royolty on low grade oro was raisecl to auoas 
8 per ton. Tho UDited Steel Compaalee. Ltd., """' grontecl a apeoial oonceoaion rate 
of royalty Of aDDAI 8 per ton upon low grade oro of 30 per cent. - and under Cor---'*""' 20ih Aqnat, 1930 Cor.& otipulaloecl q ..... tity of 76,000 to ... 

'!!'rom 'Table 61 and the dio.gram (fig. 12) on page 196, it will 
~ seen thiOt t)le price per mdt of manganese, o.nd consequently the 

· . _ · .. prioe per ton of mangiODe&e·ore obtained on its ,:IH8 .of 1111111~ -delivery _c. if. at the port of destination, is 
' subject to great variations. Up till November, 

1909 (Mining JotlrflaJ), the following elii8Sification was in use:"'-

ID grade ,. • 1!0 per -'- MD. &lid upwa.do. 
Jncl. "' • • 47--60 per oent. lfn • 
. Sr¢ .. ·•. . .• .• • 40--67 per oent.lfD. 

But fillm· Deoembe!',· 11109, the following aohedule was employed :~ 

lat grade • • . • 1!0 per """"' MD. 
Jncl. • • • 48-110 per oent. liD· 
8rd ;, • • 4&--48 per oent: MD. 

and .. -duriDg the war, quotations have been given for Jirst-grade ore 
only. Since the war, aleo, quotations have been practically COli· 

tiDed to Drat-grade ore, but af late quotations for second-grade ore 
have appeared at intervals, and have been usually robout one or 
·two pence below ~e prioea. The lower J.imjt for lint-grade 
are has fallen to 48 per cent. Mil. 
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· As an Uam.ple of 'the way ·in whioh the soheilllle. of' prices was 
applied we oan take the case of a 50 per cent. ~ore from .the. Central 
Provinces in Deoember, 1914. The average pnce •t tiiis tlme .'J11!11 
11 pence per unit. The price then paid per ~ fat ~ .ore ~ 
be 1!0 xll pence=£2-IS-10. · · 

The prices given in Tabid 61. apply to ore delivered in ,the Uuited 
Kingdonl,. and for thiS 'scale tO •be applioable it was formerly neoes
S&rY that the ·ore Should not contain Di.ore ~ 1(1' per cent. of silioa 
&Dd 0·10 per cent. of phosphorus.. · . · . 

Before the war, a schedule of prices was fixed periodically by t!ie· 
CJamegie Steel Company and ~ f111Ch eohedllle i(l. quoted i:Q, • PEII'I!ioJIII 
Qni!Jqutl!mial· Review. The great. rise in prices dllriDg the war 
period led to the &DII01JDC8Dlent in· 1918, by the War Industries 
Board, of a revised schedule furlng the price per unit ·of DIBIIg&llel!8 
for each 1 per cent. rising from 115 p.m- cent •. upwards. This soh~ule 
a1s«> .11.0 longer _applies, &Dd mangutese-ores ere now quoted c.lJ. 
docks at prices per unit roughly equivalent to the 'Sterling price 
per unit c.ij. U, K. }IPlt8. · The import duty iS .additional and 
amounts to 1 cent. per pound of metallic mat~ganese -~ ores and 
concentrates OODtaiDins over 30 per cent. of manganese. 

The prices noticed above ere those releting to iD&Dganese ores 
intended for use in the iron and steel industry. For ores suited 

for use in the chemical industries as oxidising 
.Jaluatlon for. cheml• agents much higher prices ere often obtained. 

.....,...._ For chemical purposes it. is• not·· the percentage 
of manganese that is of importance, but the percentage .of oxygen 
liberated on treating the ore with acid, i.e., the m.railabl4 OZ!/!JBfl· 
:rhis is 111111&1ly ~ in terms of the percentage of mat~g&U88e 
perozide, Mu01• · Not. only does the peroentsge of MhOi affeot the 
price; but slso the ease• with which the ogygen is liberated:· Further, 
impurities that '&l!il eoluble. in aoid, and eo ciause an nnreee''B'f 
COD.81Illlption .. of ito are. deletsrious, The best minerals for chemical 
purposes ere pyroiusite,. pailomela.ne, aUd hollandite. Jj'or the glass 
industry the ore must be as free as poasible from iron. 'l.The.only 
·Indian pyrolusite yet found. Bu1liaieutly pure for the . glaes industry 
is that of Pali in the Nagpur district. A picked specimen of tiiis 
giving 95-117 per cent. Mn01 showed only 0·06 per . cent. FeaO.· 
High-grade pyrolusite suitablo for batteries ia now worked . in Keon
ihar State, an4 IIVer&g~ 811 liar c~. .Mno. and 0·45 J>e't cen.. Of 
IJOD.. 
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:It i8 oustomary to 'divida the ores of izon and .DI&Dpllesa into 
iron·(lres, in&uganiferolla iron-ores, .and maugauBSIHileB. The least 
· Noaieacla-OI m..,. percentage of _maugauesa in au izon-ore thet' 

gaaese-ores and maaga- i8 usually paid for i8 said to he 5 per cent. 
,nllcre~lfllll•ono. and with less -than-~ per cent. of maugauesa it 
:hardly aeemll neoesaary to prefix. _the .adjective ':manganiiilrous'. 
The dividing line between !llliDgaDiferous iron-ores and lll&llgfdleB!'
,oreli ''was formerly ·taken it Q per cent. mang&.nl!88 ( 70 per cent. 
Mn01). Later; ore$ with aa little as 40per cent. m&ngfdll!88 have 
1leen -termed manganese-oms, and. those below. this limit- maug&Di
•fetous i%on-ores:1 According to this metho4 ime often sees an ore 
referred tp • as manganiferous iron•ore that oontaina much more 
manganese· than iron. Such_ a difliculty can easily be avoided by 
~creating a class for feml{jinerut~ mangtme~~e-ores. Accordingly, in 
Mfli!IOWB, Geol. 8IJI'tJ. Ind., XXXVII,•page 1100, (1909), the following 
·classification was proposed. It is applicable to all .ores containing 
:over. 50 per oent, of Mn+Fe. The term feml{jinoua mangtancse
ores is :!lOW coming inJ;o general use. 

llL poi CIOIIio J'o.porCIOIIio 

Msngenm'r Olea 

J'~m-
M&npnJferoUI·iron-ore~ -

-.-.. 

•. 40,--88. -· li-30 

Oo-ll 

·. 

o-10 

10-$ --46-70 

. . On pages 50i to 509 of the work cited abOve a series of tables 
·of· analyeee .of Indian ·ores will be- founcl A good idea of the 
· ·_ . : quality of the ores obtained in dillerent parts .of 
Analyse~ ol maag"" India can be gleaned from the range and mean 

_..... values of theee aualyeee as 81lllllllarised in the 
fables 71 and. 72 ot tho! review for the period 1914-18. The eeoond of 

. ' . . 
. • h. •tho United _States 'In iDI8, the Umlting percentage wia )o-.-...cl to 35, and the 
· followiDg olaaoifiaation io DOW uaed :--

............... ; Sllporoent.andover. 
J'emlsiaooa.m_n_ ,. , 10 to 311 por OODt. 
··~.iloa-ona- • .. ~ .-ltol0per'oenl, 

' ,. middle liab-dhlololl iDol1uJeo ... thM -W'Cialcl .. - termed ......,..ur
IJoll,.clno.. 
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Mid protMac68 of lntlia. 
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8·1'11' 8•1, 

IMI7 0·10 
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.,..,. ..... 

KaaP.- M'aDp. ·. ·- -are_, ore. 
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&1'8$ 11•114 
No t.l!7 

'8·74. 4,•18· 

0·11 • IH. 
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these only is JlOW repeated (Table 75), but iD a.ddition another (T~ble f6) 
is added represl$ting the composition of the :ma.nganese-ozea WOrked 
iD India .dliling the· quinqulmllia.l period under pview and baaed ,on 
figures for which I sm indebted to the various . :mining companies. 
Certa.in di!erences between the figures in these two · tables m!lrit 
ooJilDient. In the eaae Of the Pauoh M&ha.is, the figures given in 
Ta.ble 75 :reiate to outC!Op samples: taken before the deposita ~ 
ppened .up and without any aelection, such as woulti Ptv.Uy 
~- place when the ores were worked; the average quality of i1rJ 
as exported ia of mud!. higher gra.de. The ores· from the Cen4a.! 
Provinces 1Vorked during the present period show a slight ~ 
iJL immga.nese contents, a slight increase in silica contents, and & 

ilight increase of phoaphorua contents, compared with the -~ 
tnmmarised in ~able 7!), whioh relate chiefty to sllmples· takea by. 
ID}'self in l!)OS-04. The ores from Sandur State ·as ~rted -shpw 
ropghly the ll8lll8 tota.l ma.ngau!lllll and iron contents, u in the earlier 
A~. but the iron contents a:re lllllrkedly higher at the expeDIIII.· 
of the :ma.ng-. contents. 

In order to show the value of the Indian ores i:elative to those of 
~ 1~ lll!lllltriee two. tables (7S and 74) were given iD the 

A I I . 1 review for 1914-1918 showing. the limits IUld 
Dl flU 0 CIQOCII 0 _- • - _ · · 

lnlfan md rorelp ores averages, resp~ely, of a large number of 
. l,""ded 11 •t ·.Middles- cargoes of manganese-ores and mlinganiferoUij 
. oroag • .. iron-or¢& l~U~ded during the years -}897-1906 at· 
Middlesb~'ilgh. Ill later l"!''iews only the table of average vahtes 

. haa been· repeated; It seems wmecessary to ccntinue to repro• 
duee these figures, but it may be mentioned that they represented 
not owy Indian manganese-ores, but elao the . manganeee-ores o~ 
the 0.1lC811118, Brazil and Chile, and the manganiferous iron-ores of 
Greece and Spain (fliti c.rthagena). The figures show . that the 
I~ ores contain. less moisture than those of the other countries, 
~ome of the latter contain such Iargs f!Uantiti!lll ?! moiature-C.ucas\Is, 
8•67 per cent.-; Brazil, 11-35 per r.ent. ; and Sps:in, 8·44 per eent;...; 
that it ia neceasaxy to teduce the analyses to theit1 condition wljen 
·dried rot 100" C. before ant fair comparison can '!le lllllde. From the 
figures representing the dried. ores it will be seen by reference to pre?iQwi 
reviews that the Indian ores s:tand :lirst as :regards inanganese contents, 
with Brazil a close secCiid ; -. regards silica, Br...U stands first, with 
India second; -. :regards pb.osphorua, however, India s:tands last 'but 
\)~ the oW, OI:Ils ~n~f mom fli08fhorua b~ those of ~\IS~ : 



~ >Indian arM COJitaill muCh 'ieu non than the llllmgBIIifetod iron· 
brea of pther OOIIDtries ; but; of the, true mangan'lSe-ores they contain 
th!lllighest amounta of iroU: in apita of the fact thl!-t they alto ooit.· 
biD: the highest jl.lllOUDts- of manganese; The high iron 001ltenta of 
.he' Indian: O:ti!IJ i11111 'bli regllolded lis li. poillt in their fivaur, or 
qtherwise, 1100ording to the use to whfuh the orea 111:e to be applied. 
lt is true :f;hat , the .high iron oontenta !ll&ke ,it more dillioult to 
fnanufacture the very highest grade,& pf ferro-manganese fr<lm the 
indian: ores ; but, on the other hand, if the very highest grades 
4r<! nOt required, then the iron is of considerable value. Both 
manganese , and iron are of use in tb.is case, and the buyer l)btains 
ij>e.fo1Jowing totals !II Mn+ll'e when he buys the o- of the different 

· countries :-
Ka.+h 
Per'""'t. 

lDclia ,, flH7 
Brazil ,. ·•- -. M-09 
RUIBia • -.. -.= 1·-• •· 60-41 
Chi1B - - -; - • .i~ • : 48-40 
Greeae • • • . 4.7•99 
8paiD • •• • INI'1 

With tha figaraa ·in 'Table 7f DRY tre' oompared the analyaes of the 
-,V&rage ore from thit Gol\t Ooast 1 •:-""" 

Per..., 

~- . ~-IIoa • .• .• -
Silica. • ·- - . • ,_.. .•. 8-7 
Phoapho:u 0·1-4-19 

The valuation of the Indian mangauese-.ore .production ill a 
~eaii?n of some ~terest. . ~here at& of _course several ways of 

Value of tho Jadlom ·atatiqg the ~. Manganese-ore poi!li!&Bea 
niaac•a .... ore produ"", ;one value· per ton as. stacked at the pit's 
lion. ,mouthpanother as delivered f.ti,f'. at thil mil· 
lmad,. a ·thinf• as d8livered · :.J.~Jj~ the' ship at the port of 
abjp~t. Ji J~. 1!11 deUvered c;i.f• ·at the ,port Pf deetilletion, &lid 
!i .fifth after it has been converted ·illto ferro-manganese. Fot 
lxample. with the price a.t 9l pence per unit, the average Vlllue of 
1(0 per cllil.t. Central ProVilloee ore, with l933 c3te for freight ollargell, 
Bj;o,,, exported VieS Bombo.y may •he ~ as: ..... 

:as ........ 
0 , 0· "' th• pWe ""'ulbl 
a lllf""•· · 

lll 4./.D.b.. 
18 7, ; c.i.f. 

•;lllr·iL ll. m-. Gdl· aoa.t M Buro., Bull; No, 1, p. U, 181111). 
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On these data the pit's mouth value is aotually a -.., vaille, 
wbioh ezplains the depr688ion Of the in~llStr;y in 1932 and 1933, 
~he question o; values is disollll8ed at length in MemoH-a, fhol. 
Burv.I~ .. VoL XXXVII, Chapter XXV, and it is there shoWD that 
to ebtain a true idea Of the value # the indllStr;y to India the ezport 
or f.o.b. valueil muaf; ,be oonaid~. But ~ is aleo pointed out that 
th6 true value Of the oxe in. the world's markets is the c.i.f. value. 
The export valUeil ·fm:m~ly given were.obvioualy much too low; they 
Were baaed on figulee supplied . b;y the mine operators, and mpw
aented;_ appiWID.tly, the coat . Of winning the .oxe and pleoiDg Jt on 
bow a ship at 1lhe port. and I\Ot the trW! value Of the om, which is 
the c.iJ, value tmiiUB Charges ~ed nom the port Of ehipmeu.t 
~ the port of .!leatination.. h the. work already cited the ezport 
values have been refcalcll\ated :from the bp.ginning of the indllStr;y. 
Firat the c.tJ. yaluea .per ton have . been calculated separately· for 
each Eea, on th~ basis .of the averagil marke.t ·price per unit Of 
mangan6$6-ore during the yellol!, .and an. IISBllllled .average composition 
of the oree. From th- c.<l.f. -values the J.o.b. values Ee obtained 
by deduotillg freights #uf destination oharges b:om the c.iJ. value 
per ton. The f .ob. value per ton is then multiplied b;y the aotuel 
prodnction fw the yellol!. 'The llgu:ree th• calculated for the Yellol!B 
-1929 to l~ 818 givel!. in Table_?~, · 

TABLB 78 • ....;.1h>poi'r tialu. 1.o.b. at l~ .:JIOrll oj the M~ 
zwoii.ve«l. m Iflll.W. tl.uring u.e 'J_, 1929 eo 1,aa, 

Valao 

.f:. 

£ i t i ' t £ £ 
1929 . . lOiJiol laa,l78 ' 1,14,0,838 164703 Wi07 lo£71,811 1·i80 

11180 . . -~ 73,481 929,778 l26il86 16;188 1',218,216 N46 

l~'i . . 68,315'l 411,384 Gol,88'7 1!12,073 803, 7Z6,9i4 1·36J 

18!12 . . . ~~6 -~ -~61, $9,346 '" .liOO•, J(0,02Z 0•6118 

18!12 lii;Oi7 i 'lli;86& 46ol88 ne j, 

123,171 G-1184 • ' ... _ 

TOTAL . 280,169 261,,564 2,688,6a2 4'11,6U 62,824 1~161,413 .. -,......,. 
','l' .a,.zv• ,. ••ua iaf;72/J., ,16,6/Ji. 10,411 161,181 HIO 

- - ---.. .. - .. -· .. <· ' . 
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Thet6 is, ho'IVever, in many y~ a coDSiderable illiierence 
between the amounts .of Ole won awl the amounts exported ; 
during the quinquennium 1919-1923, in two yeats; namely 1919 and 
1921, the ~~mounts of ore won l!Xeeeded greatly tlie ~~mounts of o:re 
exported, whereas m the remaining th:ree years the reverse i:ela.tion 
held, the disparity being greates~ in 1922, hi the quinquennium 
1924 to 1928 the amounts of ore won m eacli .year exceeded the 
llmounta exported. fu the present. quinquennium also, except in 
1933, the amounts of ore W'On exceeded· the amount& exported. 
The tota.la obtained as above difier,. therefore, CODSiderably from 
the total valuee aetuallr obtained .. by the miDing commnnity. 
As fignree for the amounts of ore expoited are not obtainable in 
detail province by provinee the· tota.la may be adjilated fOr theee yeare 
by valuing the uporte for the calendar years ending Slst December 
at the average \!&Ina per ton: derived from the total prOduction. 
Treated in this way the total valuee fur 1929 to 1933 beeome-:--

s 
111J19 •. ~ • ' • ~ :~ .. .1,623,8911 -1930 oj,., 

' . 1,117,796 
1931 • • " . • ., 1165,078 
1933 ' • • • • -: 198,6l!ll 
1933 • • • • • -·i. • ~. 

.IJ,!!M 

and theee figures have been used in the ·table of total values (Table 1, 
page 11). . -· . 

Comparing the export va.luee of the manganese-ore production 
with the valuee for the other chief Indian mineral products given m 
Table 1 it will be 80011 that manganeee now occupiee the sixth place. 

In earlier reviews :refurence wall made to. the potential loss that 
India sufiers through exporting her ms.ngeneee-ore in- the. :raw condi

tion, inetesd of converting at least. a portion 
Maaulacuue ol feJTO• of • ,_.__ • · h It mangan ... In India. it ..,.... .erro-manganeee m t e conntry. 

wa11 eatiefactory, therefore, to be able to record 
in en earlier review that during the war quinquennium the manu· 
facture of mro-manganese had been inaugurated in- India. On 
!WCOUDt of the great increase in the priee due to the war, one of the 
blast furnaces at Bakchi (now Jemshedpur) waa diverted to the 
manu!aeture .of terro-mangenese in October, 1:916, the average 
output from one furnace being ~tobout 80 toDS a day. In 1911, 
the nw.11u!.aot111'6 of ferro•mange11eee .t Bakehi was diaoontinuea M 
Sll®IUI.t of the 11eeeuity. .e£ keeflios· ~otb. Wast , ... , eelt e thee 



production of pig-iron J8q1l.ired fur the ll!anufactinii of steel. The 
average composition of the ferro-manganese produced was :.-.. 

• :!4aas...... • ·'· 
PhD<p~orila ;, ' 

•• SilioQn • . • • 

PII<OOil'-
70 
~88 

2-;8 

From Novembat, 1917, one of the smaller blast furnaces of the Bengal 
Iron Company at Kulti was engaged in the production of ferro
manganese with a gu&Tanteed minimum .of 74 per cent. manganes.& 
and maximum of 0·55 per cent. phosphorne. The average monthly 
output wae giVlln ae 1,150 tone, and the balance left over after 

. · ea.tiefying the requirement& of Sakohl, was exported, the total export~~ 

. (to France, United States, ltaly, and Natal) up to the Blld of. Augnet, 
1918, being 7,555 tona. With the cessatiQn of the war the produc
tion of terro.mauganese was discontinued at Kulti and resumed at 
Sakchi.. The production of ferro-m8.!!ganese in India .. during the 
,present quinquennium is ehown in Table 79. 

'·TABLB 79.~~ aJ J'Bn"O-MIJfi{JtJMB8 ~- India. duri..g .ITae years 
19211 lo 1981$ • 

. , .. : 
Yw. Qaanli'f. 

I 11'01111. 

U29 • ttae 
1930, • .. 4,576 

1931 • 14,166 

1932 866 

1993 . • 7,72& 

TOTAL •. 

19Uol9JII • . '• • 34,386 



The ore ·used at . Sakohi Willi in pari . railed from the Company's 
mines in tlie Central J,>rovinc~. the average oomposi.tio~ of the ore 
railed during 1917 being as follows :- · · 

• • 
• . 

:Per-. 
80·41 
6·38 
-"& . 
0·041: 

• 

As Will be seen from the ligures given above the: }lhosphorus 
contents of the alloy prodnoed at Sakchi and l[ulti were consider· 
ably higher than the figure O•SO per cent. :repr~enting. the •npper 
limit of phoaphorns acceptsbl& abroad in normal times. With a 
o&Yeful .,Iection of In~ o~ (e.g.,. of the oomposi.tion 'Of that 
already smelted at Sakohi, or ore from Baleghat running 0·07 per 
cent. phosphoruil) and the nse of Giridih coke ·l'lllllling only 0•022 
per ·cent; phosphorus, ferro-:manganee& oould be produced with phos
phorus within the acceptable figure. But considering thet the 
amount of G.iridih coke is limited, that, ·Indian ~ are uormallj 
high in phosphorns, aud. thet the percentage of phosphoruil in the 
high-grade manganese~ of the Central . Provinces tends slowly 
to increese with depth from the amface, it iB. evident that Inctia 
can never be a large producer of low-phosphorns· ·ferro-manganese 
by blast-furnace methods. The possibilities . ·of the electric pro. 
·ductioD: of ·such low-phoaphoros alloy · deserve.. therefore, . careful 
consideration. (Tatanagar is the stationforSakohi, nowJam.shedpur.) 

The ·fact thet ferro-mang~e is. now being made in India 
nnders ~ important to secure statistics of the amounts of mangarese 
ore railed to Tatsnagar and Kulti and consumed· in India, 1n . ·order 
to. enable one to deduce what portion of the dHference. between the 
figures of production of manganese-OJ:e in India aud exports thereof 
:represents 11C0111D.ulated stooka. These· dsts are collecte!l in Table 
80, from which it will be seen thet the total quantity of ore. railed to 
Tatsnagar, Kulti, aud Bumpur, up to 31st December, 1928, is 686,731 
tons, of whiCh 693,575 tons have been oollii1Uiled, and 78,611 tollS 
resold, leaving stocks of ore at the works amounting to 14,545 tollS. 
It must be mentioned that ·manganese-Ol:ll is used not only in the 
manufacture of ferro-manganese, but is also added to the blast 
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' .furnace charge fu the Dlllllufacture of pig-~ and fu the :open• 
hearth fumaces. . •. . . . c 

The thoroughneas 'with which India was . proepeoted for· d~osfte 
l!f ~angallei~-oree during the J!rst eight years or so of this ecntut:t 

... i& shown by the faot thet, during the •qufu-
co~~errallo::""Oiilfcc • qtremlial period 1909-1918; no iresh fields llf 

• ' i!pportan® were discovered, nor were any new 
d6posita of i!nporta,noe Iogated fu areas already under ezplo~tion ; 
whilst; during th& 81100eeifil!g period 0118' fresh deposit only wiia 
opened up, Damely !'ani fu Ohhota Udepur, Bombay Presidency, the 
initial prodliCtion of which 'dates- from 1914; aud wbioll: hliB yielded 
186~ tons of ore up to .the -end of the preeent quinqueninu.Di. 
Dlll'iDg th11 pen"od '1919-1!123, m11nganese oree were discovered ih the 
iron-or~~ ttaota of Keonjhar Btato fu OJ:issa, and there was a small 
initial ·production in 1928, fucireasing to 194-,~9 tons during the 
following quinquenDium and to 285,'169 tons during the ~t 
qufuquenni~- Further during the preeent quiuqusnnium 'there 
has been ~ .small output from the iron-ore . tracts of Bona.i !!tate. 
Work Wall also O!mPDeillled (1926)l·OiJ:tha..lateritoid deposits of North 
Kanam. 

,As. bef~~r~~. work .. has bell!! .. continued almost everywhere.. on ilpen
oast lines, but underground mining has been iii prqgreas .for 11ome 
years st Kandri fu the Nagpur district, and at thlf Balaghat 
mine.1 Gariajhor ·m. Gaugpur, where' •ome underground' wor)4 was 
done, has llilW been .abaudoned owing to water troubles. · 
· With regard to the ·effects on output of lh!l stea~y lr:icteUing 

.depth of the Inclil!oil llliLilllilUiiBe quarries, • ~ould jle, expf!cted, 
deposiJa .of superJicW. origillj such as those Of Vizagapatam,. are, 
with. the passage Of :Years. .giving II markedly decreased yield, · .. Buf; 
deposits of the gonditic type .(chiefly in:•.the Centra.l l'rovin:cesj •lihow 
no evidence of deteriQration in. depth; except when stractura.l factors 

. ili.tervene, and except. alsO, for the ·Vecyllligbt deereasli· fu.inanganese 
contoats and slight rise in silica and phosphorus oontonts . that 
characterise many of these deposits, which features may, as :iioted 
m a previous review, be regarded as evidence of II certain. 8lll0$t .of 
llllrfllce modiDcation of these ores, originally CODSO!idated in depth. 
The difficulties of these companies are economiil rather thlln technioa.l, 
and one of the pioneer com~ the .Central . India Mining 

1 B. V. lrlolloll, ~. Jrm, ChoJ, !tNt Illif. Yot XXIY, P!r·lllll·l~i i(1828)1 
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,¢ompan.y, luis ·gcme-· into liquidation and 8111Teildered its leiUle dlle 
partly to the increased oostll llf workiDg with increassd depth. There 
are 8till, ·however,, large quat1.titieil of ore to be won from the principal 
deposits, 110 that the principal company in the Central Provinoes h!!S 

· not yet been impelled to tA!st, b;y b~g, the continuity of its 
deposits in depth. . . . ·. . ·. . · 

In the :review foJ 1914'-1919; thir abandonment 'wll$ recorded of an 
important deposit of til$ gOnciitic'. type, namely Kajlidongri in the 
JhabW. State •. During the quinquennium 1924-1928, work wa8 :re
sumed at this locality, but .QJl· a muoh amaller eoaie than previously, 
and during this :quinquennium work 'has again been abandoned. 

·. :Puring the present period the economic conditione were 80 adverse 
that the majority of the small producers in the -Central Provinoe~~ 
produced little or no ore. Whether this is tb.e efiect of economic 
eonditione only is not at preSent known and will not be known until. 
prosperous times• return· to the industry. · · 

The year-1.919.· aaw_ the abandonment (except for smfaoe boulder 
accumulations). of a second valuable go11ilitio deposit, ll~UDely Sitspar 
;in .the Chh:ind:wal'& distri~ This deposit was "IVOI'ked from a large 
open quw:Ty, until.•at about 100 fee~ from the surface the ore-body 
was· ~eated by felspathi!l- mtrusives. The oireumstsnces render 
it possible that. tha r,emainder of the ore-body may lie 0011cealed 
:Dn:dergroUild. . in llll& o" more fragmBilts. · From the commBIICemBilt 
of work in 1906, imtil the end of 1921, the Sitspar deposit yielded 
70,600 toi!B of ore of exceptiollBlly high grade, a11d in addition no. 
I• than:· three millerals 11ew to eciellCe (see also page 240). 

As several of the ores of manga~~ese are ilistillctly magnetic, 
though uew.lly only slightly 80, it seems desirable to determine the 
;possibilities of magnetometrio surveying in Iocmting the position of 
Ullderground lloilies of me~~ganeee-ore. The prospects of success 
ill 1111oh application of these methoda do 11ot ssem very bright ; but 
this much has be811 esoertsmed, that a ilippiDg-lleedle set up directly 
.01;1, .a :mauganess-om deposit ·!a often atrongly aftected thereby, 

Oeological Relations of Indian Manganese-ores. 

In view of the importsllce of the Indian :mauganess indnstry it is 
proposed to. repeat below, with suoh alight alterations as are neoes
earr, the brief ske~ ~ ~· d\atribut\ol! 81\4 m,ode of 0001Jil81108 of 



the IDdim depositA~· ~- iii.. tlul previoaa• m'rie~; .. The de}iciaiti!;• 
of economio value can be drr·ided. :into :j!hree maia grou}ill= : ~ . 

(A) Deposita associated .with ~ooks, df Dharw&r &goo-the 'i11.1m
ganiferowl faoiee. of whloh is !mown, whel!, · .f,:011t4ining ~' 
game~, as •the gonili:e s~es. Found in-

Bilun- and Orisa·~·· . 
Bombay·:--NIIl'llkot; Ptmt:A. Mtill.aW;,; Qlifwfij. Uiiepui • . 
Central India :---,1'/uw~MJo 
Oentral· Provinoeilc: .JJalatjhaf;. B~ OM~ Nagpu.r 

and !Ieoni. 
(B}. Pepoai1;is associated with ir. aeries Of ~~~~~ intrusives 

Jmown • 1lhe· .kodvrife &erlea; Found m--
llladra.s ;;.,..,Ganj~ v~. 

(0) · Depoaita .OOoarring. u ·laceritoid· .teplaeement. masses on the 
outczopa ~· J>harw~· ~· FoU!ld iD.r 

:Bihar amt Drisaa ~ ·Eetli\1liw, Bing~. 
Bombay ;.,..,Uhuwar, Nlfrlll :lrtm<JI'aj · Ratlillgiri. 
Central Pro~<:'-Jub~onr. 
Go4.. 
Madras.:?Bellargi 8anlu;, 
Myaore i-"''Mtllldrug, ~/Ml'l.lf'; : SlWmogii,• TW!Ikui'. 

(ItaliO!J itenote .. that ~ baa .been· Wozked. mr. ~r 
In addition to the Qccommcea l10ted abovs,. ore has been worked 

in the low-le~ laterite-of ()oa lmlltbe: high-level laterite ·91 Belgaum 
(though this ooourren~Talevadi.,._might perhaps be .more 
accurately classed with the la~toid boourrences)• Manganese-ores 
have also besli found in many othu distriota: in Ihdia, but none of 
these other C)ccurreD.ces' has, bee11.. ahow:ii,. to be• Q~ any v~~. 
Amongst them, the follo'l'rin8 mAY, 'ba mentioned.;; __ .. 

In Bijawar tockB :~Dhar; Gwall<ir, Indore;. B:oahangabad. 
In Vindhyan :rocks. :'-Bhopal. ' 
In Kamthi rocka·:~YeotmaL 
In Lameta rocb :~Dhar, Indore, Nimar. 
In la~tio soil on the Decoan trap :"-'Sa~a. 

Each of the three chief groups will now 'ba·'· cl«maidered. .. in turn. 
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.!.-Tbs Gon4ils Gr0111p. 

The gon~ seriesl is composed of metam01pbosed ma.nganiferoua 
iesfunents of Dbarwar age, &nd is 6haraoterised by the pnsence of 

·4ondlte101!.._ vari0118 ma.nganiferoua ailicatea, the most im-
portant of which are the manganese-garnet, 

spesaartite,, and the IIWig&nese-p~. rhodouits. The game~ 
occurs Commonly as a rock composed of speuartite and quartz, and 
this is the rock that has been callod gondlte, after the Gonda, one of the 
aboriginal. races of the Central Provinces. Other oommon rock.e 
are spessartite-rock, rhodonite-rock, and rhodouite-quartz-rock. 
The aeries ·is developed typically in the diatricts of Balaghat, Bban-· 
dara, 'Chhindwara;, and Nagpur, in the Central Provinces, • but has 
.also -'~ io11D4 in several C>ther areas, namely :-NarokotState ·in 
Bombay, ;Jhabua in Central India, Gangpur State in Bihar and 
Orises, and probably in Banawara State in Rajputana. It e:dara 
also in the Seoui district, Central Provinces. a 

Forming &ll intepl portion of the same maaaes of rock as the 
.gonditio rocks, .~ are, at many placee, bodies of manganese-ote, 
often. of large size and first-rate quality, some of the manganese-ora 
deposits of the Central Provinces being the most valuable in India, 
·and sec0ml to none found in other parts of the world • 

.. . The rocks Df j;he gondite series are eupposed to have been formed 
'Qy the metamorphism of a series C>f sediments deposited during 

· · Dha1war times. Theee sediments were partly 
Orflbl;. •mecbanical (sanda and clays) and partly 

.Chemical (manganeee oxides). When theee sediments W8l!8 met. 
·m01phosed, the sanda and claya wei!I converted into quartzites, :mica
phyllitee and mica-schists ; the purest of the mengauese'<>z:ide sedi• 
menta Were. compacted intO orystalline mMganeee'Ores ; whilst 
mi:rtore8 of the mechauical sedimAilte, sand or elay, with the Chemical 
sediment, manganese exide, were converted into rocks composed of 
manganese· ailicatea--spessartit and rhodonite-any -.iliea left over, 
,after ·accounting for the formetion of theee minerals, appearing as 
.·quartz; -The eifeots of regional metamorphism have been in some 

> M .... (}<01. s. ... 1114., XXXVII, PP• 306-366, (1000). 
~The oerioa o!Al'clullan ecldlta and marbleo in 'lrilioh the gondlile horizOn.....,.. in 

the Conual Provinceo baa been Domed tho Sauoar oeri... Nomos have rJso beon allotted 
to eooh atage, thal adopte4 for the gondltlo horizon being tho Manur atage. Wh.,.... 
tho latter term Ia a~ tona,.gondite ia a~ &oraL &o;L. L. 
]i'ermor, Bee. lhol. S.ro. 1M., LIX, pp. '1'1-70, (1028). · • . 

'B, (1, Buricm, CIJI· oil., XLIV, 1'• 21, (1914). · • - · · • • ·• 
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cases complicated by contact !lfiecta· with resultant hybrldim:li ,due 
to later intrusivee.1 · The- xoclra· thwi formed coiiStitute the gorulite 
.~. There is abundance ;Of, evidenca' to prove ·that the i:nailganese
eilicata-rocks of the- gondita aeriee, ha.ve heeD. subjected ·to· 'extensive 
oxy-e.ltezation; subsequent; . to· their formation, but :Fubablf m 
Arcluean times. As a result of this:- alteration lazge bodiee of man• 
ganese-oze ha.ve ·heeD. formed;; 'Jlb. · decisivil l!vidlmce llaa· yet 'been 
obtained indicating. the _ relative prcipomol1ll of the workabl& 'ores 
that ·are the resulit- of the direct oompzeesiOit of •the purer portions. 
of the original lll&llganeae.oxide sedii:nenta• . and• of the oree• that 
ha.ve been formed by the subsequent aJterati~ of-' tlie rocks of th~; 
gondite series. · _ _ · _ · __ • . . · _ · 

The or&-bodieli- ~hua formed occw:- Bil lentioulaz masses and banda 
intm:llalated in the cplll1Uitee; 'sohista; 'and ·gneieses ; and, as wollhJ 

- -· _ . be expected from the suggested mode of 'origin; . 
. Nagpur-Balagbatareat. the ora ill ~uently ·:found to ......, both 
m.odeof~ - - . _ --t _ _ __- _ r-,: 

· . laterally 'Bild along the strib, intO the partly 
altered or qUite fresh 'lllBII!-bera of the- •gondite series; the comi:noneat 
rock -being gOndi~ itself, - The .ore. hodiee ,_ -ciftea 'Well•bedded 
parallel to the strike of the en~osing ~ks; and several of th~ ·are 
ofteD.>. dispoae4 along the same. line of strike; indicating that they 
have probably aU •.been •produced troll\ the- same: •lied of mangani
ferous· aedii:nent. A. good I!Dmple of such ii line of deposita is one. 
in the Nagpur distriet; ·stretching froi:n:c•Damrir Kalan iii an easterly 
direction as far u Khandala, a .total distance of 12 miles, this line' 
including the valuable deposita of Beldongri; Lohdongri; Xacbarwahi, 
and W aregaon, . With the enclosing rooks the ore-bodies• have often 
auft'ered repeated foldillg; 11pOl1' wbiQh is- Gften• iuperplleed a well
marked pitch, ·Whi!lh frequently; aa at' Kandri' ·and Thirori, detei'<' 
mines the. direction · of mining operatiol!S<-

Th~ Ol:&'bodiee often ·attain great dii:nensiODII> ·The· Balagha.ti 
deposit is ll mil~ longi at·Maneg&:O!Lm the :Wagpni'"distriot th6 

_ m:e;.body ia. li mileS riong;· whilst the 'band 
DIIIICIIII __ of .,.. c?m>,;.,,.,. through iJamrarn~ni ·eTbiroii: · · d 

llodles. --e'- . · .. r- J·· . • .,. an 
PODia, in the Balaghat: distriot; · is exposed·· more 

'L. L. Il'ermor, Reo. 'fhm. 811 .... 1'14(, ·XLV/po 'lOCo (1916), ·· . ., 
I The f!"'t th•t acme of tbo gonditio ma~&nese·otel .are iif_· great. antiquity (lit le&it 

pN-pocmatile in age) waa eonolaoively proved _by the cUacov.ori of & clotachod fragment 
"! ore in pegm&tita OOlttiDg tho Gowari Warh---clepooit,. Cbhiadwar& 
district._ S~ Bee. fhol. Bu,.., 1114., XLI, pp. 1-11, (1911). Similar phenomena were ;,;:i w.:;od ot S!to.poriJ! f;be oal1\0 distr!Gtr "''Ii-.""" @till. tq bf .8.110!1 at i!l~alf 

-.- . . ------
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. 
Diatrlct or Slota Ia 

Year of Total 
~ comm811oe- plOduotioa 

whloh altuatod. mentof toondol 
1I'G<k. 1933. 

-

I. llalaghat • . . . Ba\aghat • . . 1901 1,608,485 
j, ThirOri • " . . DO. • . 1901 ],599,904. 
3. Xandrl Nagpur • 1900 1,211,2'" 
4. Chikhla cwitb Y~cbil : • . 

llhandam . . 1901 1,05_9,291 
~· Manear • • • • • ~ .... . . 1900 llt4,021 
e. Kachhl Dh- . . . dwara . . 1906 919,849 
7. Kodopon. . . . Nr. . . . 1903 &35,l!66 
8. Gumgaon , • . .. . . . 1901 471,937 
9. 81~., • • • Bhanda.n, . . 1908 430,226 

1~. Kurmura (with' Ponwar Do. . . 1908 400,W 
Dongri, :Dongd Buaurg. 
Bal&pur Hame.ba) .. 

It.Ramrama. ., . • • Balasbat • . . 1908 869.131 
lB• Lohdongd . . =· . . 1900 336,4011 
l3.~ur ,, -· ... . t • . . 1906 832,623 
14. Sukli •. . . . DO. • . .. 1906 814,81B 
16, Gariajhcir • ~- . . 1908 809,986 
18. Ukua (wllh • .,;_~ ...i .Bol.ighat • . . 1908 B38,678 

• Gndma), 
17. XajlidoD¢ •. • . Jhabua . . 1906 BB3,M6 
18; Ramdo~ • , 

=ur • 
. . 1901 218.248 

18. Notra (wilh Qola·Hmld) . hat • . '• 1908' .187,995 
20. Sal&k • - . • . N:f.:ur • . . 1904 160,210 
21, Shodait Hurld' . . . B aghat • . . 1911 148,14.7 
22. JUJI&wani • . . . ~: . . 1906 - 189,0&1 

23. Manegaon -·- . . . . . 1002 131,837 
24-x-mha . ' . Balaghat • . . 1906 JB6,879 
16. Kaeha.rwa.hl . . . N~ur : . . 1901 121,619 
26, Mandrl .- . '•; . . . 1903 117,870 
27. PoDia . . • . Balaghat • . . 1906 114,887 
211. Bitapathur . . . DO. • . . 1908 101,724 
28. Jammpanl . . . Do • . . . 1906 97,736 

or less continuously for nearly 6 miles. In an earlier teview a thick· 
ness of 100 feet (of ore) was ascribed to the Kandri deposit, and of 
1,500 feet (ore-and gonditic rocks) to the Ramdougri deposit. Subse
quent work indicates that both th- deposita are folded, and the~~~ 
is no evidenoe that the ore-bodies are anywhere more than 4li to 50 
fest ·thick.; a greater apparent thickneu appesn to be due to 
Dpetition by folding. On the other hand the ore-baud is often 
much thinner, but may have again attained a fictitious thicknosa 
due to folding. The' depth to which these ore-bodies _ extend ia 
l1Pkn9W!l• lt \a, hqwevl)f, ahqost ~in that, in many oaaea. they 

a 
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utend to at lea8t too to ·.·(()() feet 'below the .. cndcrop. s:g., ,iloJne of· 
the deposits QoOupyiDg hills in the .Central Prov.inceiJ~ and, ~ ia vary 
probable that some of the . Central Provinces• dep~tll •Rten~ to 
depths considerably greater than these ; for the ev:tdenoe .. pbtamed 
indicates that the deposita were· formed in ;depth, so· that .the. position 
of the deposit bear~!·. DO geneti\l., re]atiOn ~· that of the ·aurfa\le., An 
idea of the size of 110me. Qf these deposits Clall be obtained from the 
amoums of ore they have yielded, as a~ in· Table 81 •... · . • 

The total production from deposita. qf the gonditio t)'pe (the 
Centml Provinoes) averaged 316,533 tolil annually during the quin
quennium aa compared 'lritli 675,4.72 . ~· annually . during 1924.-
1928, 525,192 toils annually dUring. 1919-19281 5M,59'f fioD!18J!I!llally 
during 191H918, and 52?/1:52 .toDII during 1909-1918 •. 

The typical .ores of the Nagpilr-Ba!agliat area of· ;the Central 
Provinces consist,. of IIrlxture.e . of brannita .. and. psllome~ of different 

c:e ...... · oi degrees of .eoareenesl ·Qf grain. The most 
•.-lion · ··· · .,.., .typioal·ore is a bard .fine-gtained. om composed 

of these two. minerals. . Other.· m;.,;~ founcl in ,the: Centml.Proo
vinces - .~· JJ,ollanaite, vredenb!ttgite; . aitaparite;. and ~ly pyro" 
lusite. The UDique ore of Sitepar in the Chhindwam 4istrict· con
sisting of hollandite with. sitaparite · a.D.d fermorite; proved• .to ·be a 
aurfaoo form, and. at a depth of 60 feet .gave plaoe .almoat entirely 
to braUDitio ore, which .persisted to ~ ·bottom of the pit. at too feet 
(ses page 235). The-·~ from ... the Central Provinces/~ 
mainly of first grade, . but during the quinquennium moderate quau
titites of second-grade ores:(45 to 48 per: .oent, of me.Dgeese)' have 
been produced. The chief charaoteristio,a. of the first-grade Qre8 are 
the high mangauese eontente (usoally 48 to M per cent. ae 'ezpomed), 
moderately high iron. (usoally ·4. to;. 8 per cent.}; rathe.lrlgh ailica 
(118DB1Iy about 6 to 9 per cent. and ·~Brge~y du,e to· the braUDite in the 
ore), and moderately low phosphorus (11811ally about 0•07 to !l-20). 
ll'or analyses 886 Table '15, pages 222, 228, A.t. Dongri BtiBIIlg in the 
Bhandara dietriot, an ore: rich in perozide is f9und, yielding as 
exported 84, to 88 per cent. of peroxide. . · 

In addition to the deposita found in usooiatiOn 'l!ith ~~ 
aud rhodODite-bearing rooka in the Central Provinces,.. :manganese-

0 I _._,_ ores are sometimes found m association with 
res n •·.-~• •-l!in lim . • . . limestones. crys.,. 8 estones, ·11811ally containing . pied-

• montite, and aJso regarded as of Dharwar age. 
Ores of t1!is \lharaoter are fo1Wl ~y. in ;he· N~ 



lind Ohhlndwara districts. The mangan•.se-ore& oecur either 88 linea 
Gf nodules or 88 fairly definite bede in the limestone, the latter being 
the rarer mode. of occurrence. In most calieil it ~ not found profit
able to work these ores; but where the bed of ore ia of grester thick
_nees than llSUal, as in the J nnawani forest, it ma:y pay at tilnes of 
.high prices ; w.bilst patches of residual nodules accumulated dnriog 
the dwindling of limestonell 'll>i1l pa:y to work at an:y time, if not too 
far -«md from transport facilities. The ores found thus are 

' nsna~ . compoeed of braunite and psilomelane ilr hollandite. These 
.ores, and the aseociated cryatalline limestones and. ot.loar&olll! l!lUU· 
litas, ue probably the prod.uctB of the metaJD.orphiam of oalcareons 
sediments with aaaociated manganifemns ores; and are thus analo" 
gous· in origin tc"the ores aseociated with the trlle gonditic rooks. 

T)te. Dlll&l'ke in the foregoing paragraphs apply partioularl}' to 
··the deposits found in the Ventral. Provinces; but aleo in a general 
·way to the deposits foimd aaaociated with rooks of the g0ndite eeriM 
i11.other parts of India. -" few llllll&rke about these are gi\'en .IM!Iow. 

During 1908, the extension of the gondite aeries· into Bihllr and 
Orissa. was ·proved by the dieoovery of mangan--ore depoeits in 

· , _ Gaogpnr State aseociated with rock& contaill.-
o.l!:gpur, 'Bibar and ing apesaartite and rhodonite. The ores are 

typical g0nditin ores, contaimng braunite in a 
matrix of psilomelane. The chief deposit, Gari&jhor, yielded 309,986 
tons .,of. ore during the years 1908 to 1928, since when there has 
been no output from this deposit. All 'll>i1l be eeen from the figure& 
li11DlDlBl'ised in the following table, the quality of the ore is similar to 
that of the Centre! Provinces :-

. 
. 

19011. • 18111-~ 
- . 

. Llmlla of Keomof AT-~· analy101. llollaly .... of ore rail 

ManganOIO . 4'1·114 -IU·l8 60•153 48·6o 46-811 

1-. . . . 11-68 ~ ·11-311 - 7·81 •• ,,, ' ·Silioa ·• . . • • !'8 ~a· "" 11-04 

l'hoophotaa . . . 11'018'- 0·143 0.·089 o-BOll 1Jol44 

:Molature . . . 1Jo78 -·1-18 0118 .. . . 
... -· - .. 

all 
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The 1909 figures relate to cargoes .shipped during that ~. the 
manganese and ph!isphorus figures . representing eight anaylses on a 
total of 3,600 tons of ore, and the .other 'oonstitnents four. analysee 
on a total of :i,60() tons of ore. . Tha 1!!19-'1923 figures, supplied hy 
Mr. W. H. Clark, ~:present the first .and second-grade ore as expQfted 
during the period, ' Estimated a~ figuree for 1924-1928 are 
given iD. Table 69 o{ the pievions review. These two 8etB .of 
figuree are Qf mtateet as illustratiDg the increaee of phOI!Phorua 
contents iD. gonditio ores with depth. from the· surface.. 
, Rocks of the gondits . seriee with BBSooiated manganese-ore have 

been found• in 4 small hill at Jothvad iii. Narokot State, Bombay. 
· The occurrence ia of no eoonomio importanoa,. 

Narukot, Bolilhil7• but of great scientific interest. The· . rook 
surrounding the hill is a porphyritie biotite-granite presumably 
of A.mJue.m age; and 'apaphysee from this pierce the gonditie rooks_. 
of the. hill., _ Isolated pieces of gonditio rook are mcluded m the 
granite, and &mongat these iD.clllllion.a are piaoee . of mangeeae-ore,. 
proving that a portion at leaat of the :manganeae-ore had been formed' 
before. the time of mtrusion of the granite into the Dha.rwm: rooks 
of the area. · 

Manganese;Ore deposits are being worked near Shivrajpur ina 
Bamankoa iii. the Panch Mahals. The rooks with which they !ll6 

associated are Ohampimera, that is Dharwars ; . 
:ii.O rooks of gonditie ilatnre have been found hi: · 

. this area, .but it seems, judging from :reporte,. that although a portioJI, 
of the, ore8 has certainly been formed by the euperficial repla~ 
ment of quartzites, a portion may have been deposited, contem
poraneously with the enclosing Dharwm: rooks ; in .this case the 
deposits ma;r be classified with the gonditic deposits. The absence 
cif g~mditio reeks would then mean that the rooks-as at the Balaghat 
deposit iii 'the Celitriii Provinces-:-had not been subjected to such 
mteiiBCPmetamorphism ali that, which produced the gonditi¢ roeka 
aeeociated fth moat of the' Ce,!ltral Provincee deposit&. 984,143: 
tona of ore have been won from this area iii. the twenty-eight years 
1906 to 1938. . The aVerag& eomposition o{ this ore as exporfie4 iJ 
shewn in Table 116. ' · 

... The chief deposi~ iii. Jhabua State Was that situated ·~· Xajfi~ 
dongri. ~. is 11 true gonditic occurrence, and the rooks liBBOciated 

Jl1•bu•, CentraUndi.a. 'l9ith the mangan~-h~g rooks are those 
· · lqiQWI\; ~' ~a~ w~ch .,m iii. thiil ll8l'li. 
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til li:l.dia the equivalents of the Dharwars. In the 12 years 1908 
ro 1!115, this deposit.· yielded. . 190,763 tons of manganese-om, and 
Since 19IIf, the deposit wu abandoned. But during 19U to 1928, 
27,783 tons of Oft 'IVl!le utraoted, making a total of 228,046 toDB, 
since then thm has been ·no production. For the quality of the 
ore obtained see Table 76. 

The kodurite aeries1 is developed typioally in the Vizagapatam 
dilltrict, where it occurs 88Boliiated: with other Axchlean crystslline 

rocke, the chief groupe. of whioh are the khon
dalite aerieS inoludiDg the calcareous gneisses or 

granulites, the gneissose granite, and the chamockite series. The 
ko.durite series was held to be of igneous origin, and probably of later 
age than the khond:alite series, which ia the aeries with which it is 
closest aesociated. The originOl koduritio magma has been ditleren
tiated into a aeriee of rooks rangiilg from very aoid (quarts-orthooiase
J:Ook) through basic (kodurite) to ultra-basic (span!lite-roak and 
maogauese-pyroxeuites). The typical rock, kodurite, is composed of 
potaeh-felspar, ependite (a garnet. intermediate. in composition be
tween :spessartite and andradite), anil ·apatite. The manganiferous 
B&ture of these kodaritia rooks hae been a petrological•nrprise, and 
it hae consequently later been suggested• that they may be hybrid 
rooke produced by the assimUation by an acid igneous magma of 
manganese-ore bodies and liiADganese-Silte-rooks allied perhaps 
to the gondite aeries. 

The manganese-bearing JiJ.inerals 1l0Dtained in theee rooks are 
spandite, rhodonite, and two or three oth!ll manganiferollli pyroxenes; 
at present unnamed. Subsequently, the whole. series of rocks h~ 
been chemically very much altered with the production,. from the 
felapar, of 8D<IDI10us lll&lllletl of lithomarges and, from the mangani
ferous ailioates, of mangane8B-Gres. Other ·11800Dde.ty products are 
chert; ochres, and wad. 

The manganese-ore bodies . thus formed .are often extremely 
irregular both in shapa and ·~ (){ten showing no definite strike 

Kodarlteserta. 

• M-. fhol. s.r.. tn<~;, mvno Oli&p~. :xrt. xm, (111011!; B ... ihoJ. Butw.Io4., 
mv, p. n, (1907); GJ>• .u .. XLII, p. sos, (1912); op • .u., XLW, p. 42, (1913) • 

• I B ... Geol. s ...... lo4., XLVI, .p. lOB, (1915). .AIIo ... Whit.mao. era.., Jo•••·· a..;.. x:nr, W· ?Dl,.-iOB0'(1914). · · · · · · 
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Qr dip. _ But iil o~et ·cases. 1\!1 at ~hham, 
Vlzagapatam r •mode the · OI8-bodiea haV4! a well-marked dip •and 

ol ~ strike, and apparoo.t bedding, which probably 
represents ~ banding in ths parent rooln for much o{ the 
~ has bee!~. depqsited so &II to :replace. metasomatically tb,e. p 
existing rock. . . _ . _ .. __ . · 

Some ol ths ore-bodies are of very .large mze. Th~t largest; 
Garbham. is some 1;600 feet long, and 167 feet thick at its thickesfi 

. seqtiOI\_ lOQ fel!'t ei tllis thiclmeM ·Peing. -
DlmeaiiODS of ore• ·and the remainder Iithomarge, wad, ' •eto •. 

bodies, ._ _ ~"''-From • empmaucement ei WOI'.t< .oa ·......, 
deposit in 1896 to the end of 1928, Garbham hae yielded the large 
total of ~~9SS toD&-<of 01e, ei whieh 41,2M teDa were produoed dQr.ing 
1929--1983. The only ·ather WIY large deposit in this district is 
Kodur 1 but this ~ J:e&Hy a aeries ef -ttsred ore-bodies m litho
marge. It hae )lilllded wr.~ tons of ote from 1soo to 1983, of 
whioh 1i,098 toua wea produced in _the quinquenuium lQ29,..1~ . 
It waa the first--~ deposit to De werked in· India. 

The ores of the Vizilgapatam. district are compll86d ~ Q{' · 
pailomela- with euboMiDate amount& of pyral118it&, bl-a1mite, 11181i• 

Go 
01111 1 

. gaumagnetite, and in one case (Qarividi) -
me - 08 

• ora. . vredenbargite. They are uaually of aeeond 
ami third grade-although some firat..grade ore hae b.een obtained at 
Kod~ CiaD: De dirided into -~{above j() per .n 
MIL) and ferruginous manganeee.oree· (belo.w 40 pel cent. ~)>., They 
are oharaetezised b)> high iroa and phoaplmraa -teats. -and -
paretivelY' law Bilioa. .(see Tabla ?li). 

. f};~Tre Latwrit9id Grwp. 

In several parts of India, ~ deposita 8l1i found on 
the ou~ of· rocks of l>harwar age, 888ooiated _ with the latter 

in IIUClb. a manner as to leave hltlB doubt that 
· IAI!odlol!l ~ t)le ·.oree have been fOrmed br the replace
ment at ths. aurfaOe of Dharwar aohista, phyllitea, and quaztzitea. 
The masses of ore thna formed do not ®nsist entirely of IJ!ang&IIeae
ore, but often contain considerable quantities ~ ironoO!e ; and every 
gradation iB to be fbuncl: irom manganese..oree; through ferruginona 
manganese-ores and manganiferous h-on-oree, to iron-oies. . The 
ID8SBeB of on ~us formed !WI often ·IIDOJIB· •· lee~~. •ver~~ous. •ntl 
bear 001111iderable resemblance to -~ laterite. In. fact,·~ 



:i:.D.] M~ i>rotlut:ftotl uJ iflllia, .19fl9-38 : Jicurga-. 24& 

geologists would d9aignate suoli: oOOlirrencell by this term ; but 
~· would object: ami, therefore, 1lo •obviate this .ctillicmlty the 
term ltJteritoid,-meaniDg like ~has been introduced to de
signate this . oleaa of depoeita. Ioateritoid depoaitB. are; ·then, irlegalar 
deposita of iron· and :manganese-ores> ·oooarring en the outeropa 
of Dharwar rocks. and :reaemblillg in their aavemo• and zagged 
aepeot masses ·of ordinary later;ite. When the ~ook nplaced ia 11 
schist !)r phyllite, it ia mmally foUnd altered to lithmoarge below 
the oapping of ores. The mineral composition of the ores thus 
formed ia 1JS11&1ly fairly simple. The manganese· OieB ue pyrolusite, 
psilomelane, wad, and more. razely pseUI!.o,manganite, .and manga
Dite ; whilst the iron-ores aze limonite and eanhy .hematite. The 
haMer ~ roinerala---brauDite, vredenburgite/aiteparite, mag
netite; and epeoular hematite--ve foU:ild rarely . . pr never in the 
lateritoid Clr8ll.. Hollandite may IIOJDetiine& 'oocm. The chemi...J 
characteristics .ol the manganese-ores · ue high iron,. low silica, and 
often very low phosphoruS'. The JllaDgllnelle is nsually coneepond
ingly low, so that the ores· won consist mainly oi second-grade 
manganese-ores and third-gradQ· ferroginou& .~. Such 
deposita will be worked to the greatest' advantsga. when a market 
ean be found for the. iron-ores and m:anganiferoua iron-ores, II& wen 
as for the manganese-ores.. . . · 

The ueaa where the pres of this.~ have been fouDd aze given' 
:on page 236. 

In Bihar and Orissa, Singhbhum .diatriolic and Keon}har State 
.. yield !)reB of this nature. Singhbhum has been a trivial producer 

llb:li......,., at intervals ilince 1906; the total production 
up. to 1926 being only· ~. 779 toDa.. With the 

discovery o~ manganese-ores asaociated with the iron-ore areas of 
southern Singhbhum, however, the production .expanded rapidly to 
23,199 tons in 1928, and a total output of 51,564 tollS in the present 
quinqJ16Dllium.. 
· Since l9Qa there has been an impmant output of manganese

CIIIf. froJD:. the irono9:re ueaa of Keonjhar Stste, the outputs being 1,968 
.. . tollS in. 1923, 194,469 tollS in 1924-1&28, and 

Kconlbit• cll35,769 tons in the present quinquennium, the 
year of maximniil production being 1933, with 60,407 tons. Th
mea, occur at least; partly as Iateritoid replacements in the lr<m-me 
aerielj and :aze of two types,. the principal ore being a metallmgical 
.. oi JDOilerately 1>igh iron ooatenta (•• 'lable- 70}, and the leu 
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abun~ a peroxide ilre, with 81 to. 88 pef cent. o' manganese' 
peroxide (168 Table :76) and 1ov iron, lillitable ~-- _ battm.~ and 
other chemical purposea• '01!, acco11Ilt; •.m the_ mlative proXIIIllW of 
the deposits to the pOrh of Calcutta, .. work on: th- .deposits hae·not' 
been &lieeted by the alUinp- ·!>.f· 1932 an,cl' 1933.: 

0..00 importalit lateritoid _&rellll_· -.m &ndui and Myaore, Sandlir 
baing the moat important of alk A large number of deposits, Dl&llY' 

of them -Of large aize,. have ·.been located in. 
Soadlll. the 81111dttr .hills) .. molltly perched up on the 

edge of the hills ··t an average _elevation of about 1,000 feet above 
the plains. Now that transport. aiflicultiee have 'beau tillfmounted, 
th- depoaits ~y be expected to yield ~arg, qwmtities of second" 
grade ll!ld third-grad& ores, With; poeeiblr a ··oertA!.ift proportion !>.f 
firsb.grade ore from the Kamataru. porijaii. of the State. The 
deposits are ·baing worked by·the. ~ Sll!ldur Mining._ Company, 
Ltd. Dllriug the yeare. 1905 tP• 1914., 418,424. tollS of ore were won 
from these deposits; !llainlt from the .Ramandrug. and Kannevihalli
areas, but work was olosed down. during the war oil account Of -the 
high ocell!l freights. In 1921! work was -resumed by this company 
and. 39,3115 tons -of ore 'War€. extracted during the quinquennium 
ending 1923, 461,709 tons during the. quiii.queunium ending 1928 and 
616,681 ·tDD!t during the present quinquennium; making ;. ·total Of 
1,526,169 tolla ain.oe the beginning.. Kamatam or. Kamtnatbaruvll 
is n.ow the chief produoing deposit, ·.l!eing• :respon.ldhle. for S76;187' 
tons during the present quinquen.nium:, ·· F~ analyses '-" Ta.bltlii 75 
ll!ld 76. 

The· maDgllll~ deposits Of Myeore are numerous,- but very 
few Of them can. compare in. size· lrith thOS!J of the Sa.n.dur hills, 

Mysore. although theyhavebeeil-~edm the same way. 
The chief :excepliion.- is· the> KUI!Uii; deposit m 

the Shimoga disbriot from which iome- 160,000 f;On.s Of ore ~· 'WOn• 
iu. the three inibial yeare 1906 to 1908, the Stata aa ll whole yielding:. 
22!1,2~ tons during the same perio!L In.. the• quin.quen.uium< 
1909-1913, there was a great declin.e in. output oompared 'with that 
of the initial period of work, the average llllD.ual output of the State 
being 28,280. f;Ons. The average llllD.ual output for subsequ.en.t 
qu.iu.quenn.ia has been. 24,205 tons in. 1914-1918, 21,708 f;Ons jn. 1919•. · 
11l'JS, .82,046 ton.s. in. 1924-1928, ll!ld 12,087 tons in.l~l933. The
reduction of the in.duetry f;O this lower level is largely due 1;0 the 
•upemojal_DR,ture. of the deposits lead:ing. f;O early ezhaustion. of the. 



-\o..04.> .• ·!i.fA.A. ] • . ·. 
beat class of ores, whilst high railway and Ilea freights prevent the 
exploita~on of the lower-grade ores. _ The chief company at work in 
:this . state. has· been the. United Bteel Companies, Limited, which took 
DVeJ: the. Workington Iron Company, Ltd., in 1918: but this 
'OOID.pally .has •now Jiqnidated ita . interests in Shimoga, aDd there has 
ibeen;no ~duotioli from K!UIISi since 1980 • 

. D~-,.Tl1e Lalerit6 fkoup. 

llanga.uese.ore are ~ foaDd in true laterite ; but auoh 
ores !'fe ~!LJ=ely Qf much economic value. The ores of Goa (Portu-

0 . - -BelpaliL . gaese India) occur in part in this way (in low
:_·. 

08 
· . . · · ·' level laterite), as .also those of Belgaum (ln 

high-level l!Lteritel~- .They are not eoonomioa.lly of great importanoe 
'!~wing -to the irregUlar- manner in which they occur, and their 
llXtremely variable composition. Picked ores, however, are Bimlla.r 
in compOsition to the picked lateritoid ores. Only 1M toJIII of ore 

~won-in Goa wers.exported from Marmagao during the period 1919•1923 
_as compared with 598 tons during the war period aDd 16.2'3 tons in 
the ,previous. quinquennial period. ~'hese exports are, of course, 
dnded from Table 66. 14,012 tons of ore have been extraoted 
frciin Belgaum during the years 1925 ·to 1928, and 11,491$ tons during 
the present quinquennium. · 

No .1igmes have been obtained of the prodw:tion of manganes& 

~re .iJl ~ during the last two quinquennial periods. 

MiaL 

[ CYmr. 8. Fox.] 

The mineralogic&! aspects of mioa are given in all tezt-booka of 
mineralogy. Beferenoe to auoh works will ahow that there are 

· •Introduction. 
several varieties of mioa, and that ·a charac
teristic property of moat micas i8 a highly 

developed cleavage whereh,t thin sheets or films of mica can be 
readily produced. The ohief micas of commercial value are those 

· which are practicaJly 'tnmsparent in mlatively thin plates. Th
may be pale-tinted and clear or only slightly stained and spotted. 
The twO ehief va.riatiea of ClOllllllelll6 are 1111rrrouite aDd pldog&pite. 
With the exception of a very small production of phlogopits from the 
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workings :i!t Travancore, nearly' .a.ll the mica aztracted from the 
pegmatitie ~ooka,. of the mica 0110urrenoea of ID.di&. be!Mga to the 
'V&riety known~ a musccmt&. 

During, the period tmder review the output of mio& in biCii& 
i.Veraged .43,742 ewt&. ·&ga.inst; 48,309 during the period 1924-1928, 

. . with ill minimum output of 32,713 owta. in 
:P!Qducllon. 2 T bl ) .As a.l hie£ 193 (see a e 82 , usu the o pn;-

~cmg p!Ovmee was Bihar and .Orissa, with an important output 
from !4adras;.. and small outputs from Rajputana and GwaJior. 
As theail totalS" are· .CODBiderably smaller than the recorded exports 
't•llil Table 83) the method of reoording the output of mica from 
thee .lllillU· ·needlf expir.Dstion.o The figures supplied by various 
Dii:ning oompaniw and. ether producen .are the tota.ls of a.ll the 
~ut miea .obtained: ill their cutting and eorting shede. No detaile 
are giveii, IUid there' .. lieem8 ttr be·no mention of the rough mio& from 
which the cllt;mio&. is. obtained. In BUCb. circumstances, there mUIIt 
be considerable confusion .if the: rough mica is purohaeed from 
small vendors .ana: O'llt. and sold .by dealere who bave llO mines and 
who. 1101111e<j,wmtly1. send ill no letume-a condition wliioh prevailed 
till recentl;r.; · 

Fot the p11at 4!1 years India has been a great exporter of mio&. 
Pi:actica.lly a.ll the mica obtained from Indian mines is despatched 

· to Ew:ope and America. During the quiii.-
J!xilorll. qll8Dnium 1929" 1933, the average aDilllal 

flllpOI!IIUf lndWi,. mica ban been '11,338 owta. agaiDst 86,5U owta. 
during the quiil.quennium 192'-H28. These export& which in 
1929. were' ,twice ;the· recorded output of the mines, were only 
~ pe11 ~t; larger.. .inc 1933 : in CIIIUI8qUBD.OB, it is cllilicnlt to 
gauge the domestic conewnption of mica. It has been estimated 
.that the amom ot out mica, chiieiy the larger aiBee (above 

. No. 4'11); .utilised in India, is t- than 2,000 owta. annna.lly, bid; 
1ihi& estimate is ebvioueiy a gUus. 811 110 detailed retumB appear 
to be available. Nevertheless, it may be 8IIBUID.Bd that praetically 
aU the ·~ produced from Indian plinea and prepated in the. 
fprm. .llf , cut mica, ueua.lly as. mica splittinge, is exported. 

•The' exported quantities of Indian mio& are .mown in the 
accompanying tables <- Tables 88 and 84), which show the exports 
cif Indian mica during the periods 192'-1928 and 1929-1993, and 
~ .wW countJiea consiped 
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. . ~~ ii evident :from ·these ·Teturns that the export trade in Indian 
':jnicjJ. -h¥,. during the las$ three years shared in the general 

y lu . · depreasio.n both in quantity and value. Owing 
• · 

0
' to the. lack of details regarding the sizes and 

g,willti'es of the mica export!!d, either as block mica or mica splittings, 
-~~ .ii· impossible tacfollo'lt the true fluctuations of the demand; but 

· taken as. il. whole--for .each )'ear; the declared valuee of the consign
mente have varied &BcfolloWI! : in 1924, the average value was a little 
'Ont· & 136 per. QWt •. (rongbly Rs. 1-3-3 per lb.) ; in 1928, it was 
;neatly .Rs, 98 per cwt. (about Re. 0-14-6 per lb.); in,l929, tbe value 
·:was roughly Rs; 90-S·Q per .cwt. (nearly Re. 0-12-10 per lb.); and in 
"193~, .neatly Rs' 71-~2-0 per cwt. (nearly Re. 0-10-3 per lb.); 
!belie }I!J:e· declared values at the time of export and, for the past 
decade,. may be assumed at, rongbly, Re. 0-lS.O per lb. However, 
-the~~~! •!l(lmptitations are. :not a true index of the pricee actoally 
obtained by·the•vendcirs. In the Bihar ' mica belt', mica may be 

· '}lnrchased Jocally: at -prices considerably lower, perhaps, than 
.:Re• O•'ll..tJ :per lb. ,(o;n lots of mixed cut mica). Brokers in Europe 
and: ~ca pay more. than Re. 0-13-0 per lb. ezolusive of freight. 
Finally,· •. the consumers in Europe and America are believed to pay 
~ an .average Rs. 1-8.0 per lb. inclusive of freight, etc., for the 
matc!:ial they buy at relatively short notice • 

. In· Table 86 the prodnetion, in 1cmg tans, of mica from all countries 
ti shown for t],e period 1924 to 1933. From these returns it is o1ear 

' . . . . that the tonnage of mica produced and 83;• 

-,J.~ of•. -ta aaf. ported from India is barely 211 per cent. of the. 
. world totals of the last few years. This is 

iirglily· due to the fact that no scrap mica is recorded in the Indian 
prcidnlltion. The only mica of which statistics are available from 
lndia: is thet known as block mica and mica splitting& of sizes from 
one ·square inch upw~ In other countries, particularly in the 
United States of America, large quantitiee of low grade mica find a 
a&le in the preparation of mica pOwder, etc. . The value of this loW 
grade material is ama1l. The ielative va'lne of the Indian output of 
mica is better seen from fable 86 showing the value of mica raised in the 
three principal produ~ countri.-India, Caliada and the United 
States during the past 25 years from 1909 to 1988. It should, 
however, be pointed out thet the production from the Union of South 
Africa has, since 1924,. grown to important ·dimensions until this 
~· asllhmvn,in !fa.b!e !!5! is D.aw ~on t1),e !i,st of pt pmd11C1lf8, 



TAmB 811.--'Worltl's pt'OtlvcliMI vJ .Mica during lht y61Jrs 1924 to 1933. 
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TABLB86,-Y~Jlue; of MiotJ raiBeil in l1le tl&rt?A ~ produomg 
~ .iluri'fi!J .the twenty years 1914 to 1983 • 
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United Indl&'o 
O.aada. India (a). Sl&teo of Tol&l. per--

Amerloa. of tblo 
total. 
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' s £ £ £ 
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!2,410 191,088 I 8'1,801 181,11'1'1 87-99 
18,88fi 1!08,4118 88,108 8111,487 ... 
16,180 341,266 I J.22,J.31 488,67, 1111-N 
«,803 676,2116 . 1GG,Q4 771,718 74-18 
65,14'1 -GIIB,IIn 167,1115 811,~ '~a-U 

_IGG,425 1,915,07a 590,855 2,G72,1U .. 
88,B86 888,016 118,111 111,411 11-16 

68,260 760,824 1ll,301 918,888 81-71 
77,267 1,065,438 146,711 1,189,'!120 8ll•88 
15,768 426,274 36,034 478,078 89-18 
81,288 385,683 88,38!" 480,332 80·29 
G7,189· '538,431 90,594 898,218 77-38 

247,172 1,166,654 448,006 1,862,412 .. 
19,661 63,1,381 89,801 111,481 81-11 

'13,416 679,7116 81,487 814,708 18-« 
63,727 '799,483 101,818 9511,018 a-n 
47.00S 820,901 110,311 978,810 88-81 
36,832 . etn,w ~ 793,487 87-1' 

•. 17,912 898,120 74,689 790,7ll 88-20 

ZZ7,984 1,6B9,tlil 414,589 4,112,224 .. 
16,891 f81,fllll 8B,D11 ,,,116 u-1r 

24,360 784,018 83,068 801.81' 87-88 
19,727 662,054 58,1133 N0,684 67•78 
.Jl,llO 307,316 43,408 881,884 84·91 
-1,403 261,800 26,643 279,648 89·97 
9,880 807,671 31,098 648;N9 88-84 

66,480 2,21Z,911 241,064 2,522,477 .. 
18,296 148,681 48,618 101,4116 ,., 
(a) :;Bzpor6 volaoo. 
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Since· the period of the Great War. largely tiS • :festtl~ of the 
demands of the eleotrical indnstry, there has b~ ,an =ense 

increase in the coDBumption.of mica splittjnga, 
Block . mica :aa4· chiefly of sizes No. li and smaller; 'The larger 

spDIUnp. .sizes (No. 4 up to Special) have a limited but 
steadf' market,' except that there wae an abnormally small export 
in l931 and 1932 in oollfbrmity with the slump, as shown in. Table 83 
and although: by weight blo!:k mica aooounted for' only "18 per cent. 
of the expotta· iluring the five year& 1929 ·to 19331 by value blook 
mica accollllted for over 41 per cent. of the exportri, tlte 'V&luee 
for block mica and splittings averaging respeotlvsl:r ~. 191 .and, 
Rs. 59 per owt. • 

During the qulnquenniUlll 1929·1933, there was ·a large fall in 
th~· exports of Indian mica to all destinations, ~h minima. in 

1931 and 1932 in conformity With the world• 
Chief coiiiUIIICno :wids depression in tzade. Except in l929, when 

the United Staf.ea took the largest quantity, the•. United IGngdom 
wail. the largest buyer of Indian ioica. ' 
. By far the great&f quantity of unca is obtained from the workings 
in the eo-called Bihar mica belt, which tzends across parts of the . 

. . Lea~H~os: · distriata of ~bagb, Gaya an~ . Mongh~-
Ahnost all the m1ca from that regton .. finds its 

way to Calcutta. and <is shipped from· that port~ The PUtput 
of mica from the Nellote mipea of Madras is normally .exported 
from the port .of Madraa, while the annual production: from 
Rajputana and Myaore uaaally finds 'ita way to Bombaye, where it 
is finally shipped for export abroad. Bihar and Orissa. being the 
largest producer of mica, as seen from the table of production, it iii 
evident that the exports will be largest from the port of Calcutta . 

. During the last decade there are ret11ms (Bee ·Table 87 below) 
wliic)l &h!IW thet a Certain·. amollllt of mica .. chiefly, block mica-has 

.bsen· imported into·· India from the United 
lmporls.. Kingdom, the United States, ILJld Japan. This 

mica, whether it be Indian mica retntned to this ~try or foreign 
mica, was received for conversion into fine splitting& and wae then 
m-exported ae splittings of Indian mica.; but the tzade is now 
~ost • dead. . The production of fine qplitting8 by hand is ILil art 
which 18 perfOrmed to perfection in India and ia cemed out at 
oo~bly lees l!Xfense ~ woulcl be P0881Dle in Euro.nen:Q 
'll!lllltriBI!• . - . • 
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' -In lew publications has there been a~~.,.; adeqJ~&te . disousaion of 
. tth8. complexities of the Indian mica tra.dej and!. particularly ·of that 
I ' • ' hioh • • '""" . th 
1 ... _.... . ___ large.proportion o •. it. .. cW: .··~---Pl e 
. _.lUfclf deaiJllg, . mines of Bihar (Haza.ribagh)Hr.nd IS sent ··over-
i,seflil, vi4 Calcutta. It bas been hinted on. several occasions. that 
the. discrepancy .b.etween the recorded,. ontpD.t .. pf: the .lllilles ... and the 

'export returns ia ohietiy due to. the ~t methods of . ~~ 
, in .~~eoially in tb.e. area betwee~ Kodarma f!dld · Gmdih. 
'· T48. _ .nwnber of convictions fo~:. .. theft . .Al . .mioa llh.ow :that_.aeveral 
i miDiDg companies, 1lllll&lly tb.e larger ones,, iD.IISti .Sldfer !0111 ;from 
pilferillg. Their mines are m. lcmely' ·· fozest areae, their ·~ 

, 4re. occasiODally two miles. away, and the. tr&l18potl; oi. th11. ida~ a 
output (bundles of 'lt1Uf/A .mioa) ia ~y made after du•k;,. . It • 
ia impoesible to guess how large i& the' leakage iiA -f'tiUt8 jf -the 

· guards OODDive at tb.e traffio. The r.ecei'tWil. · of this 'Btol!m: 'mica 
, may or may not; be owners f!i· imall' ,mines ; 'they may -nlli; ~. 
ohJ!iSed, 1llll8Btriotedly, with the many vendors of ""' mica (eithm; 

· llreaaed block-mica or splittinga), from whom local. ,p111'Cbll$ea' oan 
be· made openly. The local dealing in. mica ·ill• of long standing 

i and bas frequently been. of considerable•: «ilivemenoe even to the 
· biggest vendors; it bas enabled them. to J?tocu:re certain. sizes and 
· quallties of mica to meet orders which they conld· not have met 
fro!'l ,~their ~own mines. Althoughit m liOiD.etimea -very··· di11icult 
fl!t. a~vendor to. etete precisely the liouroe 0~ Qrlgin .. of .. ;hie mica, he 

· oali 1lllll&lly do so if proper records ara kept. · ; · 

The looa1 Government of Bihar and Oriaaa; iil oOnelutation Wif;jl 
· tlae--Direotor of tb.e Geological Survey ancJ·· ·flb.e, !Jhief .Inspector:. of 
; . Mines, framed oertain . rulea.. in. 1921 ~hich 

· M:'A:r.ar' a-. aimed at reatrictiug the illicit trade 'in ··.mill&. 
- · . - -When these measures were. placed before the 

. p~ Legialetive Aaaambly they were·rejeoteci·&l\ll ~J!.8111;Iy 
, did.- not; become law. The bill 19'&8 au~tly &'1116ildeci and 
:became ~w _nnder tb.e Bihar imd Orissa Mica Aot of 193~ and applied 
ito ~-;~ of Hazaribagh ai:nce May,. 1932 .• ~. to the police 
sbatlon,Ra]&uli in the Gaya <liatrict in 1933, Proposa"a have recently 
·been put forward to extend the Act to the whole. mica-produoi:ng 
country, but it has not been possible. to do· 'II<> owing to lack of 

tfunds •.. The working _of ~e" Act ia proving more i.nd. more helpful 
; to legltimate traders 111 DUoa:; and bas reduC!id thefts QC~nsiderably. 
· ~~ poliaa have done the b.eat they eould with tb.e .available funds 

• 
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l!Ji con~ irregular dealers and in compelling others to .ihOir ;the 
BQIU'Oeli of theilvmie& purohases. However, there aeema to· '!iii litthi 
doubt that the• Act must be more widely applied and that it ''cim 
:only be Wllrked more effectively with larger flmda. · ·The· amalia 
differeuoe& ill .1931 to 1933 betweeu production and· export. mliy. be 
due 1;!1 ithe•· Ql)eration of this Act. · · · · 

. ·T'he Ollie£ miollo •miniDg areas · ill India are those of Hazan'bagll 
in Biharc ~~Del •of Nellore ill Madras. Mica hBa also been obtain~ 
·• · . . ·.·. , . . . ·. from workings in the Eranja! tGlM of Travm 
:t ladlail,· ~: - -, the Heaaen aiatrlot of M:yaore 'imd AjmeJ 
~- in Bajputana. 

.. ··he· .._,mica. 'belt' of :Bihar obJiqllely trav-8 the cUstricta ·~ 
.'Qa,_, Hazaribagh imd M:~yr, along a strip about U mllea broaC 
an.d o~ 60 llillea long. A .large DlUIIber of the more importanl 
·wOrkings. ··art!.· $ituatecl either in; or in the viciDity of t'h8 Kodamu 
Iorest,. ' •Th!i local 11amea of Koclarma, Domo1umoh, Dhab; ·•Gawau 
Tisri, etc;, are .familiar to mica dealers in London and elsewhere 
By fat ··the largei: ;proportion of the Indian output of mioa ia obtainei 
:from the .. Bihar mica. belt, although the mica ia often commeroiallJ 
llpokell, of'ae Bengal mica. or Bengal ruby mica1 . because the sheetl 
in •illlflioient thiokneSB have a beautiful ruby colo~ ohara.cteristic 
of the •muscovite :from the Hazaribagh district. Another' lful 
aeconllary oharacteriatio of the area ia the fact that gametil louni 
'in aaaooiatiQJI :with mica in Bihar occur in the crystal habit knOW! 
as the' 'iuOCiatetrahedron. 
" The ;!!lie& minea ·of the Nellore district of Madr&i 4a aitUaf.ei 

''liD: the ..... half of the Madras ooilstal plaiD ~.latitude 
J.l" ancll5"~. over .a tract of country IIOlll8 60 milea.long and 8 to 11 
milaa ~- All in the Bihar belt, where beside primitift burrow 
Jfugs there are modem mines, so in the Nellore ·district, although the 
great .. majority of the minea are merely open quarriea, •Tellabodu, 
·XaJiohedn and eome Uther mines are worked on ·up'-»date linea. 
· lfadraa. micr. .generally has a chamcteiistic green· eo1our though1 
•to be · dna to traces of ohromium in the muscovite :from: that. area. 
llowever, brown mica, not unlike ruby, ·'oooma lit Kaliohedu anc1 
alo~ the pegmatite strike there. ABBooiated with ·'thci mica are, 
'as ;wiil be $66n .below; several minerals, amongst whioh are to be 
ae~ garnet oryatale m the dodecahedral habit; . ·The gamete 1IJ 

. I . . . .. 
1 I1atm, fr!IP! Ill;~~ Wore ft!o ~ o! Blhor d.OMa.,.. ,.,_., · ' • 

. . ,, . 



llf8 ..._,. f{ /M fht;TLJgi~Jal. &mtlg Dj if141a. ·tyQ:ii: 
- . ~ .. ··..• ·_.~,;..-~ . 

both Nellora 8lld H!LPr"bagb me of the aa.me ~ ~ugir ~ · 
.llaw ·diffmmt m:ysiBI. shapea. •. . . - - . 

Tat diatiDa&ion 'WiDoh ia appM.tmt in ., ~---~ 
af woddDg in Bihar aDd JrJadma, is also noti~le _lin the prep&!:atiml 
llf miaa a • :marlllet m the two ~- In the Bihar·Wt all ~ · 
uno. is siokle-trimmed inte ir.regularly ahapedi'-~ yb,ile ti 
Jillllmle mica is trimmed by ~ into rtatangular' shapes .Bnd• 
nlapjfiOd and ai.sell w,ith metiouloWI ciare. lQr e,xcia&. p~ • , jhe 
BiW lllook miaa i. llbiaker than the-~ )rb.draams.~ 

TJwe is a pat sHoila.rity in the ~ .of !Jeeilmmoe•· 11funica 
in pegmatite& throughout India.o A descriptio!! .of 1he miniilg- open.". 
·$ions GJUieria.lren by the Geological Survey af -India ·u ~~
near -~odamia on behalf of the Ministry of MlUlitionil, -!)jondo!if w- even in j;he laA Quinquennial lUivisW (~ 6eol,_ ~·-I~;, 
~. pp. 241i-260. (1930)). ' ·. ' . - . . 

It iS unneoeasny to stats in detail j;he n.r:ious purpoaeii -for whiilh " 
.J!Iioa ia ~ Sheet micla has been Jargely ·usedc. fpr_ riove -

furnace windo"Q, fOr gas lampe .chiJllneys &'ncl 
•hades, Jill:., but the Dhief use ill for ,electriOal 

pmpos8ll .as an inmlator, ,_,., for eparatiJw o(lmmutat.PNK•gl!lenf;s• 
iJ1 dy;D!IoUlOI, for .eleotrio heaters and o.ookars, in elemric .ooodens~· 
jill waalws in I'P"rldng plliJS, bolts and screw.s; et.!l.., FQ:anerly 
llize NC~. IS w.aa the ._ueat, piece of ~ miaa-ntj1ieejl : 'dllriDg t¥ 
war the u.tilit.f of smaller sheets .(liTo. 6) :was dem®stl:ated, and 
now size No. 7 is a marketable product. -~ ia ~ dlw 
t!l fib~~ clewlopmam; of fib~~ micanite industq-. Mkaaite. m .ruly; 
tha hailt-up .alleeis of the amallest, thinnesf; films af xoica whiob: ~ 
Clfl!l!ADte4 iogetber 'lrilih .shellao dizaolvecl in .apirit.,. ' ,- The. /,Di.ad,a. > 

.,_ oau he lllliJ1; tel any aize and thiclmMS, They -requJte. to, • 
.ate&mild, preaaed and J:Oiled lllld in -the presaiDg 0&11;. be m,pWded to· 
almoa5 .-y daaired 4bape. -. . . 
_ llenlian was .maclp af the faot that,. although indut. i$_ the 
la.rgest prod11P8r of D;lica in the world, praotio&Ily the whal• output 
_!a exportsd. 4ttentiml w.as also drawn to the faot ~. miea J!li1Gfi. 
lllf,8 am moo$ !!heaply and dioiently made b1 India.o When it ~·-. 
~e~&!:ed t.hai J.ndi& lwlda r. monopoly .in. the production. ;lit shellao 
~ 18 ~ t.n !JDdent&ncl wJIT tlUa 0011ntry ~· not hold a predo!n.~' 
~ poaition m the Jlla!l1l!aQture af l;l)ioanite. · 

Th&r6 are· numerob pub~ed papers which deal with j;he ·.mica. .. 
-~ (ll;_ -~ •. ·t.IJe Aitiall Jmpm aJid .other -triee;. alii 

U•otmloa. 
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. 
with questions i1f the mar:tetin! of mie& gmeran,.. Amcmgat these 
ll1'e ~ QuinqUennial &!lil .Annual Reviawa o£ Mfo.eral Production 
by the Director of the· Geologjcal Survey o( ·Ii!dia (published in the 
Records of the Department); Sir ThOJD&e .RollaDd'a DIDnogtaph oa 

'Woa 111-. ·lhoL But.. 1,._; :x:xxiV, Pt. S) ;-T. B. L& Tonohe'a 
• .Amaolated hdex Of ~ · MinersJa ot Booaolilic Valmt; Dt. J, 
·tloggii~; ·:Brown's .. ccimpilatiOl! .on the hade and Jllarketing . !Jf' Ddaa·. 
(BulL N:o. 15_. lndiaa !Dduatries a.ud Labom:) .;. the broohme ·on 
'•Mloa ' issued. by the Impetial Mineral ReaoUH88 Buna~; a pam. 
;phlet on ' Mica ' by Oliver llowle& (Serial No·, 23M, Report. of 
Jnveatigationa, Bn:reau of Mines, DepltttmliDt !Jf ·the Interior, U. 
jl9>. ;l~); and a 'No~ on the Marketing and. Utilization of Mica' 
.~1 G;, Vernon Hoheon (Bull. No. 40, Indiall .Iildllltriee and Labouz) 
•&tld il1so .his paper ' Mioa and ita Intematiow Relationship& • 
}t2'rllft4• ltllf. Alta. Met., Vol. XXXVI, pp. 88'1--8911, :(192'1)]. 

Mr. Hobeon's note referred to above ia probably the moat 
~bl& contribution by an iDspeoting oJiiC8r on. the nbject ·of b 

utilisation !Jf Indian .mioa. He made a oa;e· 
.l!oncluiOJt. · · 

.. . fal uamioation of the .!iiicia oocw:r811C68 in 
·.hdla and nbseqnently (1927) continued Ilia .lnveiltigations in. the · 
'United Btatee, Ca.nad& and Great Britain. In th.a United. States, 
:)lis .enquiries extended to 60IIUI of the largaat cioDsumBra of mica. h 
CaDada, hll visited the mHowiug. phlogopita miaa. minee :-the 

:,taoey miDe, Jl88E Sydenham, Ontario,, and the .Biackbum miJI!, ilL the 
· ;lleighbourhood of Buokingbam, near Otta.wa.. .In Qrea1; Brit.;., 
. besides oonsnlting '1'8l'i.oua l&rgs consumers; ie ftillowed the writer's 
/'ezample .. by 'Visiting the great mieanite work& at Walthamstow. 
''With tbia experienoa and lmewiedge; Mr; Hobaon, in a consideted 
<1111D111111rY [Bull. No. 40, Indian Induatries and Labour, p. 17, (1928) ], 
·Bays:·:~ 

"~+iii! 1M tire oltaill...,lt·~ mn-"17'......., tlla~ ..,._...far 
""""Will lleaalolaiJil,- 1D111 q-iiD<ltiJU.tbo>._,.iouplittiapWill~ 
.11$ tboloq>eM•, to soma......_ of that; far hloalr.mi,.! 

'The Jndiim poaition in the matlratio atiB- of ...... -..gtb, • ...._in 
tile delll&lld fi>r oplittiDai OCIIIIn'baiilrg _,. .Onoidwa'bl,y to thio """"Bth- The 
dammd &oquently madlJ by ciOnlmnm for lmlim mfari Ollly, fa often baaed, liCit em 
·lilY IDt.illaio an,...--, oU:.UII• mi<lli cmm that- II!Omi otlllr .Ounlri ... bnt 011 tM 
man aatiafoctory gmdillgmd morlratiDgof tho pMOilloh.. b Is pointed Old,..,_, 
thai> other countriaa ..,. DG\11 ali"' to thea faofll and U.. Wan. podwlor mlllt """ 
beca- of the commanding hold llldio. baa on tha markefl, be led tc>rela.x hia et!ortl, 
iDdoad m illlouM b.Y ~ atlompfll impl'Oft tire aonclition Ill wiDola hia podu06 
ill ....W.,. u tirr·ellatt tlla pnril1g aompelilun·IJvm CICia wwdrioL' 



. . • Ia iiJ~ thali iiii!!!Odjata atopo ohould be tab&. by the proper- a.atholity, 
·to Olll111'8 the protection ogalnsUllegitimate trading that tha produce• may fairly 
lOOk lor, jiDI). &banby diloipato the feeling of doubl ... to th&....,mty of~ Jndi":" 
npplieo thalila IIJiftl'diDg 11m011g 001181111111111; for -"""'rothenriao -·their 
a-tlon to otbar aouna of oupp!y.' ·· • . · 
. . 'The· pod.....,, when thue pmteolod ehould, u tha C1'19De1B·of-tha D&tural •iaet 
..... arightloespoo$, -lila -.ton to- UI>-toodatometbo&tofGplaite,tlon 
ud ahoald no longor be oontent, or be aJlowed, to mmove-the ouperJicialmicJ&oin the 
obaepest pooaihia way, if thareby tho hazard aud ezpeDIIO offutilrowol'k beinoreased.' 
••. '.Ali ~ the elinrinol;jou of tho broker doee •DOt &}IPOIIr'practleahia, :'bllf 
prOOUCODI by the avoiduce of aortain bUIIiDesa method&· aud pmotiOOBi'IIB 8lll1JD8,. 

rated,..., do muoh·to footer direot trading. With tlie•eliminati<>.~~.of mutualdiatrusb. 
a111011pt poduCODI aud tho gnnrth of a epidt of mutual help tha development of a 
:eobomo of oo.aperative marketing appeara to ol!or diatinol;. pceoibilitioo; whi!O• 
tiade Jll'Oi>llganda to ODcourogo tho wider - of mioa appoa!i to ha alogioal ampli,.
;iioation of the publioity '\r01'k 1llldartabn by tho miea.,plata manula;eturiujl firma, 
whioh ollly partiall¥ covem tho llold.' · · . · · ' ' . ' 

· During mosj; of the period under ~eview ·tht~ India.tl ~ md~ 
bs pasiod through an abnormally bad slump. autt to . ... ·.Wpua 
'fa1liDg off in demand for block mica and. espeoially splitting&,. with a 
cior.teapoilding fall in prices; Them are; h~, sign~~,, of .definite 
ilnprovement particularly in regazd to the.. export of ~blooli: . mica. 
Most·of _the depzession can be tTac&d to the.auspenaicJJt· of '!York•· on •big 
electrical schemes coupled with the B.uctua~ in !ozeigii ;.Tilban~ 
fm.t these adverse feotors are gradually giving way 1;Q bettell trad~ 
The- mica industry in India locks fOl'WBZd to a .considerable. im.pra~ 
Juent. both in bade and the working condlti-01!!1·~. the. mica -·areas· 
_lj.DDng· tiLe nm quinq-.ua.t periocL · · 

.Monazite. . L 
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'percentage ,Of thorla in mouazite.. ~ ·between -I .and ·12, :·but 
-~era! ·containing less ·than. 3l per cent. •caDDOt be used remunera~ 
tively in . the. ·manufacture of thorium Dit:nite. Whilst the demand 
for 'th.orium for gas mantles haa demeesed Owing to the competition 
·of electric lighting, the use of cerium fw pyrophorio alloys (miach 
·metal), and of thorium in radio tubes baa maintained a demand .fw 
monazite; · · 

Up to the year 1895, the whole of the world's supPly of monazite 
, was derived directly or indirectly from the ·Carolina deposits worked 

· principally by the Welsbsoh Light Company of 
.• ~:;:;.ces o.rtbe world'• New York. In 1895, · the .sands of the Bra.zilian 
.. . .. · coast were first :worked by the German 
lfhorium SyndiCaiie alld the A118trian Welsbach COmpany and oailsed 
keen competition; "llhe Brazilian deposits being ver:J' rliniform and 
considerably' richfll! and more .. eairlJy available than :the Carolilla. 
.depositai the American .company 'WBII forced to 1111Bpend operatioDII 
ino-M&y; '1910, and praotioally the whole demand 'WBB :met •by the' 
.aemum and A11Btriau CompaDies under agreemeilt together. OWing 
to· it~! occurrence on the sea-shore of BraziL and the very low roost 
of transport, the German Thorium Syndicate was able to lower the 
market ¢ce of thorium very considerably in spite Of the 1aot that. 
they paid, .aceording to report, abont half their profits in royaltiee 
to.· .the (lovemment of Brazil. Most of . the .;production from the 
ore ;vas,. exported to Germany. · 

_· 'lrhe Btazllian ind118try, being m the hands of Germane ud 
·Atistrlans, dec!ined 88 soon 88 the war broke out, and· in 1916 ·the! 
. :Production was .flt'J. The :recovery lllibliequt!!W to that year· wu 

of a spui:nodio nature. . In 1920, the last- year for whlch --ligures 
are; available, the Bmzilian. output amounted to 1,1118' metrio tone, 
but ib:th& 'pr8vions year the:amoODt waa ·only U6 tone. . The average 
forthe.four yestsl919-1922 was about.43'1 metric tone.; sincB ·l92a 110 
produotion hils been :reported but :quantities up to;. 200 long .'lil>llli 
were exported. There have bean exports of 88; 15 and .295 .tone in 
'1929, 1930- and 1982 respectively. The United State& industry '1nli 
alwaya very smell ancl no statiStics have been publisheclllinoe 191'1 ;• 
a, small export of gas mantles hae however persisted. The . ohief 
exporters of gas mantles are Germany; the U.nited KiDgdom, and the 
United States, whllat -by. far ·the moet important importer of gag 
mantles appeara to· be India, the average &lll11l8l \'Blue of tlJeac. 
jmports for the quinquennium ,'li:lldar aview being fi'1,7fl• 



'Bady in ~e CJ8Dtut7· .monazite Wll& •plOM hy. the. .lmpeEial 
·IuafiWB to aooar in IIISOCiiaticm 1fith. tlla: mualt· - 'V!IIuabl.e 

thoriaDite• and thozite .. in lc.,lllli. ' >The Wtal 
Truiucoremoa~~llo. pmduotioa !If thoriUDt~. miDeral& ,flom 

11114 oollllby, .,_, up ~ iD.il d~ l&!~i IUDDunted.. OD.I.}t· to 
- 8U tous. Ia 11109, mOJI&Iite.~ ·llalllla• were diso<mmd 
by Mr. 0. w. Sohombmg of the' Londo& &emopolitan JrliniDg symn, 
oata oa the Trlmmam:lr OOIIIIt. lift;, Tipper. ... inapeeted the 
dapoaia, ... tha1i the mineral is Jaunnnrith ~ to ~ m 
pegliiAa mtruaioua but ia probabi.J mainly darivecl from .the gneie"!8 
ai the ~ hilh>.. The urine&\ -in liDIIIII> round, •amber
ODlom:ed grains wrying from 00 l to Qojl.,mj!Jjmetres .in- diameter. · Ita 
cJmmit.y ia 6-191 aDd its Jefraotory iDdaz; iac ahio Wit.~ ·high.. The bed 
1118&118 for identiioati.oa in 'the 1iald $. a_ BlowniDg direoS-Visioa 
apeulitwcopa in whioh the didymium. 1iDsa -. be obsened. .ilia 
nrinmal forma. one of the OODBiiituanta of tbe·IIIDII& .Wug tWt· ~ 
81111 01111taimt betwum 8-8 andl0·08 per cent. of thoria... Iadia p01181!881l11 
by far the IEgeat ISUVU af Dlllii&Zite Jmowa iJI. fih& \Vo.rld; ·f!olld bheeew 
•lllgllllls quality lll8II8Uled i:a term8· ol .thorla· o~ ue euperioB 
111 any a6han. In oertaia places eeleetive. aotioll by tha wavea 011 
liB eemla baa led to the OODI!9Ittmti.oo of large quantities of monazite. 
By -h•dGIII meau thia 8llolld oll'il be .fnnhe· .aoncentrateck:J; 
Work - _.._.. i:a. ltll, by the Loudoa OosmopOiitlm MiDiDg 
Company. This was ~eplaoed by the "m~ :Minen1a Oompaay
who aa a :nault of the war had l:ieeu. ·.pmgea of •t)lem Qennan. 
intereata. Thorjum Limited also beld. & ooDQ&Mi.QJto -bUt• ._. 

operatioDs dJUiDg the. pmvioll8 quinqll811Dilun.. :Me!IIQ. :l!opkin . k 
W'llliama azutill piOduoillg. , _ · _ 

Dllliug 1921, th& pmtiuoaon figant ·-mea 1,,1160 ., 191du.a 
n Dllldy £31,000. bui fall to l o.n. ill. 1921). Tlut ~ iDo the 

' ~nazile illllustry has hem world-wid& and due 1D the· ftllpplnting crt 
mnedNOenf; mantles for gas-lighting by ·eleeaioity. :rhere, •bait 
'-U: aa ~bla r~'Y!IIl .m- 192ft. dua m the inoreaaiug demaml 
b ilmmita (f,tr;), a mmeral aeeooiated: with T!IQI!&zjfa ·aDd. formed]: 
obtaiaed. • a kiml of ~llldut with th& aollaotiim, of the latteL 
• ibuoite ilt DOW tha pr.illaipal prodwlt however, 'l'he •vemge. 
-..l ·OllipiD af !IIIW!nife ill IDdia dutiDg the. pviou fi-r& .yeaa 
---· w. au 1111111 'ftlth ~.960, whilsl; ill tha prtBant 

................... JD.IY,.,. -fle16)!.. 
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Llt-J .... .M'-1 ~ of IfllM; 19BN6 I Jll/liltJM. -

,quinqnemnum·it haa varied >befiweau u tcma valued at £140 in 1930 
'ancl 654•8 to1111 .:valued at £6,14.7 in 1932, the average for the period 
:being 215 tons valued at. £2,114.. The mineral is ~ to New 
York; Pam and Hamburg. 

··The output imd value of the past 10 yeare are shOWil in the follow
iug table. r.-

. TDLJ: ss,,_p~ of M~ M1 1'-re 8H11a. 
'· 

Year. Qllloll.tity. v.,., .. 
i'-. 

i.91U. 
ftD&' I 

,• . 12H 9~1 
1925 .,,. .. (A) 
1M& - .. . , ... -~-. ..,_ ·-·-

.,:s --1927' ·r".' • 180-0 Ulfl 
1928 103-4 1,248 
1929 . IIID"If 1,8110 
193f) 

:~ 

"''' ·- --· . JH Ill 
1931 -,.~-- 89-S: B9IJ 
19'.12 .... fl&Nf '-11'1 
1933 :~ . - 1 ... 

· • ·. _(a) !Jhe produotion amounted to 1 aft only. 

. Monuite also ocoure in the ll81lds to the east · of Cape Comorin 
'in the Tinnevelly district 8lld again near Walteir in Vizagapatam. 

otbRIHim.....,_ A crystalline varieiy containiDg only 21 per 
• . . · · cient.. -of thorium has lleen found in pegmatite& 

of the· Bangalore district, Myaote Stete.1 

_ . A. IAige numbu of beautiful oryatals of this mineral have- been 
10und with pitchblende and collimbite in pegDIBtites in the Gaya 
di&met; Bihar and om-~ It hall - been found in. minute 
quantities in concentrates fEom Tavoy ami Mergui.• 
·_ T~nite Y-A.. black minerai doubtfuiry identmed with thorla
Di:te haa been discovered at Thadapy lliii. ('/'1'" 821 : If 16') TravaD· 
aore. 'ne minaral is apparently isometJ:io. The specific gravity is 
,mremely high, namely lOoOS. Owing to tha pawlit:J of material 
a partial 8118lyeis only could ba made, ancl this gave as the prinnipal 
oonetitnents, thoria 82·3 por oent. and nrauium oxide S9·9 per cent. 
The identity with thoriauite is vert do11btful ancl it might eaeUy be a 
variety of nrauiuite. More is required to be Jmo:wn. of .this in
.tereatmg find. 
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. ..... Nickel • 
[L. L; FDii!Oll.] 

0~ of niekei (Diokeliferous pyrrhotite) have been. folill!l iimcingst 
the capper-ores ~f Khetri and other places in Rajputana... ,Nickel 
has ·also ~ .detected in small qwmtities in oilialc~ ·and 
pyrrhotite. found l111811Ci&ted with the glild~ zeefs; .flf ~:ltolar, 
and in pyrite said' to be from the Renzada district; Ill': Bm:taa.. · . 

Complex· .Sulphide ores, oonsiatiDg Ill' pyrrhotite, pyrite, ·Olbalco
pyrite, aild molybdenite, .. were received some years ago •.. :froll!. . "the 
Tovala ta!Uk. in · Bo'llth Trava'llcore• Both nickel and, .cobalt are 
present in qumtities beyond mere traces, but nothing is .yet·. known 
as to the extent of the deposits, nor have any proper average. llamples 
been assayed. , A · surlace sample of ore showed 1-20 per .cent. .of 
eapper. .o-64. per eent. of Dickel, and 0•08 per eent. of oobal1;; 'With 12 
graiml per ton of gold and 2 dwla. 12 grs. per ton of ~er• ·:Further 
• .....,.;0:,0.:•-- '"" .. ' ' 8 1.' t· ah. ~L-~ the d.......:.~ .. · -'."-1.-... ·. ~L.• ·'• ·., 0

. • m •. ...,-.;-""""' . .._... · ow ...... ~...-- ar& ~- -· 18 ··m-
dicated by this: &Daly!!is.1 · · · ·· · · · : · 

'f~ 89.~ .. liM wlt!e .o[ Nickel-speiss Prod~··tN • the 
Burma OorpO'I'atiorl, Ltil. · · ·· · · · 

Y'ef.r~- !rem&. Ra. ~::i& ... ;_ .. -· .. '-~. -

111211 li,08& '8,38,'180 4.7,IYIO 
11131} . ~ 3,110 7,li8,1S3 83,7110 
l113L . .. .• .• • I 2,911: 6,'13,1173 411.11!4. 
1932 . . 8,680. 10,27,8'77 77,160 
1933 . . • . . ;, 3,8150.· 10,13,628 n,aaa 

i.~· I.Ui ., B,IR/128 
.. 

.11,191 ,. -
.. There· is• IIi steady: consichttab!e, ·co1181Unption of nickel in .India 

in ~·form of :&tman-llilver,·the·atiD1J6l importil of which during 
the-live-~ 192&~ 1933' am011UlM to an avamge of 835 tons 
valued _at £95,889- cclmpazeci• 'With an ·&Yerage ·of 1,103 tons with 
!127 ,«7 _during the ;five yem_l903-04. to 1!107'-08, the period firat 
reeomed m th* 'rnlews; · . 

On the lst August, 190'7, th,e iliittii .to the ·publio was commenced 
of ~e new ~ -a.mm niokel ooineg&, Consisting of an alloy of 25 parts 
o~ mckel Wlth '15 of oapper, leading to • further ooniiUDption of 
mckel. The C()~ption :of ,flickel .'•m coinege was· still .further 

'.llea.lhl!l. ...... llli.,lrXXIT>P! ll8f, (iDlD).. . 
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inoieaaed owmg to ~ jntrodnotion of th~ ·klma. and ·km.a pieces: 
.- ·8-amla , piece. of the IIIUIUi alloy \W8B pu1Hnto ailoolation bu1; baa 
been withdrawn. · ·The. ilnpona of Diokel zeoeived at the Bombay 
Mint in 1919,20 and ·1920-21, totaJled: more than 21784. ' tons, valued 
at Rs. 85,74,038; those at the Calcutta Mint BDiO'IIIlted to nearly 
l,l29 tons, valued at Rs. ~,2M. -No .. 'Diokel "W'IIB imported 
between the. yeam . .192M2 ·BUll 11128~29, ·~ in the· present quin-
q118DIIium. . - ' 
. ..As a by-pzoduct in the IIIJlllltiDg operaticiliuf the Burma Corpora
tion, ld;d., at Namtu,: in the Northern• Blum Stetea, the ngular produo
tion of Diokel"speiss. was initiated in 1927,. dUring ,which the quantity 
obtained amounted to 1,032 .tollS• -valued at .Rs. 1,76,554 (£13,176); 
the speiBs contained _24,-84,_ per oent. of 1liokel. 15-92 per .. cent; . of 
copper and also 33-08 os. of .ailv«r .to Aib.e ton.. !rhe. production. in 
'1.928, rose to 2;933 tollS, averaging ~·8 per .IJ!lllt• of Dickel, 15•2 per 
•cent. of capper and containing .B2•ll oz; . of eilver to the ton ; the 
value of the prOduoticm. in 1928, is ~ at Rs. 5,34,961 (£39,9llll). 
The• output of :D.ickel.apeiss dUring ,.~, periodd92~1933 is shown 
in Table 89 and averaged 3,211-tolll annually; valued .. at. Rs. 8,19,023 
(£61,197). The 1933 production -averaged 29·04 per cent. .of Diokel, 
U•O per cent. of oopper .and ·26•60 OS. of· silver to the ton. This 
·apeiss. w.hiah con.taina ,frOm 3 'W .4- per C8J!,t. .of cobalt, is ahipped 
to Hamburg for furth~ treatment. , . . 

l!l'iokel .. also occurs in .the ;copper-ores. of Binghbhum in Chota 
Nagpur whme three .peoies· of .. J!iokeliferowl• eulphidea . have been 
MCOgDised (liN. p. .. :86). ·On the. figures. qf. 1934, the average 
amoUDt of Dickel in the" i)opp~ore is however only . 0·0833 per cent. 
or 3•4 t.Ona ol Dickel pe:t 100 to~ •• of copper and of this Oiily 13 per 
eent. is recovered $1 the :rufuled · · , w.hiah a . o-649 ... . ··' . . ~- . . _ooppe~; . •. . . ~- -- . per 
cent. of Dickel. whilst the balancp, is ... m,!Unly lost !n· the mill in the 
:flotation -proce.aa;- - · 1 

· · ---- •• .. • • - • - •· 

"Petroleum. · 
[,E. J~ B!Wlsru.w.] .. 

The totai.. production •Of petraleimi in th~ Indillil Empira durhig 
theji~year peri~ 1929 to. l?S!J . was . f;h~ largest in ~ historf of 

. . . . • ·.·. the industry,. and ezceeded that .of the pnceiling 
, ~~ pra4ucllollo . quinqnennil!Dl ·by some 85 million. gallou. The 

iive:rage annual production was 307,362,401 gallons. with. ·a · peal!: 
production.' )!1:' :J,li;IQ· .of 3,11.080,108 ,gal!OIII agaillat-. 290,321,036 



darius i;be pre'rieua '}lliDqvennimn Tae pealr yeaill ·of .mar 
period& -~ 1916, with • pmduetbm of 29'1;18&,787 gallcJD8; 
19~ With a produetio!a llf 1100,7 4&,188 plloua • 1921, witA • pm
tlmlon of 301S,683,iln gallous ; ami 1928, with. a. ·thels; muimum 
prOOWltion a£ 31)1;.9'3,711 ga1loDs.. DuriDg the period DOW liDder 
mriew· the 1928 total Wll8 exceeded io fom: years 01111 of the live &lid 
the J!,nWining yea, 193lt, Wl18 only shm of the pte?iou maimam by 
924,960 galloa The average annual production. dmiug the period 
1lllllec :revilnr a:ceeded the lt28 production 'lt;r ·1,~1$,600 gallona. 
i&ble · 91) •shows the pDClv.otion ol pefzo)eum io 1Ddi& · during tlae 
yeara 19~ to. 1983, togsth<~~ with ita '9lllue. 'Ill& npee values -
aa 811ppliedi by the LGeal ~. Ia the 0886 ol BUDDa tllll 
w.lue ill baaed. on the prices ai; which the large l'8fuuml pu.mhase 
arnde patzohmm from lfDilwa8 aud other llll8!l produeera• ·who do 
llfll; zefine t1rsir OWII oil. It DllllJt. b8 ~ that tha oil up«111 
wllioh the val- 1118 based ia b1lli a 8Diall proporiion :.of the total 
.outpqt., ae 110 well-head VIllus am obtained from 'eompaniea that 
l!8liua tbeii: owa oiL. variaiious m the 1ep01ted 'f81B88 ·!If the 
aanual pmduetion 11o1e the&afew 1M u nliabl& ia indiGIIID!g mu:W 
trends u the variaticm& iD quinquelllllial aftl&p l'mm.- thi5 ·poillt 
or view it will. be Reii that the value& liming :&he>· ri-D .. qum
q11e11Dium . h&ve• bsen rMDal'lrably steady with an •averag& &nll11Al 
ii.gum o · «;Sl9,280.; but that as aompal'ed With the previoua qai:ll:o 
qummilllll, for Uioh the IIIUIIIIl wine fell from £1,559,tsS m ]924 
to u,3li,201 ia· 192& 1rith .. aa llftlllge annuat vala 111 
~9, tiliipaaiod has baea one of lllllltively low vame.. 
TABLIJ 9o.-l'rtlllldiolo Of Pmokum -~ ln<tii, tluring 1M gears 192/J 

til 1988. -. 
-. ' -' -· .. -............ QBIII!ty. ,. ....... 

.. 
Clollou. Mdrfo.-(s) Bo. e 

111111 . . ' 808,ld,093 1~,&10 8,4a,B6,009 (6! 4,800,«8 1930 . . au,oao.u- 1,2411,117 I,U,f'/,818 (o 3,888,7Z7 1931 . . 305,018,761 1,224,075 6,91,&6,160 <• 4,Jit,J89 18811 . . ·- 308,801,031 ' 1,239;181 1,111 ,#1,6118 (d) 3,81&,875 1933 . . . 306,009,022 1,228,11111 .B,ZB,l6,866 (II) 4.2t7,t5f .-.. . 101,1111;m l;IIU;aft 418,78,lN 4,611~ 



. . 
.LXX.] M-.. ,P,mll alin I{ Iflllia, 1!129-38 : P~ 

The world's prodDaliioa af petrolsum reoched its pesk ill 1929 
·when it af:tained a total af over 206 million metric tons. For the 

t1rar ronowing yeam, mainly because of ne· 
Tho world'• prodac- triated pmductioa ill the United S1ates of 

tlou. 
4ITII!I'ic&, the total . prodlllltion declined 

studily. Ia 1930, it was l95 million metrio 'tolls; ill 1931, 180 
milli011 me1zio tons ; aud in 1932, •181 million metric tons. In 
l!lSS tlleee was· a general inoreaae in production, the estimated 
total for the year being 198 millioa .....mic tons.. '!'he figm:ea quoted 

. - fJ:om. the ammal lltBtiatacl published Dy .f;be ID8I3tutioB of Petro
lema T«hnoiop!B, Lonilon.1 

India contno!ltel only a very limall proporlioa of the world's 
marketed supply. In 1929, India atood 11th on the Hat of petroleum
produoing coantriea of the world, but 'in 1999 she ,. ~ 11y 
Trinidad and :remained 12th for die :remainder of ~e period, her 
contribution to tb& world total being only Oo6 per cent.· The three 
major ()Ontribu:tors continued to be the U. B. A., Rmsia aud Vene
znela. In 192$, ~e U.S. A. were pmdu!ling 67·8 per cent. of the 
world's total. Because · of ±estriction this steadily declined to 59-4 
per o.ent. ill 1982, but ili estimated fu have 'increased to Mol per 
cent. ill 1988. In 19!8; Russia stood Srd on the Hat with 6-8 per 
oout. of ~& total, but 'her percentage contribution increued to a 
p-eak of 11•9 per !len:t;. in 1931 when she displaced Venezuela in 
IHlOO!ld plaee. 'Venezaela was produ!ling &6 per cent. of the world 
total m 1928 and rose to 10-4 per cent. in 1980. In' 1988 luar 
contribution was estimeted to b& !HI per cent. The estimated 
pel'OI!Iltage toteJs· f'or 1933 -of die other major petroleum.-produ!ling 
eountries on the list -: Rmmmia; 3-"'7 per eent. ; Penia, B·f per 
eent. ; Maioo, H per eeat. ; -Dotck East Indies, 2·6 per eeat. ; 
.hgeutiua, 1 oO per Get. ; Columbia, Oo9 per cent. ; Peru, H per 
"""t. ; ana TriniW, M 1M't cent. Iraq at presea$ Randa liOth Oil 

tbe list with a oontn'bution ·of Oo008 per eeat. Because of her large 
1'811fl1Ve& · atMi tha eampletiou of 1ila pipit-line to the Meclitnmnean 
seaboard, a 1sqe ilumeaee in hv production during tbe nu:t 
quiuqneaninm may be anticipated. Persia, a.ll!o, has very large re
aerves .and lihoulci. ultimately pro'Ve more important than Rumenia. 

Despite ·the existing eoonoruic tlepreaoion, the CODSIIIIIptiou of 
petrolenliL aua ita produotll ili stiH on the increase ill India and 811111111 

< Georp Sell, .TOilrR. 1.,, Prl. !I'd. ID, p. 673, (18BB); 1!11, p. ei1, (liN). 
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. . . and tlwai' perllists a large market for ·foreign 
_ : lm,.n ola#OL .-_ _ Toil, • irbioh• ·luuJr··tOo pay-· au, JmpoD;o duty. :! 
ata.tement . showing" the rates .q£ import auty on ~e~~ ~ils ~uring 

. the yae.m 1929 to 1933 ia .. giveit m Table.· s1.: · · .. _- ·.. : .. 
·The average lldlliual importe• of foreign: --mineral oil into India 

during the financial: years during · the ~- quinquennium 
· · . · - amounted to . 194,518,757 ·g&llone; valued at 
. ,_.... Rs. · 9;42,&1,4411; During the· ·}leriod under 
review · the corlespondiDg ·•figurell· ''Were 228;315;28.'7 gallons valued 
at Rs. 9,59;25,704. - A peak wail• reached. m the finai:u:ial year 1929"30 
when the impm:te amounted to 252;767,771 gallou ·valued- •at 
.Rs. ll,Oi,0£,035 and steadily declined to 187,783,731 gallonS valued 
at Rs. 6,69,80,093 in the t)nancia.l year 1~. .As, in. the previous 
.quinquennium, Persia stOod first in the list and ~ed her percent
age of the total from an average .of 38·2 per cent. to -an average of 
41•7 per cent. :wmie still mainteiuing second plaoe, the U. S. A. 
fell ·sharply· from au average of US per oent. of the total, ·t.o an 
average of 15·7 per cent. ; . her decline was· p&rtioularly' :marked. in 
the year 1932-33, when her contribution was only 8·9 per cent. of 
the toteJ, Borneo has maintained her poaition and the U. S. A. 

. deficit has beea made good by o1;her countries, notably Georgia 
.and Rumallill• The origin of foreign oil imported into •Iu.d4 duriug 
the years 111211'-29 to 1932-33 ii given in Table _ 92. . , · 

The values of the iu!ported lllineral oil in. the period 1indet• :review 
· are shdwn ·in · Table 9S ; · the average annual value wail 

VoiaooflmP'* Re., 9;59,25,70£ aa, compared with .the average 
. of Rs. 9,42,61,445 for the previons ·period. 

Despite j;he. very large deczeaae -in the volume of oil imported from 
the U. s, A:., $ii eonntry. still maintained ita lead in the -value . of 
the oil impotted. The average value Jler gallon of all oil imported 
during . the qWnqnennium W'&S .As• ·· 6-72 88 COl!IPated -with .As• . '1•75 
in the ptooec!ing period. · 
· · Despite the fact that the production of petroleum attained record 
proportions· during th~ quinquennium, the. annual exports of mineral 

_ ~rts. oil continued .to ~line ra~y and have now 
· . :reaohed. uegligibJe proportions. The average 
annual exports of ~ oil for. the period IIDI01!Jlted to only 89,401 
-~ Ill! com:pated mth ''1;568,961' gallons J<lli the ·preceding quin· 
q~um. .On the other hand the average annual exports of pamf1in 
wu: increased ~ 1;102,692. ~- 81!. eom:pllled:,with,:'l.!!li,ll9Q .. Q,n. ~ 



TABLE !!1.-8~ showing tks ralel of Imparl duty on Mtneral Oils during ·ths .years 1929 to 1933_, 
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·QQ~trios. Ayarage, 
.... .....,. 

1928-29 1929-30 1930-81 1981-32 1932·83 "'""':Per g..UO..,.. 
,. I 

• - ; .. 
k· Do. Bi. Ri. 'IIi; ·\ lie• ..... 

·' 

' 
I! ·, 

l!:omao 0 .. . . • .. J,ij&,iM79 ! ~~.~·~tll 11).,77;76$ . 91,49,Q~ ! ' •69,08,236 . :' l,Ob.~J. 7~9 6•Qp 
• -- '!" .. 

' ' 
• 0 

-Georp . . . • i;6o,89,84e' 't0),99~-- •1,21,8~,611 • . i';12;8tS,8" · 1;M,8'JPtil. 1,1",19,12" ,., . '• r ... ·-
,, 

• ~8,G6,64f l'erll& 0 0 0 . . ,3,11,8&iol_'l8· !1;1Q.29,l'6 , .1,30,4;1,208 ·' . 1;117,34,744: 2,62.4l!.18tS ' ~llii 

I' ' 
' 

: 
,, 

lJDited Stat.. of Amorica 
.. 

l,31,1l,JDO 2,77,83,161 11·16 . S,82,39,G6l., '3,12,06,9" ,_,8?' ,93,88Q , 3,1S,M,,13 
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I 

olh .. ooantriel . . 0 11,01,61,286 -JM,4.5,N3' 2,U,71,286 1,47,38,106 1,97 ,9ll,tl98 ' li,09,62,06' B·U 

Total . 11,70,i9,950 11,04,04,0a5 10,48,19,554 9;01,94,890 6,69,80,09a 9,51,25,704 6-11 
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o-n.ace•'otliltllan The known petroleum~ M•thj! Indian 
pctro~ • Empire ·1m! confined to the .ait,ea:_ M :three 

a.ucient gni1B1 
:- . _ , 

(1) The Burmese awf, covering what is now' the basin M the 
lo\V$1' Irrawaddy and it!! ma.in tributary the · :Chindwin 
and.· opening sQUthwar(l into the Bay Of Beng&l. 

(2) The Assam .. golt occupying the middle portion of the present 
Br&lu:D&putr& and deb®ohing into the Bay of Bengal t!id; 

. the modern Meglm& b&ain; and .. 
(3) The ~ja~Ba.Iuohiatan golf, mencling along tha b&ae of 

the Himalaya Il01'thweetwaM from a point, QpJ~oaite 
Neini Tal and curving :rOund through the Potwar p!&teau 
aouth-s®th·westw&rd through what aze now the Baluohiata:n 
1WJ. :r&ngea to the Arabian Sea. · 

In aU three · a.teaa the ··oil is asaooia.ted with Tertiary strata.. In
Bunoa it is known to oeour · in beds of N111Dinulitio age, but by fat 
the greater nliDlber of seepages and iiU the fields of importa.nce are 
in the next highest geological aer:i'el, to whic'b, there .is every ro&aon 

: 'll· ll. l'lleoao, llop. Qeol. Svrw.l,.,;. LXJ:V,J>Po !83-ltlf., (1880). . 
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to suppose the oil is indigenous. In .Assa.m, oil ·is follllli in a simila.r 
seties. In the Punjab; on the other hand, it is the. Nummulitio 
which is the predominant oil-yieldipg series and1 although the only 
supplies which have so far p10ved of economiC importance - found 
in the series above, there -is good reason to suppose that the oil has 
migrated up from the Nnmmnlitin below. 

The p!OVinoial p!Oduotion of petroleum in India .is shown in 
Table 95. . 

TABLE 95.-Pt'OIIincial prodtltlti,on of Petroleum wring 1M 1JeMI 1929 
lo 19&3. 

-
rrovmoea. 1929. 1929. 1981. . 193J. 1933 • 

GaJ!oJuo, Galloua. GallaDo. Gallau. Gallona. 
'' : 

Bmma . . ~~ llll8,IH.OI'1 li&8,814,G88 217 ,11'10,2811 J4t,000,880 

Aa&m . · . 88,338,889 48,81.9,881 fi6,M8,48S 'fi6,1SI,UO 9,771,987 

l'lmJab . . 19,1011,880 7,882,200 ll,lll7,729 G,900,480 4,188,110 

·-

Talalpllo,. • H6,t48,.,, Jlt,811,181 115,111,7&1 111,606,NI ii06,119,1ZZ 

·' !l'd.ol-·- 1.!419,610 1,11411.11'1 1,8U,I'II 1,189,US l,IIB)/61 

The most productive oiliielda of Burma form a belt along the 
Chindwin-In-awaddy valley and include the oilfield& of ·the 

U;pper Chindwin, Yenangyat in the Pakokku 
BIIIIIIL ' district, Singu in Myingyan, y enangyatmg in 

Magwe, and the Minbu and Thayetmyo .lields. G. W. Lepper! has 
pointed out that a striking featum of the geological stmotme of the 
Chindwin-In-awaddy V&Uey is the long synclinal trough which 
separates the western monocline fro!D a broad series of folds to the 
east. The main oilfields of Burma - on the lirst anticlines which 
rise to the. esst of this syncline, and on ita westam margin are numer
ous oil-shows in the western outcrops. Oil eeepages - rue to 
the east of the folds forming the eastem boundary of the main 
synOline ; test wells on structures which do not arise directly from 
this tynoline -haV& follllli little or no oil. · Lepper 0011cludes thet most 

' ' ' 
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of the oil in the !D&in fields of Bui'JJia -originated: inith&-11larine eedi
ment.li of the median syncline, which probabl;t· :marks the •Bite of an 
ert.euive depression in thtt .gen~ am. -of depoeiti.oil~ •He remarke 
tba.t the easential condition for the i!OO~;oQf· "(lilfielda .in Bllllllll 

· seems to be the formation and preservation:' .of closed. , structures on 
the margin of this .depression. If such structuletdmd ~ developed 
imme~tely to the west, as well as. :to the east; •of thec:iilain. synclinal 
·depression, B111'Jll& would have betilli the richer. by many ·mote oil
fields. The production of the ,Bnml& oiliielda fot: ·the years 1929-
1933 is shewn in Table 96. , . ' · ·· • · 

T:ABLII! 96,-Pt-ocluction of tk, Burma Oil.fieldt ~urinri the fJeM'B 1929 Ill 
. . 1933, . 

O.Did40z 1 ... 1980 1111 lllitrtd. -~~- ' 191!1 ,,A-. 
'i'-" 

a.-. -· e.-. " o--..,~ •'!hllmll· i ~ . Qallo»>. 
,Drab . l,DIO ,. ' . # r ... 
XJ•alcpJu 16,084 16,810 l8jots'' 1,8~287 

\1' :UiB&O' ;, 1.4,061 ,, 

-~~·-!I· >~.tU.-iaDllu . t,81i,IO t;088.&'10 ........... l!,"'ia,UO 
I!Jigu· ~ 81,48l','li8 85,888,470 8fi,C.78~878 ~.m~eaU'' .•. n•in2 ·18,711,'116 

~- 7H,2!1 - 5?7,NO 

--~--
,._ ., •• ,m-:· ,,,., 

1111 

.11ppei Chlnd.Wln 11,'190.&10 li,858,0Q6 11.777,1QII .......... ,,· .-na: •.Jfii,GU y.....,., t7.eoo,tas 19,877,178 l'b,809,10' 18~017,A4'i ~28,dl,D8~ ·,, 10,161,688 T- . 114.110,810 1- 181.2JM1,,448 m .101.ru ·. :tii.IB&j&l&:: lii,IH,IU 
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OThe Yen&Dgy&liDg field maintained ita reputation .ef }l.eing one 
of the lllOet wonderful oiliields in the world. Dupite expectations 

Venanijaunr. to. the contrary it easily ro!lintaine~ ita le~ul: 
1111 . a producer throughout the q umquennial 

period, The field is chiefi.y temarkable fot its long life and the high 
ecneentmtion of oil per acrec .Ita prolific: nature is probably due 
t? its position ill the c~ntre .of a wide gathering ground whence the 
oil may 11ave ~ concentrated }ly lateral migtation. In struc
ture the field JB ·a gentle, . Mongated dome. The crest maximum is 
attained in Khodaung, to the south of which there is. a saddle followed 
by a change in pitch which gives rise to a minor domal area in Bemec 
::. fold is slightly asymmetric with the gentler dill on the eastern. 

' 
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The importance of the asymmetry of the :field lies- in the east
. ward displacement c>f the productive limite ·of the deeper sancie, 
·:The development of the eastern flank has proceeded eteadily during 
:the q uinq uennie.l period e.nd is responsible for the bulk of the new 
production. At the cloee of the period the producti'!l> limite hed 
~ yet been ree.ched and e. very large potentie.lly productive- area 
·hed been proved, eo thet e.mple supplies of oil are 888Ured_ for some 
years to come. Within the Reserves flush production was obtained 
from deep ssnde in the ea.stern part of the Twingon Reserve e.nd 
·in the south-eastern part of the Bema ReierVe. TB.e eearch for new 
deep horizons continued, but so far, owing t:o drilling difficulties, has 
•been .11J1Successful. 

Despite the congestion in the Reserve, it is probe.ble thet Y ene.ng· 
yaung is ODe of the most efficiently op6rll.ted fielde in the world. 
"There are certa.inJ.y few in which greeter precautions ate taken to 
prevent damage to the sands by ftooding or from other csuees. This 
.has been made poBBible by co-operation between the several operat· 
ing, oompe.nies whose field superintendents and represente.tivea of 
their geological sta:fis, toge~her with a member of the Geological 
Survey of Indie., constitute IJJl Advisory Board which advises the 
warden upon teclmi.csl matters pertaining to .the .development of 
the fielcL 

From the point of view of prod11Ction the Singu field rankll second 
ili Burma imd constitutes the principal reserve SUpPly of_ petroleum 

· in the province. The gree.ter pe.rt of the field 
'lilngu. 

is worked by the Burmah Oil Company, which 
.dre.we upon it for only such supplies of etUde oil as are nece888tY to 
·stebilise the through·put of ite refinery at Syrian. For this reason 
the production ngures do- not adeque.tely indicate the' potentie.l 
capabilities of the neld; 

The Singu field is situated at the .eouthern end of the uplift on 
which the Y enangyat imd Babe fielde also lie, the tote.! length of the 
fold being a little less than 39 nrlles. The a:s:is at Singu is slightly 
west of that at Y enangyat. At the southern end of the fold the 
orest rises re.pidly ; .in the square mile block north of this the pitch 
is about 6• ; further north the rise is more rapid until the maximum 
is i:eaohed about f mile to the north. The crest maximum is 
maintained for about one mile and there is then a gentle northerly 
pitch as far as the River Irre.waddy. The fold is sharply asyqune
trio and on the eastern ftank the average thickll8BII of the Pep 
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strata is only about :1.,400 feet 111!. oompe.red,iwith S,OOQ feet on the 
western limb. . _ 

When compared with. conditions at Yenangyaung, Singll is 
characterised by the regol&rit,f of ita produciDg horizons and the 
equality in yield from wells produciDg from these .sands at aimi1at 
positiolil! on the structure. The richest parts of the field .at& folllld 
in the neighbourhood. of the OieSt· maximnm, where the first producing 
.zone 000111:11. at a depth of .from 1,400 to 1,450 :feet .. Another pro
duoiDg zone occurs at a dspth ·!If from 1,600 to 1,900 feet near the 
top of the structme, while many wells are producing from the 3,000 
foot zone the 11111.lgin of which has .been found to lie within thet 
of the ahallower sands in the southern part of tb.e field, but ~taide 
it in the northern. . 

During the quinqu~ parioil & dsep teet well wae sunk in 
'block 57 N to a liepth of &bout 6,000 feet but without proviDg n~ 
productive horiaous. . Teat wells · at Ainggyi, south of the ··JD&in 
structure, were also unsuocessfut At the oloae of the period active 
competitive drilling wae in- ·progreu to. a productive zon6 found 
at a depth of about 4,500 feet along the line between blockll 50N 
and 50E ; on the other hand' competitive . drilling on the line 'between 
blocks 57N and 58N oeaeed beoa1111e of the trsDSfer of the Heasford 
Development Syndicate's interesta to 'the 13urmah Oil Company. 
At the close of the pariod the :Surma.h Oil Company were actively 
engaged upon the CODStruetion of a wall, Bim:ilar to that built by the 
Irulo-BUIDI& Petroleum Company at Lanywa, designed to reela.im a 
potentielly productive area in the bed .of .the. Irrawaddy. • 

' 0 The L&nywa lield is a structural continuation of the siogu field, 
being cut oJ! from it by the river Irrawaddy~ Th6- )>reductive ·-

""""' lies in an embayment of the river behind _the 
Lanywa-Sitpin sandb&Dk, The area has now 

~ succeasfully reclaimed behind the lllll8Si.ve .:revetted '6mbaDk
ment coustruotad by the lndc-Burma . Petroleum Company~ Over 
50 Welle have ~ drilled in the :rooJaimed land ancJ: the ,field has 
-been· developed successfully in accordance with the beat and most 
up-to-date practice. · ·· 

!fie ~ Yenangyat and Babe lields are situated em: a highly 
asymmetric and faultad anticline whose a.xis is slightly east of that 

YeaiiiiJ&t. at Singll and Lanywa. Though the atru.cture 
is favourably situated, denudation has J:emov

.ed much of the petroliferous Pegu strata and only the lower of the 
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Siogu hOrizons .are fowui at Yenangyat so that the potential produc
tion is .~ as compared with that at Singu. The field reaohed ita 
peak in 1903, the· wells being characterised by high .initial produc
tions and rapid. declines. From that date production has declined 

· eteedily, but reoent development. justify the expeotation that the 
present deolina .mey be arreateti · 

The Inde'ir' B.eld is the moet northerly and ~ moet reoently 
aiscovued of the Burmese field& Though produotion datee from 

0 .. c:Jdadwla. 1918: davelopment of the field has been slow 
,... on :account of drilling cllilieultiea and the 

remote and iDacceaaible D&ture of the area. The average produotion 
during the quinqummial •iJieliod was 3,105,045 gallons, with a ma.U
mum of .4,CM0,690 -gallons in 1982, as compared with an average of 
1,162,627 .gallone for the years 1924 ·to 1928, with a mazimum of 
2,308,880 .gallons in .1928.. The crude oil produced at Indaw by the · 
Indo-Burma Petroleum Company is sent by pipe-line to Pantha, 
on the, river Ol!indwiD, where it is relined. A thorough exploration 
for oil has been ... oarried out in other parts of the Upper OhindwiD 
diatrio~, bU:t .... yet D.() new commercial deposite have been proved. 

The Minbu, l>alimyon and Yetbaya fields are on a single asymme
tric anticline :of the Yenangyat-Singu type. The eastern limb of the 

·fold is ueually over·thmet. The compreaaion 
of the .structure is partly responsible for the 

narrowneee •of the :productive area and the limitation of the oil 
8CCliDiulationa. Other causes are the erosion of the higher poten
tially petroliferous. <hOrizons and the unsuitable lithology of the 
deeper beds. Much of the oil produced is of a heavy type Ieee profifl. 
able to ·reline than that produced from ether fields in BlllJIIll. l'm
duotion 'began .in 1910 ; decline set in 1919 but was aueated by 
shallow drilling in the .Shwelinban (Minbu Town) area where the 
limit of economic. spacing was reaohed in 1929. A desp teet well 
in the Yetbaya portion of the structure was drilled to a depth of 
a. bout II 000 .feet but was abandoned in 1931 without obtaining 

. ·' ' ' . . 
commeroW production, though abo'!& of oil and high pressure gas 
aanda were encountered. A deep teet at Palanyon was more suocess
ful and encountered gas and a crude oil of greater value than is ueual 
· at Minbu; The prodUCltion from the Minbu · field has never been 
large and a coD.tinuetion of the present decline mey be expected. 
r For meny yeare a good deal of exploratory drilling has been 
carried out in the Tbayetmyo district, but without the proviJia of 

Mlnbao. 
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any large B001UD.ulations of petroleum. There 
TllayciiDtl!. are small" producing field& at Padaukpin and 

at Yenanma but their production is :imimportent; Exploratory 
drllliDg has been continued at Millhla, but so fB.!: without iinportant 
resolt!L The Blll'Jillloh Oil Co!npauy are drilling a. deep test well at 
Monatkon to test an anticline itnmediately !last. qf the syncline, 
bo~erfug the westem outcrops. . .. • 

Though. the A.kyab region belongs to the Assam gulf, it Is 
geographically· ~tuated. in: Burma. A great deal Df exploratory 

· . . . work has been carried out in:. .the past, both 
Akylb .U Kt"'ll<' by geological reconnaissance and by testing . 

_PJII· ·with the drill, without .the . discovery of any 
xeally important ·IICCUIIluliitions, There ·&rEI· ma.ny seepages of oil 
and gas both on the ma)nle.nd and on Wanda oil the· Arake.n: coast 
and for many years a lllil&ll indigenous industry has existed. Folding 
and denudation in· these regions has been •too .. eevere to ·warrant 
the axpecti.tion of .oil in much quantity. During the ·quinqueDDial 
period the ·lllil&ll· ·output from Kyaukpyn. has oontinued to deeline 
while that from Akyab has ceased since 1929. 

The most iinportant ileclunulations of petrolelliU .in .A:!s&m are 
concentra¥ in three regions•: in the Lakhimplll' . .WStrict in U}lper 

Assam Assam ; .in the Surma Valley m Caohar ; and 
• . in .the A:rakan Island&. The 'important Digboi 

field is. in the first of these regiona.. The .. structure is a .steeply folded 
asymmetriC! dotn~ with ·a steep pitoh to the west and A gentle pitl!h. 
·to the east. Systematic. drilling b,as ·been conducted at Digboi 
since: 1888 .an,d· the ·eapeetation of increased production foreseen in 
the last qllinqu~~l report -has been fulfilled. ~ summary of the 
output of. the D1gb01 r•ries in the years 1929 to 1933 is given in 
Table 9'1, 

TABLB 97.~0vtput of .lAs Dig~ .oil rejiMtr;ea m tM yeu.rs 1929 .. !/) 
1933, .(m gallons). 

~ ,, -·· . 

1 ... . mo 11181 101& 11111·· 
.. - . 11.03:,7-Da 'lt.'IOAAlO ...., ..... 1&,071.488 18,100;71~ 

Jl&toblDg u4 labrf_cat~ua on_ • ....... H?,oi? ~7JiiUIS 178,011 uo.~ 
Spill. . . . . . T,tn,m ·o.oia.iu· . a,a, ..... ~--7,181 u.-.• .Wa: .. 8.101,118 6,ol- .871 •• 51 8,101,79.2 l,IIJO~UI 

• 811D4rJ olll : . .. . ......... '"'"·"' l,it5.0~8- 1.80s.aa• . ...... .. 
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In 'the Sur.m.tt. Valley area, the small Bada.rpur fi.eld in Cachar 
has been colll!i4tently disappointing since it was fust developed 
some twenty years ago. The structure is a small and asymmetric 
dome. The ~de oil is of inferior quantity and .. is aecompanied 
by much salt water ; the wella are characterised by rapid decline 
curves ; and the drilling clifficulties are 1lnusually great. Since the 
natural decline of the oilsands could no longer be offset by drilling 
and reconditioning, the Bada.rpur fi.eld was finally abandoned during 
1933. Explomtory drilling waa . continued in the Patharia area, 
but the test well wall temporarily shut down at the close of the period. 
The tea.ting of the M.asimpur anti<)line near the head of the Surma 
Valley in t!J.e Cachar district has been -tinned with the greateat 
vigolli' but, unfortunately, .so .fur without decisive results. It is 
probable that this area presents a combination of drilling problems 
unequalled. Jmywhere. elae in the world. The occurrences of oil at 
Kyaukpyn and on the Arakan .coast have been il).cluded in the para
graphs relating to Burma. 

In the Punjab and Baluchistan there are numerous indications 
of the presence of petroleum ,but often either the structure is so 

compressed aa to prevent the accumulation of 
PunJab-Balucb!mn. 

large deposits, or the' petroliferous ·horizons 
have been deeply eroded;. Several pr,omising structures have been 
carefully tested, but the· Khaur fi.eld remains the only· source of 
commereial production. In structure the Khaur fi.eld is an 
elongated, slightly asymmetric dome. The 1118Ximum dip on the 
ilanks is about •5• while the gentle pitch a~ins an angle of about 
7°. . The stro.cture .is exceptionally regular and correlation of the 
various producing horizons is i.imple. The oil is thought to have 
originated in Eocene rooks and to have migrated upwards into the 
younger 1\t:urree beds above; The Khaur fi.eld was fi.rst developed 
in 1915 but production was small until 1922. In thst year the 
Attock Oil Company's refinery was opened at Rawalpindi and pro. 
duction rose to .over 71 million. gallons. A peak production of over 
19 million gallons was zeached in 1929 but fell in the following year 
to 7j million gallons. Since then production has declined steadily 
and ill 1933 was a· little less than 4t million gallons. Because of 
the very high pressures encountered at depth, drilling in search of 
deeper productive horizons is a matter of considerable technical 
difliculty. In, 19.33 a deep test well was successfully drilled to i. 
depth cif 5,887 feet. Small. quantities of oil were found in the lima-



stone· whioh 1t'88 encountered at a deptli.. Of 5;600 feet iWlUlJ there 
w~ indications of gas and oil in ~' s1;rata i~ately <~Werlying 
the limestone. .Another well is being -~epene((,_ to. test J;he nlue of 
these indicati111111. 

Ruby, Sapphire IUlcl. Spinel. 

[,4.M. ~J .. 
With the exception of the sa])phire.i• from:· Xulnnir; the 'whole 

of the Indien Empire's prod11ction ot •rubies, sapphires and. spinels 
for the period ooderi· review was obtamed from 
the Mogok Stone ~-of Upper B~ The 

atones am won both by the BllllJla. Ruby' Mines -Limited; whioh 
went into liquidation in 1925, and, ceue.d: work in 1981, and: ;by a 
large n11mber of indigenous workers/ whO exploit.. variollB types ·of 
gem,.bearing gro11lld by primitive Jl!.8th0di., No records a.N ·kept 
of the o11tp11t of the !attar induStry and 'the Btatistics which hve 
been. given in earlier reviews, .. as well-.. as. ithose q11oted· hereiD,_, ;refer 
only to the prod110tion of the Company.. Table 98 shows, .these 
annll&! · outp11t figures for the. period! ·J.929.a3, the . average innll&! 
vame being only £7,538 sa eompared With -£26;228 for the previous 
quinquennium. For 1932 no. returns were •available and in 1.938 
the only return was of 1,108 carats 0f. ru,bies from Kath~~o 
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· Ili t929 a !sapphire Of iibout 1000 carats and in 1930 a fine 
illllppbire •!If .630. cearata; 1&' liter> sapphir& of 293 oamts and a mby 
•of !.00:• l)Srate· were found ;the two sapphires of 1930 were found at 
, .ltatM·,;,\ ill: 1932 a :fine mby ~ 17 carate 'IVBII found at Chaunggyi. 
. .a· .fine aapphk& I# ·,gq carats· and a good star aapphir& of 453 caral8 
,a;t Kathe. · · 

A ·$Cit Of lle!editary ;gem miners uista in Mogok, and the 
~ethods' Of· the Qld Burmese ·administration, modified in acoordanae 

. . .. . . . with the principles of equity, form the founda-
····Tiilli ........,. •Ja. 1iion· •of the Upper BUl'lll& Ruby Regulation 
~~· ·" · · •under•· which their aetivities are ca.rried on, 
The intetest8 ·ol the llative miner were folly safeguarded when a .lease 
\W88 giverr 't!i. the :BurD~~Ji, Ruby Mines Ltd. Licenses to win gems 

/iire grlilited .·1!!;i desoll!ldanta of the. old families and land is allotted 
to'' them lis occasjOII, arises. ·The royalty received by the Local 
GoV6rll!lient oil, acoount of license. fees for the winning of rubies, 
sapp~I!B.. apbWs; eto:, is the only index we posspss of the condition 
of the indigen.ous 'industry. Table '99 showil that an average annual 
royalty of Rs; 1;68,97'1 was received for the period under review, 
.·~ agail!at•. ~ !,20,499 for the previous quinquennium. 

TABLJ!j: 99~=&>yalty •.or l~re fee collectetl in Blll'mG on Rubies; 
8atpp'lrire&.- of]Jer· l'retJi.ouB 8fone8. 
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.. 
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• . 
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8,10,140 

J,U.T4il 

Ill, 'ITO 

!7,481 

l-.11.7M 

1;68,PFJ 

... · Th~ .royalty collected in 1928 was Rs. 2,20,280, more than double 
·that Of· anY of the years 1924-1927, but the proeperity shown by 
'the y~ 1928-1930 has ilot been maintained. 
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It is not gen~y -.Iised· that in fl(lditioa to rubi~, 'Sapphires . 
and spinels gems· whicb, in ctheir better cJaasea. are of UlllO!np&rable 
beauty a.nd as far as rubie& and ~ are conCerned, ·easily the 
finest specimens found an"':here m the . worl~ Burma. produces. 
a further wide range. of precxous lind senu-precxoue stones •amongst 
which gem varieties. m the :following minerals .. are m frequent 
OCCll1"fl!llce:= 

Quartz (amethyst, etc.), apatite, beryl (aquamarine), cbry
ooberyl, epidote, garnet, iolite (water B!l.p.pllite),, lap;s lazuli, 
felspar (moonstone); ·oJiville, (peridot), phenakite; touniialine 
(rubellite), i;opaz, mccm.· (hyacinth). 

The original' Mogok stone. 'tract was annexed .by the ruling 
Burmeee monaroh. in• 1597; but precious stones. had probably bean 

obtained therein for long periods before that 
Barma ldstorr• date. This is not the place to trace the history 

of the tract in detail and ft must suffice to state that Mogok wss 
occupied by the Britisli m 1886. In Octobet, 1887, tht~ Upper Burma • 
Ruby Regulatitmil (XII m 188'7); a regulation to declare the law 
relating to rubies and 'othet precious erones, came into force and 
by it th8 Local Government were empowered to notify the ' stonE' 
ttac~ ' and to. make rnies regarding the mining, cutting, possession, 
buying, ealling and carrying of precious stones and to grant licenses 
for these purpl!Se8; In November;· 1887, the Mogok Stolle Tril.ct · 
waa eonstituted. It is conJ;ain~ within the boundaries of the exist
ing Mogok township; whit!h, enclosed the older Burmeea· townships 
m Mogok, i!ryatpyin and Ka~ 

The first lease Of the Burm~t Ruby Mines Limited, waa granted in 
1889, a second one came into operation in 189'1, and 'il. third one for 
a period of 25 ·years in 1904.. It waa about 1907 that t\e markst 
·for gem stones. became depmssed &nd subsaquent events were •ably 
lll1lllliiiLris in the Quinquennial Review ·for 1909-1913. ):t is 
only n~ to. add here· that in 19211 the company ~ent illto 
voluntary liquidation and suCh erones as have. been won since that 
date, are due in part to ita letting out Certain gem-bearing .aress 
on a modiied tribute .system. <The. regrettable. demise m ·this 
famous ~·· after iils chequered ·career '()f 36 years is best 
quoted m the words of the ' Note on' th& Min$ral Ptoduetion of 
Burma during the year 19211,' 
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' Tho SiDkwa • waa aloaod during tho year. Tho best parts of the Mogok 
and Katho va.IIeya are reported to be approaching exhaustion and the realdne nf 
ruby• bearing IVOUnd In· theae ar- is os.id to be insufficiently rlob to pay for oz. 
tenaive working. Theae mlnei are now let out to• tributor& who olean up patobso 
of ruby-earth left in·•armoso and detached spots. Tholoas on last year's working 
has finally u:hauelod tho oapital .of tho company which has ainoo decided to go 
into.voluntary,llquidotiQD.' 

In the opinion of Dr. J: Coggin Brown, who has devoted some 
time .to the. study of the ii.dUBtry, ·the present condition .. of gem· 
mining in Burma 1s due to the CllDlulative effect of numerous 
adverse causea, but . exhaustion of the gem-bearing deposits as a 
wh<il& is 1lllt one of them. The Mogok Stone Tract occupies more 
than 600 lqUill"e miles, th& greater part of which is occupied br 
gneisses and associated rocks·· of A.rchaean age, amongst them being 
great baride of 1ltyBtelline limeStone from which most of the precious 
and semi-preci0118 stones, and ~ the rubies and. spinels, have been 
derived. .. Th~ 'weathered products of ·the limestone have acoumu• 
lated in the we.ter-bome gravels and it follows of necessity from the 
existence of gems in such situstiolis; that they occur also in the 
detrital deposits of the hill idopes, whence the trl:!e alluvials are 
derived, The operations. of the Burma Ruby Mines Limited, apart 
from early abortive attempts to mine gems from solid limestone 
and a few ·inconclusive experiments on certain hill idopes," were 
mainly ·confined -to ... the- -removal and .treatment of gravel from the 
Mogok, Kyatpyin and Kathe valleys. There are other valleys in 

"the Stone Tract; in wlllch gems are known to •occur, and which 
deserve fuller eX}llorati.on than they hav& hitherto reeeived, with the 
object of proving their value liS 'hydrelilieking propositions, rather 
than as deposits to be opened -up .. by .costly and laborious hand 
methode. 

Rubies and other. precious stones .. are known to occur at other 
plac!ls in Burma and ' etone tracts ' ·have been declared by the LoCal 
Government· to "exist within certain areas in the State of Mongmi~ 
and ite dependency Mong Long ; within the Thabeitkyin. township 
of the Ke.tha distriQt; within the Myitkyina district (the Nanye.seik 
Stone Tract) ; within the Mandalay district (the Sagyin Stone Tract) 
and within the. State of.. Keugtung. 

An output 

J<ubW,. 

or 5·7 owte. of sapphire with corundum valued at 
Its. 92,000 (£6 917) was reported in 1933 from 
1Jdhampur, Kashmir State, (su corundum). 
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Salt. 

[E~ R. G:a:a.] 

The &Verilge a.nn11&l production of a&lt m Indi&, excluding Aden, 
during the five years 1929 to 19SS W&S 1,4.52,264.· statute tons (ue 

· en!. 1'a.ble 100). The corresponding figure for the 
0111 previoue quinq~ :wa.a. l,84.8 ,587 tone 110 

tha.t there was a.n a.verage increase in production of 108,677 ata.tute 
tons per a.liii.Um,. tha.t is, & rise of 8·1 J.l'll· eent, -Thia inorease is 
distributed- in 11111&11- amounte over all the .main producing regions 
of Iudi&. lmportlr from Aden a.nd forcip. oountdea combiDed, on 
the other· b&nd, decreased from .. a.n a.nn11&l &verage of 580,94.8 tone 
in 1924-1928, to M8,788 toue in 1929•1933, 11 deoreaae .of 82,155 
tons & J'lliLl"• ·The amount -of. salt produced -~• the ·country .plMa 
that imported by'. se& has, therefore, risen from 1,924,580 to a.bont 
2,001,002 .tons per yea.~ .• 

The duty .on a.alt is p&id into central .&Jld. not into provincial 
revenues, a.nd is colleetecl by the Central Bovq• of .Revenue. The 

Daly 
011 

uJt; a.mount of duty levied .peJ:. ma.und (82f. 1bs;) 

during the period 1929-1~ 'RII8 as follo'Wli :...:. .-

UDtill'lth !fan>i., 1981 • • • • 
181h llfaloh, 1931 till 29th September, 11131 . . •. 
30th September, 11131 till 16th November.1931 • 
16th N.,.....ber, 11131 ·till 29th Mazob, 1938 • 
801h:Hazob, 11139 tlll.!'lld or 19M •. 

RB . .L.'l".-:· 
1 4 0 ' 

l : g 
• 1 9 0 

1 9 0 

lla ....... 
1 _, 0 
1 8 6, 
1 14 'li' 
118 •6 
1 u .6 

-
• The efteot of this extra import duty on. foreign a&lt- (Aden a&lt 

bemg, of course, exempt. from this a.dditi.onal tax) will be observed 
ill Table 104 a.nd in Ta.ble 100 . dea.liDg with imports. into. Bengal. 

Uaing ~e population figores given in the 1931 ceueue report, 
& COnsumption per head of a.bont 12•5 lbs;. of a&lt per a,nnum is 

illdioa.ted. This figure includes a&lt- used in 
b~plloa · "' husblllldry a.nd industry (chiefly fish-caring) so· 

the a.!llOUDt coueumed per· inh&bita.nt .is some• 
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what less. The figure arrived at is, however, about one pound per 
head Jess than the average for the previous qoinqummium. This 
appatent fall in the rate of COD81Dilption is doubtless largely ex
plained by the increaeed population llguree given by the 1981 
ceneue. Actually, in many of the backward tracts of the interior, 
the ccnsumption figure is probably much below this average, for 
we find that in the caee ·of oertain provinces ·of which separate 
statistics are available, the retee aYe appreciably higher then 12•11 
lbe. per capite. 

Y-. Statute Hetrio ·- . TooL 

-

1918 . . • ·. • . . . . J,488,417 . l,lll!,ISI 

1980 . . . . . • • 1,363,M6 l,s&ll,676 

1,&88,017 ' 1831 . . . . • . . . 1,813,426 
-

1932 . . • . . . . . ' 1,366,1101 1,887,4111 

1- • . . . • . . . '1,41111,481· 1-'78,719 

A- . l,46B,JIJ4 1,476,600 

A.......Z alitltJfOfor 19BU8 . 1,348.681 1,816,081 

The sal£ produced ,in India is obtained ftom three principal 
sources, (ii) sea water, (b) lakes and subsoil water in areas where 

the rivera ha.ve no outlet to the aea, and (o) 
·Solttca ol lndlaa· :tocltcsalt beds. Omitting the Aden produe

alt. tion,. about two-thirds.. of the salt made in 
India i8 'NCOvered from sea water, chiefly .in ·Bombay and Madras; 
about one-eighth is mined or quarried as rock-salt, chiefly in the 
Punjab Salt Range ; and tbe rest, about one-fifth, comes from areas 
of intern&l drainage, the Sambh&:l' la!te in Rajputena beintl the largeit 
~car lll this claaa. 
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TABLE 101,,.--P~ ~·of' Salt. 

J 
10!9: .. 1~ 1911 .lOBS' 

-c--

Statut-e statuto - -Statute Statnte. · .StatutO 

TooL --. -Aaeil . u_&;hs acw.ars·: · iao,~i_., ... _ m.su 'IIOI;lU ' .. u 

- ... --· ....... I!H.itt •• ,.,. 
"461;tH tte;'IOI 

- -·,816 "1-...- ; ; ....,. ' ~.O$o 81,7119 

Gwallor (q) • ~- 21 15· 11 f8 ' .. 86 

J!•dftl 1 tli,20a .Cl,7&o' ·- l5u49~ Utl~558 4:00,610 

Nottbt!m Judfa :• . Jo,-.;tn$' · ~11;01'- . ,.f.,lltt. dt~f!S 482,888 
' 

8=-" .,.,,,. ,, '+IN 

I .. 
101,116 +_ip;s ... , "''" ;, 

.. 
IU.098 +,1.·7 

''11,811 +ii:D· 

: Total • T1.711.8!10 l.l'/uH: •l,IH;IIil' 'I,Bii;lla l.lla;Hl r,,,,,.. +'1111 

~)_ .. __ .. too4BdaJ-

Brief account& Of th11 general. •methods of prodUction in the various· 
a.reaa will .be found. in the Qlliiiquennial Revie.,. of Mineral Prodh'cf.: 
tion of In\lia for 1924--28;~ ._ ., 

Reviewing :th~ fipre$. fOr •the va:riowi. producing ·regions, it.-~. 
observed that the outpUt of . .Aden ll&lt. :1i$ declined from . about 

• 246,000 tons m 1929, to about 207 ,oOO tcmil' 
Mea lilt. 

in 19~0,, after which it 1 ose to approximately 
300,000 · tons- i_iei- · annnm; 'Thi$ increase was undoubtedly due prin" 
cipally to tha additionl.l tax'that W8li imposed 911· foreign salt 
from March, 1931, .and it lias tesulted in an average production ·Qf 
more than .. 38 per cent; in excess. of. the •• for the pteviowi 
quinquennium:. In. th11 case of the, !>ther tllree principal pro4ucing. 
areas, a alight. increa&e is. shown in the figures for Madras, whilst 
the outputs of· North~ _lndia and BQJhimy .and· Sind increased 
by about 12 per cent; and 10 per o~~nt• respectivel.y. 

As in the case of .Adel), ~oat of the :aombay production .is .by the 
direct aolar _evaporation of sea w;.ter, . The :f'actories at .Dharasna 
and Chharvada on the eastern aid~ of the \}ulf of Ca.ml;lay near 

Bombay 1111, Bulsar a.re both Government propliro/ and are 
worked ]ilider departments! cio.Iltrol. ~e 

• B... 0..1 .• 8vro.I•d., LXIV, PP• 278:287, (11180): ... aJ.o-w,A.Xc ~0. c~ 
~ :iDduJirioa. !rzade aDd~ Su~~to ~Dih Pecemb"',l92e;"f- 87i · · 



Mineral Pro4uctiora of India, 19B9-83: Salt. 287 

other sea .alt. WOl'lni, with three exceptions, are grouped within a 
tadimkof 30 miles of Bombay City; some are Government propel:ty 
leased ·t.o private ·lloncern8.; others are owned and worked privately. 
An· appreciabl,8 · proportion o' the Bombay salt is Baragra or Rann 
aalt, made ·from ·brine wells . on the Little Ra~ of Cutch. The works 
are situated ·at Kharagoda and at Udu (jointly named the Pritchard 
Salt Works); they are owned by Government and worked .depart
mentally. Since 1923-M, Dhrangadhra State has been permitted 
to mak!J this: kind of salt at Kuda. · 

The average ·annual production of salt from the above-mentioned 
wllrks in, Bombay l'resideney {excluding Aden and Sind) during 
the period t9.28-29 to 1932-33 cwas about 464,000 tone. Of this 
total; about" oni!"fifth. was Baragra salt, though in 1932 over one 
quarter of the total output was derived from this •~urce : the 
:remainder. was 'BeiHalt'. , An increase in the production of Baragra 
salt to ;a, ·t.Otld ·of ·!Lbolit 116;000 tolllt Occurred in 1929-30 in order 
to compensate• fCil' a ahortage• ·of Sambhar (Rajputana) salt. The 
output of sea.-salt also reach.ed the bigh figure .of about 395,500 tons 

. during that period. Trade •was ,somewhat alfected in early 1980 
by the Civil · Disobedience• Movement, up-country traders baing 
induced 'to• believe; wrongly1 •that the duty on salt would be removed 
or 'at . leiat· !ZednooiL They, therefore.. refrained from stocking the 
usual 1arge. llnpplies for the monsoon season. This lsek of local 
demand was; however; eompensated by the issues despatched 
to certain places· :normally supplied by Sambhar salt. About three
quarters of• the• total production .of the Baragra ealt and of sea-salt 
.is removed! for .. ~ale •outside the··· Presidency-within the Central Pro
vinces ano;l. Deccan areas. 

In addition to the· above-mentioned production, a emall propo.ro 
tion 1if the· salt i!Jsued from Bombay is first imported from Portuguese 
terrltoryo.....atotind ·•Goa.·. In: 1930-81, this amounted to •abont 2·8 
per cent. ;of the' total issue& of the Bombay Presidenoy (excluding 
Aden arid Sind) but later, after the imposition of the import duty 
oil foreig:ii. ealt,' the proportion. fell to about 1·6 per cent. 

In. the ~oinity of Kareebi, the ealt produetion of Sind expanded 
rapi~Y'"during the· quinquemdum under review. Almost all the salt 

is obtained by solar evaporation from -
~a.llitlad• brine, 111&inly at the Maurypur Salt works. 

These Govemment. Salt works are now leased to various companies, 
~ · lldditiol!ii ..It is obtained from the natural crystallised brine 

v 
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cJepqait,$ of Darwari and Saran m thi! Tbar-Parkar distrlc~ of Sind. 
The total .production of Sind lillie from, about . 3(1,35!) toll!! m 1!129-30 
to almost 50,000 tons in 1932,-33; -, Tlds- 'fBS- no .dqul)t latgely due 
to the imposition of the extra !luty.on_loreign salt, .• al)out 34,700 
toll!! of salt being shipped from :Kamclli.:to Bengal. Ill, l932-33, .aa 
compared with 17,350 toni in l92!l•3Q ,(see, ~ble 105}; .l):r. J. A. 
Dunn• considers that the area, alllund ~a~_.,hi 18 capable ,of an 011t, 

pu.t up to 200,000 tons per SlUl'QID. , -- . . _ , 
In the 1'tladras Presidency, aJl th~ •alt is made, ~ sea-water 

and, mainly, In mru:h the-~ way.aa-in,Bolnbay.1 _~description 
of the procesa of -~ufa.ctnnl js ·also given 

Maltulllt. by Mr; v, s."_S:wamina~,a - •ln>- l929-3Q, 
however, an experimental scheme of obtaining brine .. from. pita sunk 
in< the coaataJ. alluvium waa inaugQratea .,.,t the Ennore--.factorles._ 
The resulta were _ refll<lUbly promising;, the ~erimente ·:were dis" 
continued from 1933 aa the possibility of "'orldng, 'with-l'it brine 
had, it was conaider$i, been J!llffiQil'ntly ,.,~ ~tea. to the 
licensees. , : ., --

.:Unfav!lnrable weather in 1930 iOau!tea ~- a relati~elt ,poor yield 
in the Madraa Presidency, but i!t·- the folloWing year •,a ~ord .output 
of_ 555,449 tona. was Pllldnced. In -spite ,of a. lac~ of ~ues to Ceylon 
in the early part of the qninqnenninm owmg to an enhanced import 

. duty into that country, and a. dooreaae i# the a.mount of salt jiODt to 
Travaucore-the manufacture of salt in T!;a.va.ncpre State having 
.inc)reaaed considerably-sales were Jll8intained.: and _. were . assisted 
during. the latter half of the quinquenni111n .l:>y fm- ilicreased export 
trade to Bengal (aee Table 105). Only a -verY· email ~tage of 
the Madras production ia manufacturetl -by ~~DD~en,h --~ 90 
per ®nt. belongs to licenaees. · _ 

A. brief description of the methods of llllllilifac~ (!£, salt in 
Burma :is given in the Quinquennial Revinv fc>): 19~·28. c _Further 

Banna lilt. de~ may he obtained' · ~ ~e :i;ecently 
. published book entitled · . ,. The Mineral 

Resources of :Sunila' .~ Most of the annual proa~ a~ 
abcut 25,400 to~ (an inc:teaae of about 16·3 per cent. On. tha.t of the 
previous qJJinq1lelllljnm:) is Diade from sea-water in the .distrk te of 

:~ B~e. 11101. Bv,., Iftd., LVI, ~ 3811, (l92l). , • _ 
,llec.lll<>l. f1""'• IM., LlX,J>; 280; (1930). · -• i:. .. a.!'B.!"'11Ml.1BtL, VGL XXV. 1'6. l!, p. 1118, (11130); _ 
'II L. Chldbbet' _ 114., LXIV, _p. 281; (1980). -

- • ' · ·:rhe_~~'!f~p.lll,(l: • ..,don,~981). • ..• 
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Aky&b, Kyaukpyu, Sandoway, Hanthawaddy, Bassein, Myaungmya, 
Thaton, Amherst, Tavoy .and Mergui In Upper Burma, in the 
·districts of Magwe, Pakokku, Myingyan, Y ametbin, Sagaing, Shwebo, 
Katha, Meikti!a, Myitkyina, Upper Chindwin and Lower Chindwin, 
and in the Hnkawng Valley, salt is made in hUlldrede of small works, 
either, from. brine wells or by lixivi&ting saline soil. The salt ia 
recOVered• ·by· boiling the soluti=l Recent :references to these hrinB 
~ are to . be found in the General Reports .of this Depart
-ment for the yaars 1928 to 1981,1 the process of manufacture and 
.details· of production -heing discussed at some length in the report 
·fo:r•-1928. ln one or .two instances, attempts have :recently been 
made to. uae paddy hnak, aa a aubstitute for wood, as fuel. Of the 
-.mount of. salt consumed in Burma, only about one-fifth •-to one
q~ is .usually manufac~ in the country. The remainder 
is imported (ses page 298), 

· •The. most ·important of the areas worksd for sub-soil. ·and lake 
brine· is the deeert region pi Rajpnta.na. The whole country ·is . 

impregnated with salt from the coast of Cutoh 
Sub·~qU. 1111d Jake. ·and Sind north and north-eastwards to the 

brine. borders of Delhi district and Bshawalpur 
State; In many areas of internal drainage there are temporary · 
sal.fl.'lakes, which are utilised, aa at Sambhar and Didwana ~ while 
in .Cithe'r places sub-soil brine is raised, as at Pachbadra. Most of 
the salt in this region appears to be brought in as line dust by the 
strong -winds whioh blow from the south·weilt and south-south-west. 
durlng the hot weather. These winds blow &CifOII8 the salt-incrusted 
Rann of ('lutoh, and carry away sea-spray and finely-powdered salt 
in Wg&- quantities into the heart of Rajputana, where it becomes 
fui:ed when the following monsoon brings rain enough to wash tile 
. salt into the small lakes in areas of internal drainage. 1 

_ Sambhar, the largeet of the Rajpnta.na sal.fl.'lakes, covers an 
area of about 90 square miles at its highest level, but dwindles, 

Sambhar Lake. 
generally, to a small central puddle by March 
or April. It baa been shown by careful samp· 

ling at regular intervals that the mud forming the bed of the lake 
contains on an average li·21 ~ cent. of sodium chloride down to a 

. •&.. GUJI. Bu"" Ind., XXXV, p. 97, (1907). 
•&.. Gwl. Bu,. Ind., LXll, pp. 81·63, (1929) 1 LXIII, pp. 49-80, (IA30); LXT', 

p. 63, (1981); LXVI! pp. ?1-72, (1gf2). . 
1 'J!, 1L Hollallcl and W. A. K. Cb>inlei 0J1. ell., XUVIII, :!>P· li54·1R8, (1909)! 

nil 
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depth of at J.eaat. 12 feet, &nd: the amount stored in llhese higher 
layers of salt cannot thus be· leaa then fifty million· tons. When 
the lake dries up, brine contained in its clay bed rises to the swf'ace 
by capillarity and ~· there evaporated to drynesa. By '&' continua
tion of tbia prooes&' thm iii produced •'eaCh year on the top· of the 
lake bed I!> la:fl!r' of salt ready for rapid solution by· the monsoon 
rains. 
· Against lloods Sambhar Cimncit be protected, but ··llgainat . a 
scarcity of. :rain• prot•on- iB now good; Due· chielly to >meaaurea 
devised by Mr; B. A. Bunting1, it iii now possible, even in a season 
of scanty :rainfaJl, to colleet enough brine for the eeaeon'a manufac
ture before the. lake leCedes too .faf from the shores. A mbstantial 
dam has been built across the lake. near the Sambhar end, and into 
it a reservoir of about live square miles of brine from the maiD: body 
of the lake can be transt'errell by powerful pumps at the· ;dam. 
After oonoentra.tion in;. tbia reservoir, it is transferred to amaller 

. oondenser-nser"Vpirs · and then to groups of evaporating pans oalled 
kyiJI"s, ··!& large• new 'lt:gtw .. of eight million square feet, built on 
improved lines, was brought into operation during the previous 
quinquemrlUDll 

Table 102 l!hoW!r the average. anntli.l distribution .of Bambhar 
salt during the five olliciaJ. years 1929-30 to 1933-34 with the .. corre-. 
sponding ligures . for the previous quinquennium. A slight ·increase 
in the amount C!f salt sup{llied to Bihar and Orissa iii obeerved; 

TABLB 102.,-..twrage. !JMUIJZ mlributit:m of Samblllll Salt • 
•. 

. .. 
li!M-f!l to•19JWII; 1929.aQ to 1933-34. 

·' 
~ ... - ·- --

Qllalltllj-; 
p.,....,_ 

Qaant!V. Pti...,_ 
oflcltll •. ofll>kll. - .. -

umw-... ·Toni!; 
' TOD8. 

llajputana • 
. . . 

' 
191,63~· ' 11·4 W.04A: jjf.j . . . 31,110 11•i 27,419-· .. ··l&•8 . C...tral I.odla 22,208· .8•3 17,956 8-1 Puujab Ina~ FeudatorY Bt.too and • lJ,32,l H 12,066 6·11. ,, 

Ceatra!Prov~Doeo 0,957 ' 1·8 ·4,00. -1.'9• Bilw: llolld Oriaaa : " • '· . '-794· l·B 6,287 8-fl 
A....,.llllal . l68,aB8 101-fi IOB,.BSI 

: 
~oo-o 

l~Civil 
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' The ·distribution figures quoted ·above cannot, however, be taken 
ae a true indication of production ; much , obviously depends on tbe 
opalliDg and 'Closing- balancee of tbe periods under review; In 1924-
25; tbe opening balance was 255;265 tons; whilst tbe closing balance 
for tbe end of tbe quinquennium 1924-25 to 1928-29 wae only 82,868 
tons. At tbe end of tbe quinquennium 1929-30 to 1933-34, tbe 
cloaing bala.uee W..S 247 ,j65 tons. Th1111, although tbe average 
d~ figures for tbe former quinquennium exceeded tbose of 
1929-30 to 1983-34 by over 60,000 tons, tbe average annual prod.oo
#ott figures denote a ealight increase, tbe. average yearly output 
being about 235,000 tons during 1924-25 to 1928-29 and 240,000 
tons during 1929-30 to J93S-34. 

Normally, between 80 and 90 per cent; of the Rajputens salt 
is obtained from tbe Sambbar laka: In July 1929, however, excep-

. · tional Jloods · aftected tbe output considerably 
Production ol RaJ· and a total ·production of about 245 000 tons 

putana salt. . • • 
only WIIB obtained in tbat financial year from 

tbe three -Ra.jputens • lources; against a normal output of nearly 
1!00,000 tons. During tbe followiDg year, the Rajputena output 
increased by nearly 40 per cent; to a total of over 343,000 tons. Tho 
latter was a maximum for tbe quinquennium ; of tbe amount, about 
275,000 toD8 were produced at Sambbar; 

At Didwana, tbe average, annual production during 1929-30 to 
1933-34 was only about 14,200 tons; The corresponding figure for 

Pachbadra ·wae ·35,800 tons witb a maximum 
..'J...Idwau _. Pacll- of .. 55,000 tons in 1929-30; and a rapid decline 

during 1931•33. On tbe recommendation of 
the Salt Surny Conimittee a topographical survey of tbe Pachbadra 
salt basin was carried ouf; ·and completed in 1932. Prior to ita com
pletion, a rough provisional scheme for tbe ax:pansiou of tbe work 
at Pachbadra and tbe. ~ of the ealt for tbe eupply of Bengal, 
was submitted to tbe Government of India.1 By tbe end of tbe • 
quinquennium under review, no deoieiion had apparently been arrived 
at by Government; 

Minor anliiunta of ealt, together witb saltpetre, o.re obtained from 
saline alluvium at 8Diall refineriee in Bihar, tbe United Provinces 
and tbe Punjab. At Sultanpur; in tbe Gurgaon dietriot of tbe latter 

i Annual:iLciDiiDiatratlon Report of tho Northem ~ Salt Bo ... nuo Dept. .lor tho 
,... 1832-33, p. 14, (1933), 
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province, certain. old .,.It wor~ were. reopened in 193~ lm.t the ~ts 
haw appa.rently not. been V6J!Y satist'actory. .. . , _______ , 

'l'he production of rock:salt i1uia &IWL"""';" 
Rock ... H. by 0,6 per· ~ ~ are. ,shown m 

Table lOS. 

T~LB 103.-Protl~ of~ durirlg 1M period 1,~3 COfll-
. ptJf'fll tDitll t1le perioil19U28. 

lfaadil 
p......,.,. 

: • "Xoluit, r{laltll 
8aB 11011 111"" ,, 

.North· Toll!. dvt:liofa Y-. r Jlauge, Weot Stat,. ' r{ 1'114ia , Plllljir.b. Frontier. ' (tto:!udn., 
' ' .U..). 

.. '' . . ..---
' T<iDio, Tom; T011B. Tolll'. 

1DS9 -.• 1511,393 19,~ • 8,284 178,atZ tH . • . 
' ' 1930 .. ,• • • 148,308 23,0011 41116 17S,467 )11-8 

1931 i3eo644 . •JJ,I28 4,228 161,&Pa ·;&8 • . • -.-.I 

1932 . . . • 148,1;18 i9,8'71 8,6416 r7Z,043 '10,, 

1938 • • . • 146,11'7< ' 10,1177 3,940 170,164 gog 
.. 

1.1141 A-for 19t9-U· ' 1U,881 ·l #o.&lo 8,83B 111,618 . . P.,....tage of"'yorogo toloi, . ; 
'"' 12-11. II•B .. 'riii 1929-33. • 

' 
' ~ 

!111-9 A_. /lir 1911-11$ . 18r.;zrg. 20.981 •4,868 181,418 
-' '- . 

p~ of&'VOiap toloi, 81-1 ' ;11·9 ,., .. ,.. ... 19U. ' 
j 

.. -· ._, . A. general account of the ocoorrencea .of rock"'!alt in the Punjab 
and North-West Frontier ProvinClll' will be found in previou reViews.~ 

• Mayo.mlne, Khewro. ::: ~ P:eers!rt Dr~~!::=~~ :;, 
by f'al the bttgest share . .p, the :outpull, A very good descrip
tion. of the salt minea aru1: the methods of excavation employed 
bas been given by Mr. C. H, l'itt,1 the GeneJ:-.LManager. The Mayo 
mine at Khewm, much the longest ~ ijte Ra.~, jJ worked in r; &cries 

!~ !::" xf1:; ~·u~~/I,¥4.~-M. (1908); ~. ~ ~~&,~.286, (lOSQ)•: 
I 2'ftmo. Jlia.ll<ol. -~- bt4., Vol. XXII, p. 197, (1928). -
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of alternate chamber& a.u:d pillars running roughly parallel to the dip 
of the •salt 11ea1Ds; tha pillars increasing in thickness from 25 feet 
S.t the top to SO feet at the bottom while the width of the 
chambers decre&Se3 correspondingly from 46 to 40 feet. East of 
Chamber. 36 in the Buggy seam and of Pillar 21-22 in the PharwaJa, 
howeVer, the pillars and obamber!J are of equal size-50 feet. in 
width. There a.re now 45 working chambers. .Some of the older 
cbmnbere .are ·very latge"""'700 feet. long and over 250 feet hip
'but th~ mine shoWB no sigue of instability. Mr. Pitt, in 1928, 
eetimated. • that; with the preeent system of working and rate of 
production; Jhe mine has reserves for '!<t least 50 years ' before 
ie~vaJ· ·Of the pillars need be commenced 'l. In 19SO, the probable 
minimum reserves, e:i:cluding pillar· extraction and possible unexplored 
deposita, were eetimated .at four million tons. • During the last ten 
year&, mecha,njsstion• of haulag<l and excavation has proceeded 
apace ll.nd a1l eleotrification scheme has recently been completed. 
For drillillg and cutting, •'air compressors in the mine are now directly 
conpled to· 800 H; P. motore taking alternating current at 8,000 
volta frOm the pPli'er station. Both chain and arc-wall cutters are 
in ~e. For !)ther purposes the current is transformed down to 
~ volts, Toward& the .end of the qninquennium under review, p 

the question of insWilling electric haulage was being taken up • 

. The main iieaitl,ll ot rockjla.It in the Mayo mine cowriat of the 
Buggy, nP· to 150 feet thick, .at the top· of the sequence; the Sujowe.l 
up· to 80 feet and the· .Phanvala seams below. Of the Phanrala 
.seams, the :Middle. Pharwala, about 80 feet thick, has proved of 
particnlar value in the south-eastern part of the mine where the 
bhambere have been extended during the past qninquenuium, and 

·it has been ~uggested thet attempts shonld be Dl8de to work 
this eewn to the dip. Exploitation has alBo continued in the north
.eastern portion of the mine. Here the Buggy and Sujowal eee.m• 
dip northward& at. steep angles along the line Of the Low Level 
Tunnel, and are being developed from high level inclines. Followed 
towards the south, th" seams become almost horizontal and then 
dip southwards forming a broad anticline with au easterly pitch. 
11> has also' been suggested3 that this easterly pitch will be au 
.important {e.otol: in future development, 
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During the recent g~ •Bilriey· ,of-;~ .atea, the •lield
evideJIC6 indicated thet the salt deposi1B C)f th$ Mayo mine are cnt 
offi a short distanoe to the .north. of the main wor!ringa, ·by au 
important throat-fault ru.mrlug appiOXiimately •liP the GTeat Bhander 
ktu· and. repeating the Salt Marl beds to .the north. Evidence Of 
the. trend of tbis fault has been found> MCently, in. the moet norther
ly workings of the Buggy l!ea.m.;.. Although the wotkabli! area iS, 
therefore, probably limited to the ·illlrth; ·i$· is' llllgge8ted ·;that· exten
sion to the eaet will yield further ~erves of good .quality salt. 
Only the area south Qf the fault was :included in the- estimate Of 
reserves mentioned on page 29S.; the latter .therefore holdl! good. It 
has also been suggested th&t attempts should be made .to pt~ 
the Salt Marl deposite to· ··the .... north: of -the fault,. that iii •. em the 
north aide Of the Qleat .Bhandet ~.1, During the. qumqnanninm, 
attempts by drilling. have bean :made .to prove the salt ,deposita of 
the north Slopes of the. ltfalaach,. gorge; These attempts are not 
rega.tded as satisfactor,y· as the botinga Wel& carried out .at an 
insnllicient distance frQm the·· onfl\lrop and, the depths of .lih,e JJ_oles 
- very limited; - . .. 

At the Wllo!Cha milie, wlrlch .is a 'teplica. of the one, at Khewla 
on a small scale, mechanical methOde. haV'e also 'been introduced. 
Warclla, Salt Hauge. H&lli, the . ptesence . of fa.ulta· is Jikeiy to cm:b 

extension.. The • ·.writei• ·auggeste, · howevet, 
that important quantities of salt -~· Uist In the main ;(lower) 
aea.m. below the old Sikh workings. :&o•pecting in. othe Ji!o$11kh 
vall~,. about one and a half miles north-east. of the mine, has given 
prorm•mg tesu!ts, a seam of good .quality om 76 feet tbick,ihaviDg 
been proved. · . 

. The excavation of potash salta, to. which · refetence w~ '·made. in 
tha review for 191~ 1923, has been discontinued. · · - . 

.. . ~ega.rding . Kalabagh:, the exploitatiOn oi the ~- of ~t 
Wlthin the mme continued during the. quinq!l6D!Ii11m. · The: •work. 

l<aluac~. MlamraU ab~ area is here ver,y limited, the. salt !lepoaita 
~· bemg cut o1! by a; large &ulf;.. .. The •.. ciip of 

. . . the sea.ma is, howevet; almost. vertical ; :mtore 
a:plmtation will, therefore, depend mainly Olll tha·· extent to- which 
development is economically practicable m ,depth. witli . the. 

•16ML 
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"bj~ .. _of openiDg UJ!' further: resoureea, the driving of exploratory 
drifti in the 1/icinity of Kala.bagh town, on the weat side of Kala
bagh hill, was rerommAJJded1. 1he· work is now in progreee and a 
~foot eeam, Of salt hae been proved in one of the drifti ; much 
sa.lt-bearing• marl yet remains to bl! penetrated. 

The· -produotion -Qf rock-salt in the Sa.lt Range :remained fairly 
steady thtlmghout the qllinquen:aium. . The average output con-

p , ._ . , , . stitutes about JO p~- ~ent. pf the tota.l pro-
rouuct __ l on. Ill• uJso - d ctio'.- f __ 1 .:1:._ -• .. ri:~n Aden Of th lrlbutloD. . . . · u n ·o _n....., e:a:w~ . . e 

· Sa.lt. ~- total,. nearly three-quarters come 
from the·. Khewra 'mine.. !At pl'B!lent, very little of the Khewra 
o'lltput., is •distributed into eaetem India beyond the United Pro
viJi$1, The Indian. Tarilf Boatd had, however, recommAJJded 
tb!l.t the outpuji 9f the Mayo mine. !lhou14 be in~eased and that a 
crilsher plan& should be insta.lled in . order to provide pulverised salt 
for the BAJJgaJ -~ . During the latter part of the quinquen
nium, -.attempts were made. to insta.l a ·suitable plant capable of 
daaling 'With a daily · output of 500 tons·. of rook-sa.lt. Owing to 
certaiD. mecbaniaal defects, the flaut hae so 'far proved unsatisfactory. 

In the Kohat district, the quantity of' rock-salt quarried during 
the period 1929,1933--,-amounting to ·nearly 21,000 to~remained 

_ Koilat saiL about the eame. ·as ·in the previous quinquen-
nium. • Approximately two-thirds of this 

total is produce<l S:t J a ttl:, the greater portion .-of the . remainder 
tlOIIling frQ)n $ahadur K:hel,. and • emaJl lldllOUIIt from Kharak. 
At Jette, ilttempte to .. ·mine the salt•. were commAJJced in June, 1925. 
Considerable difficulties were, h!JWever, encountered and, follow
ing an enminatiOir of· the ue& in 1933, further eBorts to mine the 
deposit 'by "underground -workingS were abandoned. Large quantities 
9f. iialt, ·suitable for excavation by open workings, exist in these 
Kohat -- The! Kohat iialt is consumed mainly in the Nortli
Weat Frouti8r; ProVinee, some is aJso despatched to the tribit.l 
territories 11nd e.· 'ema.ll amount to Afghanistan. 

A repott having been received to the eftect thet salt was beiDg 
.maliUfa:ct1ll'ed''in Waziristau, an officer of the Northern India Sa.lt 
Re~nue Department visited· the locality. He repotted that the 
iialt. site is situated in the territory of Kot; a cluster of Mahsud 
·Villages 36 milee: north of Sorarogha Scouts Post. It consists ol a 
small spring of. brine emanating from a conglomeration of ston,es 

.... .z....,__ 
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and clay at an olcl. subsidence above the bed of· the Shaktu. No 
sign of salt mad or· expoeme of :roo][..salt waa observecL1 . · 

The marketli of Bengal and Burma are supplied largely .from 
Aden and foreign oountriea~ In the quinquennium. 192'4-1928, these 

imports oonstitnted about 30'· per cent. of 
Delllls of ·lmporls. . India;• total consnmptiOil. The. oorreaponding 

figure for i;he qtiinqnenninm under review is about·• 27 per oent:, 
that is about 549,000 tOilS. Of thiS total, about• 85 per celit. JB 

imported into Be~gal and most of the ~ainder into Burma. 

--- ' 

.. 
l9BUo 1928. 1929 to 1933. 

. ~--. .. . 
~ 

~· 
p.,-. 

Qvamif>7• 'i 
Pir-

' tf-lttltJl.. 
j' 

oflttltJl.. .. 
- ' -. .. '" 

i'ons. .Tons. 
lJDiledKmgdom. • • . 82,868 14·11 36,3211 ... 
OenuiiJ· • • . . 47,698 8•11' 81,0'18 ZZ•t 
Spain • • • - • . 62,106 911 87,394 B'B 
Aden and ~.dencieo . 193,850 88·4 ·863,136 I.B•Z =·-· • . 130,2011 /l/1·4 ' 03,714 U-6 . . M,ll48 ,., - 82,914 ZIH 
Other oountmo . . ·• 20,182· 

" 
8-6 14.,228 ll•B .. .. 

Avuqe IDillllli Ioiii ·i80,P4ai I 
11JH 548,788 11JH .. ' 

From Tables IOO.,and 101, it ~ appal8nt that the !mPort duty on 
salt from abroad imposed. during the quinquennium, hae •o :far had 
no mfJf"ked efiect on the production .of India (excluding Aden) . as a 
whole, though to some extent it appeus to have aasisted the hul,ustry 
of northem aud western India. On the other hand,· Aden pro
ducers have profited handsomely at the expense of the United 
Kiugdom and i!lleign countriea,,pa.rt.ioularly the United Kingdom and 
Egypt, importe from abroad showing a fall of 24 per cent. when 
compared with the average for 192.4-1928), · 

~~~porto lato ._._ This efiecFis seen- from a study of the 
import ngure; for Bengal (Bee Table lOll). 

no:.~...,.,.. faaioloed llytha ~ llrorih .... lndia Sa.1t ROT811UO 
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TAliLJJ iOOi+DetoilB. II/ import8 II/ &lt it1to Bengal. from 192iJ-30 to 1983-3~ (in tons). 

Wltrmte- .l·~· Per ... t. 11110"81. l'ir-ceDt. lllll.U. Ptrceilt. 

·~ 
:rerceat. ~lOW<~ Peretllt.l :... ... I Jler-. )~ ot lotal. ottolal. --totaL- ., ...... ., ...... • ...... ottotaL 

' -·· . - -- - . - -~-. - ----
Aden • 11'8,788 86•29 178-610 17-111 805,98< 81-112 .00.868· 150·88 W,4S1 d·8i 161,981 &7·71 

:~lD.baJ' f 18,.,:& «•78 21,818 8•8• 88,798 8-81 l8,011.7 1·87 15,755 8•<7 11,11_1 4-18 

t -· i ., ..... .... 11,816 .01 h~'187 it,267 .... u.m '""' 
. ' ... ......, ...,. 

:t 
-; I 

-o .... . • .,,., Hll ~.101' 0•0$ U,081 t•Gll 88,188 5•89 88,188 B•f! 11,8'11 ~-·· ' 
• 

'ifadlr ' . ... .. ' .. ···- .. . . 8,6&8 0·62 12,'182 -2·80 'a,SI& -·~ ' 
,. 

. 
' ......... . .. . . .. 

..~·· . ·f,t~ -l;Q ) t;OM 1-28 JJ,ll!f ... ~.,, '1-11 •· f -;, ., .. ~ 

' ' 
Til- . i~ti7 O•DI I ~, ...• ..... •.. ,.. ... 1·- tei,o&ti NO •.til 1-'11 -.. .. . I ' ,, 

' 
I• J'oRip porto. 8115,040 i4•48 411,259 8:1•118' ~,106 18·51' ''1·'~1 80·14 48,728 10•81 111,96_0 85·8~ I - 'I ' -~ .. '!', •. -- " , .. _ 

·_ Tolol 181.808 100·00 889,416 iOO·Oo. Cee,818 liJO;OO i'li,t!O I! '100·00 Ul,ll8 10o'00 UI,III IOO<iJo 
- -

[ 

f. 
~ 
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Following the imposition ot the import duty on salt .. :&om abroad 
in March, 1931, 'imports from foreign Co1mtaies. fell ~ 'CODlliderably• 
Daring the two years prior to the introduction of thi_s extra d~ty, 
they averagea about 60 per cent; of the total. salt unported .mto 
Bengal, wbilst during the three years. foll~wing, the average :was 
cmly 20 per cent. . Fm: the same penods, unporta from. Aden rose 
from an.average of S2; per cent. (1929 to 1930). to about 58 per cent. 
(1931 to 1933). Appreciable, though much. BJDilller incresses 
occurred in. the case of the other Indien porta. Of the diminiah'ld 
imports from abroad,, Liverpool end Spain were most affect'ld, the 
imports from those places being negligible in the yem: 1933-3,. Of 
the eslt imported .inW, BeDgai,·· about 90 per cent. comes to ~tta, 
the remainder 11iiJ Chittagong. . About two-thirds ot the total 
imports .are conslllil'ld m Bqal end Assam., the remainder go~ 
to Bihar, Nepal end the eastern part . of the United Province!!. 

Of en average. B!lllUal importation of about_ 8.0,000 tons of .eslt 
into, B111'111& during the period 1929 to 1933, by far the greater pro-

1m IDfl> llllmiL portion. was foreign eslt. Ali, •ppreciable 
ports amount :was supplil3d by A.d.en, during the 

early part of the quinquennium but in 1932-.33 the receipts from 
that source were fliZ. Germany, Italy, East Africa BD.d Port. Bald 
were the principal importers. · • 

During the ·quinquennium~1929 to 1933-UD.der review, collllid~ 
erable public interest,; centring. largely aroUD.d the possibility Of 
making India eelf..supporting in. regard to the eslt consum'ld, has 
been directed towards the salt industry of India. In order· to 
advise Government on this question, the Indie,n Tarifi Board made 
a detail'ld examination of the industry .during the cold weather of 
1929--30. Interest in the eslt industry wae further aroused, during 
the. financial year. 1~1, by the Oivil Disobedience (li!.J!lp'lign which 

• 1 •• 1 Dis b dl . , was largely directed agalnst the Salt Laws. 
~" 0 

' •••• 'Th · · · · d d ·b · Movement ; Delhi . e agttation• engen ere y this movemenj;. 
Pact. to some extent. . adversely afiected J;h.e eales 
of the factories in Southern India. over. a shm:t period; .and was also. 
rellected slightly in north-west . India in the fall of reven'lie from 
local coneumption. The movemeut terminated 'lrith the Delhi Pact 
in March, 1931 and, in accordance with that agreement, certain 
concessione regarding the manufacture. ·of duty•free eslt fot local 
coneumption were made by Government. In most areas th!i e.ifect 
of these ooncesaione has been negligible, but in • few-~ parti.• 



cularly ·in Sind, aild also to •ome extent in ith!l' :Arakan Division 
of B111'11lll, loss of revenlie in recent years .hu ·been attributed to 
their abuse. 

In view of the fact that ithe recoiillllendatiQns of the Indian 
Tarift Boa:td, in 1929-30, :rllll1ilted in the ineeptioil: of ~ measures 

by Gciverwn.mt With the object. of encouraging 
lml..,. ~ lloud the produCtion; 'm ~· -of salt suitable for 

report. . ti . . th' ke hioh · · eonsump on m ose mar tit w ·· are at 
present largely eupplied from librond, It would ~t be out of place 
to include, in this review, a brief eummary· ·of the activities of the 
Board, In the preamble of ··their Report; the Board stete1 :-

• The principal markets. in India whloh rely on imported, ialt a.ro the Bengal 
oi.nd the Burma markoto. The Board propoaea to ~ tllia enquiry by Jn. 
ftlllpting eendiliiODB inllldia,Ja?ingfor.COJIIidentioD ah:latv date the problem 
oHmported ·ialt in Burma. !rile--import oHine•whit..araalaed ialt from abroad 
into Bengal;. about l20•Jakho,of JDa1IJida lllld-of·Wbite-unmllhed ialt (!omhlcA) 
~t 12 lakiiB, of maunda llllllually. In ·the main thererON the problem before 
the Board is to. determine whethoi" .it is desirable in ·the notional interest that a tepa 
ihould be taken to ODOOUJ,'~P the.pr~dnotion of fino wlllte qruahed ialt in India.' 

This t;ype of salt inoludee.•:-'-
(11) Brine salt such ai !4verpooi and Hamburg ealt ; and 

(b) 'Sow salt' auch u. Port 'Said, 4den and other Red Sea salta. 

DurhJg the paat ·40. yearil, the Cheaper ilOlar salta ~(b) have tended 
to .replaoe. the· more ~- ibrillB• salta, (•). 

-The.Talitf''Bod came to ;th&eonclusion that salt of a quality 
slii.tebi.e . :for the Bengal market can be manufactured by solar evapo
;ration,_m India where brine I!Upply is available and they suggested 
Xaraohi' and . Okha ·u·· . possessing certain natural advantages. In 
addition; they were of the QPiDion that rock-salt from the Khewra. 
liliDel,. when crushe<l; eompares favourably with Liverpool salt. They 
· c<iiiBideted ·that• 'the imnual output of railbome salt (i.e;, from 
:Khewra, .. ~ambha,r and Paclibadra} could be increaeed by 160,000 
~ .aDd .that this salt, i( crushed, would also be suitable for the 
Bengal market .. They WBl'll. of the opiDion that .. the output of the 
e.ldstin$ works ·at Karachi and Okha could be. increased to approxi. 
matel:f 150,000 tons annually.• · 
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On th~ recommendation of . the Tariff Bo~, iot the purpoee of 
investigating the possibilities of existing sources of ilupply in India 

and the effect of such expansion on ;prices, 
Sail Survey Com• the Salt Smvey Co!nmittell 'W88 .appointe(l.. .In 

mJttee;. • • their report, made .in Feb~. 1931, the 
Committee can1e 1» the .conclusion that-- · 

'there Ia DO groouul·fOr ·IIIIIIUIIing that,. With lmporfa .from .Adao,. I11dia O&'DIIot 
euily be madO sell-supporting in the matter of salt supply, IID<Lthat even tba oon
tiDellt iteelf eon, whflll ......, BUitable fOr salt manufacture "ut .~ present lying 

. idleare-d~ped, supply all the oruahed salt tbaUDdia IU!8ds. '1 

· Doring .the cold weather of 1931-32, a further 'investigation into 
the possibilities of ealt production in .Bengal and in Bihar and Orissa 
· Poull>IUIJ oi llllllll• ~ ca.tried out by Mr. 0. H. !'itt. . The latter's 
facture pf lilt. Ill, eonolnsions1 corroborate the ~:olts .!If .a previ~ 
BeagaL · · :ous investigation by Dr.. R,., L; Datta.8 Mr. 
Pitt's opinion Wa& to the effect that the meteorological data .. ·rule out· 
inunediately .the pcesibility of ealt manufacture-, ·by solar evaporation 
only, _oil the c(last be~ calcu~ and Balaaore, •hilst the . cost 
of evaporation by artificial means is prohibitive .except,. •perhaps, 
in the supply of very local demands, Regarding the manufacture 
of salt by solar evaporation in the vicinity of the ·Ohilkalake. in .Qriasa, 
he observed that such was in vogue until 1897; anif 11!!· !lllggeated 
·the possibility. of supplying Oriaaa from this eo~ 

. DUring 1931; With, •. vie• t\) promoting a salt industry in 
the province, au aaaolliation-the BeDgal Salt. Manufacturers 

· · · · , . ·. . Association-was formed and obtained the .grant 
· Sail IIWlilfacltnc. "' of· a teinpo.r"-"" permit for the manufacture o£ Bengal, .. 

1
. . . -~ 

aa t as au <!qlel'lmental me&S111'8 in the .districts 
of 24•Pargailas and Midnapore. Later, other applicante. were given 
temporery J!ermits. Of these,, the Premier Salt Manufaeturing C!o. 
opened two factories m Janll!Uj, 1933, one at Saudhiachak in the 
Tamluk sub-diviaiou; the oth~ at Kadua on the sea-board near Oontai. 
Production :&om the form~ factory has already cesaed, apparently 
on account of the high · cost of prcducti6n, but from the Kadua 
works a s~ production of a few hundred mauudii was produced during 
January 1io early April, 1933. Durin,g the follOWing financial year; 

•See ~ Iad..~rro.Je&lld'rrr.DJpGrt,l!upplt., p.45, (Deoember,l931), 
. 

1 Repo . on the fuveatia'ationa into'Jossibilitfea Of Salt ~Dation. in BeagaJ.. au.Cl, 
llih&r &lid 0-, b.Y C. B. J.>ltt, (Govt.. India, Centmll'ubD.llamoh, Caiqutta 1932) 

' Govt. olllellgal, lnduslriea Dept., B1JIL 28, p, 6, (1.92'1). ·· · . · • . ' ' 
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'1~ maunds ot salt were produced. The salt !&.manufactured from 
saline earth scraped from the •sea beach: ,After lixiviating with 
water. and filtering, the solni;ion is boiled, llsing coal as fuel. It 
is very improbable that this form of manufacture will prove a com
mercia!B11CC811& 

Sllltpetre. 
[E. R. G:n.] 

The conditions nec"sary for the Datura! 
formation of potassium Jii.trate in a soil are :

(i} ·a supply of Jii.trogenous organic matt;er, 
(ii) the presence of potash, 

(iii) climstic conditions favourable to the growth and action of 
Jii.trlfyiDg bacteria, 

(iv) meteorologi.oal conditiiins suitable for the eiiloreseenoo of 
the salt at or near the. surface. 

An ideal combination ot· these neOOBSaey circumstances has 
made the Bihar section of the Gangetic plain famous for its pro· 
.dnction of saltpetre. In this part of India we have a population 
-of over .600 per square mile mainly engaged in farming ·and agricul
ture, and thus aocompanied by a high proportion of domestic 
animals supplying an abundance of organia Jii.trogen, The. requi
site potash is derived from the staple fuel, which. consists very large
ly of cow-dung and wood.· With a mean temperature of 78°F, 
during a lsrge part of the year, and .a comparatively high humidity 
combined with ·a loW dinma1 range in temperature, conditions in 
the Bihar plaiil aN nnnsually f&vomable for the growth of Jii.trify
ibg millro'"Drgenisms. The soil around Villages . would naturally. be 
well-stocked with potash, and with a period of _continuous surface 
desiccation following a smlill .rainfall,. the . sllb'soil water, brought 
to the surface by •capilla.i:y action in thll soil; leaves an effiorescence 
of salts of whi!lh potassium Jii.trate forma a COnspicuous proportion. 
Sir!Disr conditions. obtain in parts of ;Egypt. The saltpetre industry 
has flourished for centuries in India, and received a marked• impetus 
during the days. Of the American Civil War, ·when the salt was an 
essential. ingredie.lit. of all ezplosives and when India practically 
held a ~on.opoly. -~ its Jlr<>~nction.l, . 
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The .louses. of Indian villages conSist fo~ the~l:nc!st part of ~lid. 

and, as & oonsequenoil, frequently tumble down ·and have to ·c~ie . 
renewecL The yillage site thus beoomes gradually raised, ·llo!ld. aa. 
the toon of the houses are ~uently madtt of mud 'and ~o"w~dung, : 
there is built up a nitrogenous deposit, which is ·reinforeetl·by !ltb.ttr' 
forma· of animal refuse and to which are added the .wood, liBhes. ot, 
inn1lllleril.ble fires. The decaying left!se · llil<lm1goes" ~ti,oJ!r .. 
and the product drains from these raised. village si~- mt.o lo
levels. and separates out as an eflioresoenoe . conSisting Jargely ~ · 
solfium chloride, sodium sulphate and nitrates of potash and mag-> 
nesium. The 9.coumulations m some of tha ol!l viDage i!ites ·are-:~ 
results of D.undreds of years. • . , _ . . · · · 

The· earths- from which the crude saltpetre is extracted contsm. · 
· sometimes as much as 29 per cent., sometimes as·· little as 1 per. 

Maualacture. cen~. but not oft6n · ~ore than li per cent. 
of uitrate. . The process · o( extraction, is de,-

scribsd by 0. M. HU:tebmson.1 Wood · aslie( are. .added to de,
compose any calcium nitrate in the earth, and the ·approximate 
proponiOJIB of the various salta in the draillage Jiq~ .are :-

Per....n. 
l!oclialll olllmide • .• • .• '18•25 
Po-um~ .. •.. ,. ·,, .. • '1-tf. 
P-UIIl ohlomt. • ·•. .• •• ..... _Cl-(6 

1!agnoaium obloride • .• '" Cl-20 
Oolciam ohloride • ,., .• Cl-10 
Caiclam aulphata • , • Cl-10 
~aulphato " •. Oo1Q 

On evaporation sodiUin chlOride first qryateilises· out,. and the 
nitrate is obtained later ; the sodium chlOride is COIIBllDled locally. 
The .ornde saltpetre varies greatly in compositiOJI, and always 
contains a. considerable. amount of sodium chlOride.. · ·The follow• 
ing are a.na!yses _of high and low grade crude. saltpetre·•:~ . 

p--te. 
llapeoium "'- • 
SodiiiD>. ohlodde • 
l!oclialllaulphato 
r,..lnbJe matter w-. 

.. 
.. 

High Low 
grade. grade. 

Per....n. Per-t. 
66•07 26-86 
2•84 12·ll<l 

21;84 M-80 
3-118 11-liO 
0•80 1-40 
is~ 1~·&q 
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:' · .Some 1lf ~ or\lde saltpetre (~ea), ·whioh. may oontain from 
30-.w .50 par cent:. of foreign matter, is 1l8ed 88 a fertiliser but moat 
~ it 'iS sen~ to xefineri.es f(!r the manufacture of gun-powder. The 
9rude·. 4rtbs · (Zona matt), · from ·which ·this saltpetre is extracted by 
li:iilriation,'&re also 1l8ed on the spot for manurial purpoeee in north
~~ . Inil,ia,. especially· in the upper Doab where the people are 
l'vell-to-d_o,.· and. in ·parte · of Bihar. According to Mukerjil it has 
hen -fOUlld 1110re satiefa.ctory to llBe nitrate manure in a oompara
ijVely pure tiiml. · The typical oonditiona for the formation of 
iiitrate in the Bihar plain are repe&ted in the Punjab and the United 
l'rovincea. • These ·two areas are, in fact, reported to turn out 
~)moat 88 much 88 Bihar. 

Regarding production, in -the C888 of the principal produoiDg 
-.·figures for the refined produ~ are available in the .Annual 

· Reports of the various Salt Departments. 
The details for the period 1929-30 to 1933-34 

'l'roducffon. 

r.re, given in the foJ!owiDg table :- • 

l'ABLE.lO~.~QUMilities of refonetl ~re prtHlucdtl in Northem India 
tlvririg J!J29.3(} to 1933-34 (m tona). 

Clln:lo. 1112V-80. 11110-81. 18314!. 1118N1. 1 ..... -. ....... -- . . • ll.<76 a,oao ..... ' ..... ,, .. ... .. 
fDited ProviDotl . 1,"1 2,.78 1,186 ,,1,888 11.'08 I,Oll 

llhu • . &71 8&8 1,001 "''•'" '1,811 l,ffl 

1'HATi . ll,tlll 7.IGII 7,tlll. .8,11&1 ll.llll ... , 
In the C888 of the Punjab, the refined saltpetre represenm about 

,g per oeut. Of the ~da- product ; the oorresponding figures for 
Jlodru. the. United Provinces and Bihar were 46 

per cent. and 50 per bent. respectively. In 
ladras, where erode saltpetra is 1118Uuf~. mainly in the 
oimbatore and Madura dislzicts by lixiviatiog alkaline soils, there 
•aa a. definite decline in the number of licenses. issued for both the 
rode. and the refined produ~. This decline c!)lltinued throughout 
ie quinquennium , and, in the year 1933, only 87 licenses were 
sued against M in 1929, and 72 at the end of the previous quin-. 
o.ennium. The indll8try forms.. only a part-time occupation of 
1e poor people of the Uppliar class who IIE'Il the ~e product to 
diners. 

• N, G.~ • ·bcllool ~· (1801)• 



During 1929-30, only one libOIIBed 'mflnety--the Bengal Chemical 
& Pharmaceutical Worlm" LtcL, Calcutta-was iil" •existence ·and 

the production from. theee worb was only 
Beapl. 1!3 inaunds of ie6ud: aaltpetre as ·oompated 

with 810 maunds in 1928-29. Pmdttotion from this so11ice YOBe to 
76 maunds in 1931-1932; but felf 1$pidly in the two subsequent years 
and. in 1933-19M the license was nolr 1'61iewed. · 

Under the supervision of the Northern' India Salt ;Revenue· 
Department are the :refiDerierr of Northern India, the Uilitecl Pro-

u . ·vinoes·· and. ' Bihar (We Table 108). · In 1929-
Pan)ah, nlted P~, .,. ~"~ .. .. • ,_, • t "· 

llnces, and Blbar. ,ou; ..... L, was an: appremawe un.proveuum m 
the indiiBtry in the Punjab. · In 1931, :under 

the Delhi Paot, lioeuses' to ltmigal ·for the manilfactlm!· of crude 
aalt and aaltpetre for local' consumption were dispensed' with. and 
statiatios of the number of ooncerns manutaoturlng the crude pro-. · 
dnot are not available, Till''· the end of the year 1929-30 the 
demand for Punjab aaltpetre was brisk, dUring 1930-31. prices fell 
and also the. demand and ·by the end of that year the indUBtry was 
in a state: of ·acute depression, doubtless oonneeted with the general 
world-wide depression in trachi DllriDg the same p~od iD. :the 
United Provinces, 'the U1Unber ol' Iicenseli issued increBBed Blightly, 
as also in Bihar, but .not to. the extent that might have been expect
ed in view of the fact that Government had given 8118iata.nce to the 
industry liy Tednoing licensing fee8 and seollriDg rednotioDB in rail
way freights. An increaee rin output, pal'tionlarly frOil1 the 
factoriea employing solar. evaporation methods of manulaotnre .at 
Lahore: ~ and Kaitbal, oconrred _ ~lil'ing. the latter J»Btt of 
the qnmqnenmnm. . . 

Saltpetre iB made on a small· aoate by the Kaohins of the Northern 
Sban States. An .aooount .of· the process is given in the Review 

llllnna. of the Mineral' Produotion of India for 1924-281 ... 

The exca~tion of .pntiiSSium aai~. k the Mayo aalt mU,.e at. 
Khewra, PunJab, has never been revived. !Dnoe the war. . 

T_he to~ ~ pzoduotion for the year 192~,1. q,noted in ~e 
p!8VlOU8 qnmqnemUal review, W8S 8,542 toDB• , . 

ADalyaee ~ Dr. W. A. R:. Chriatie bave shown the Sambbar 
lake brinea to contain 0·18 to 0·1!5 grams of potaeaium per )itre,. ill 

~Be. a..r. Bvro.r~~ • ~ •••. . .. 
I .1M, oil., p. !l9J,- ......,,, P. - (1930), 



Polan! 111 • 111 iit th.a form. of ohloride, Blllphate and carboaate. 
Sambbar," Ra)p:'ta~ Recent analytical work by Dr. P. K. Ghosh 
; shows :that theso aa.lte becolll8 concentrated 
Pl. the hnpure resMa salta that oryatallise along the margins of the 
llalt pa1111 ; the X:.O content in the latter being oalcnlated, in the 
'*'" .of two eamplea, at 8·19 and ·'1·30 per cent.l 

Thete· has also been a. serious decline in exporte since the war 
!Wheli, d11ring 11!14'-1918; .the lii&D.ufacture of explosives gave a atim· 

&poriL ulus 1lo production and the average yearly 
, , . export a.mounted to 21,737 tons. During 
•:th.e . qllinquennium 1924-1928, exporte fell from 8,385 tons at . tlte 
;Jleginning of that period .1lo 4,478•5 ilona in 1928, th.a val.ne falliDg 
!from ·£201,382 m 1924 1lo £'74,629 in 1928. D11ring th.a quinquen· 
!Ilium 1929-1938,. exports recovered from a minimJUD. of 3,827 tons 
in 1930 to 9,478 tons in 1933; the average for the quinqllllllllium
~,467' ~being somewhat in excesa of the corresponding figure 
11,061 tons 'for !1924-1928. The' average annual valne of the ex
ported aa.ltpetre, however, fell from £127,221 during 1924'-1928 to 
£81,597 d11ring 1929-1933; that is from nearly £20 to £12•6 per ton. 

Regarding the• .distribution of the exported saltpetre, by the 
end of the previous quinquenniUlllo Ceylon absorbed 11aarly three
quarters Of India's total. D11ring 1929-1933, markete in the United 
Kingdom,. ~re regained to an appreciable eXtent and, iii. addition, 
trade with Mauritius ·fucreaeed.· 'eonsiderably, so that by the end 
of the quinquennium the United Kingdom was absorbing SH! 
per cent. of the Indian exporte, Mauritius 46-2 per oent., whilst 
1feapatoli.es to· Ceylon acoounted for ouly 8·7 per cent. (ree Table 107). 
, ·The average annual exporte from the different provinces d1112n& 
the periCJ4 1929-1930 to. 1933-1934 have been :-

-Beapt· ·- .. ";;,; .-. -· 
BJncl. ;, '• 'II .. 
Bomk,y, 

G,4IIH 

ls will. be obsarved from. the above-quoted atetiatica, Bengal oon
tiinuea aa the 'principal· exporting province, !argely flia ·Calonm. 
Exporte from .Karachi 'have mcreased appreciably, apparently at 
j;he expense. of both Calontte and Bombay. . . 
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Small QUlllltitiea -of aaltpette for chemical and medioiaal 
purposes are imported by sea. Owing to the fact that the 

lm,ortl. mineral .is not separately specified in tha 
i!nport tra.h> retams fo» British India but is 

recorded along. with oth$1' potaseill.lll oompounde, statietica are, 
ltowever, not .available. Saltpetre la aleo i!nported from Nepal, 
blJt figures ~ tmfortunately, no __ .longer aftilable. During tha 
period .1919-20 to 1923-24, 1111oh .imports amoUilted to an annual 
average !lf 3,984 cwte, 

A oertein. 'auumnt •of refined aa well as omde saltpetze is lUied 
for agricultural purpoees in India, eapeoially on the tea estates. 

Colll1lmJIIon In lndllt Dnrilig the _ . previous quinquennium the 
_ · amounts lUied, m tea-gardeDS fell from about 

1,1.00 tollS in 1924 to 250 tollS in !928, For the quinquennium 
Wider· review, the estimated 0!1J1111111lptioil '11'1111 as follows :-

·y .... -1929 300 
1930 . • 800 
1931 . •: ., 680 
1931 . 

' 780 
'1938• . . "' 480 

-It· is, apparently; no.w fowul to -be. ohe&p$1' to employ a mixture 
~if imported sulphate of ammoma and Ditrate of potash • 

• 

Silver. 

[E. L .. G. 0LBGG.] 

There a.re no known occJUrenoee of silver-ores mined primarily 
as oree of'· silver, in India, the metal being ohteioed entirely B8 _ a by
'ptOduoHn the milling of gold- and lead-zinc-ores. Over 99 per oent. 
-of tha Indian silver production is obtained _from the argentiferous 
lead-zine-oree of the Bawdwio mine, Northern Shan States, Burma. 
'The reader is referred to the article on lead (page 167) for a deaorip
j;ion of the ore-body and ita development at this mine. The 
:remainder of the silver ontpnt is obtained from the gold-ores of the 
Kolar field- in Mysore ; the contribution from this latter 
·source is insignifioant compared with that of Bawdwio as will be 
oeen from Table 108 ohowing tha silver production of India by 
looalities. 



. . 
The average output of silver from 'Kolat during the period under 

.review was 22 448 oza. valued .. at; Rs, ·!10,984 and shows .•a slight 
' . increase in: output• but decrease in. priee on 

l'lwdaclloQ. the previona· ~- Of 21,956 oza. valued at 
Rs. 37,931. The output from Bawdwin, which reaehed 'li maximum 
Of 7,280;517 oa valued at Rs, 1;01,31,482 in ·1929, followed the 
"9icisaitudes of the lead, zinci. IU!d!' copper outputs from which ·it was 
recovered. The average Ol1tput ·of 6,407 ,621; · ozs. valued' at Rs. 
72,84,827 shows a fairly large increase in o~tput, l!ut a bi~ decline 
in value as compared with the 11,7_26,41"~' valued at Rs-. 1;0};61,284 
of the previous quinquennium.. 

Dming 1929-1933, silver ~ed. ths loweSt price ever ]plo:wn. 
Starting the rear :).929 .at ~. pence per standard ·•011l108, 

. it fell steadily . throughout the y~ 'to 221 
World'• prodactlon pence in. Dec_ember, The world's output of 

ad "''""' virgin silver relic:hed the record •.figure Of 
261,711S,021 fine o.za; owiDg to_--~ c>utputs of the base. metals 
eopper, lead, and spelter from which it ia mostlt . derived:. 
.Added to this, 31,000,000. nne OJlll• of demonetized silver Were put 
on the ~ket by the Goyemment• of India, In 1930 the decline 
•till continued and the prieoi. on. December Slit reached 141! pence 
per oz. The output fcm the n&r was .Sl.5,00o,OOO line OJlll. although 
the produetion of virgin silver registsred, was cmly 240,000,000 fine 
ozs. A fall in priee had been anticipated owing to the conversion 
of the Indian rupee to a gold basis .but ·not. to the extent realiBe<L 
A wane year, 1931~the wcrilt in the history of the metal-followed, 
when the price per oz. fell to. 12· pence in February, but lose in 
value on England going oft the gold standard, to over 20 penCSi the . . ... · . . . ' _. 

a.verage for the yes.r being 140 pence per .. ,oz. '!'he Qovemment of 
India aa1es amounted ·to 35,000;000 ·fine ... OJlll; and the outpcut of 
2151S,500,000 fine ozs. included 69,500,000 ozs. of .. secondaey metaL 
The . main factor in depressing prices during. 19~1 waa atsted tAl 
be the sales made by the Government of India., t.Q, sunort the. rupee 
·based on gOld. ·· · 

In 1932, although the average price in sterJiug at ·•i 7!!. wali higher 
than in 1931, in terms of gold it r-med a ieCord iow "imce of 24l 
oents gold ·at the end of the year. Production show.ed .11. ·heavy 
decline in both virgin and secondary output, ·the• · foriXIer ~ 
161,000,000 and the latter to 22,000,000 fine. ·-.. · IildiaD 
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Government ealea wet~~ ,4,2,000,000 'fine ·OJI8. and Indian OODSamption 
which was 57,000,000 on. in 19Sl fell to 12,000,000 oza. in 1932. 
For the first time in their history,- the Burma Corporation failed to 
dispoee of their output of silver in India, the eountry they had 
hitherto regarded aa their .uaturaJ market.. In ~933 the price roae 
slightly to 19i whilst· the production of Virgin silver following the 
slightly inereaaed. production of base .metahr rose· to. 163,000,000 
oza. The amount of -daty silver oomiDg into supply wea 
estimatod at the huge total ·of. from 118,000,000 to 1230000,000 
fine ozs. 

Table 109 shows the value of lndia1i importll and exportll of silver 
from Slst March, 1929 to Slat March, 19S!l ·in thousands ·of rupees. 

It illustrstea. in striking manner how, in the 
or=~ oad lmporto ~od under mriew, · India changed from 

being one of the world's largest absorbers of 
silver to one of the world's largest etporters. ' ' 

Tin. 

[E. L. G. CLBGG.] 

The CBBBiterite deposits of Burma, which furnish practically 
the whole of India's prodnotion of tin, hav.. been worked .from a 

11 -" de li remote antiquity, eapeoia.lly in the districts of 
en m pall ' the Lower Tenasserim division. ;The region 

through which . the Blll!llese . j;in~ore u disseminated oorreaponds 
. exaotly with that described. in aniltheJ: .. ~ .. of this review in 

the case of wolfram, for the ores of tunpten and tin are most inti
mately B88ooiatsd and are of identioa.l origin; The granitic .mountain 
ranges of Lower Burma are the northern continuation of the same 
rooks which have yielded the l'ioh: and well..,Jmown tin...atone deposits 
of the Malay P~ and western Siam. The sporadic ooonr.; 
rencea of caaaiterite in India .proper .are not of any .. economic 
importance, . ' ' '' ' ' ' ' ' ' 

It has again to be recorded thet despite the low pri~ ~btain
able for tin concentrates for the middle pQrtion. of the period under · 
review and despite the depreeeion through• which the industry u a 
~le passed dmiDg this period there has. again. been a 'big lise in 
the average annual output. Owing to the unfavourable pricea 
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rugiDg during the · iniddl& periOd there hu however been a .. con• 
aiderable fall in the value per -ton of this outpuf;. The production 
6gures f~ Burma as a who!& give no indicatiol). of the depressioll 
the industry suffered· during the period and il short recapitulatiOA 
of what is now anoient b.iatory regarding the industry in general 
during reoent times is .neoessary before diso1188ing Burma statiatica 
in detail, as although the eftecta haV& not been ao greatly felt in 
Burma a8 in _the world's chief producing countries, the reaulta as a 
whole may be ·vey far..:rea.ching and decide the polio.y of the industry 
in the future. 

The year .19211 saw the !eat occasion of a slump in the tin industry. 
In 1921 an annual, world's production of 99,728 tons was zecorded 

wllilldi the average p:ric& of the metal for the 
World'• _ ,.dactloll yeill! was £165-1!4 ; in 1922 the productiOJL rose 

aad prl- to 130,660 tons, over-production causing the 
price to fall to £159-1~; During this slump period in order 
to reduce the available stocks of tin a supplementarY stock of 17,600 
tons was fozmed in the East under the Bandoeng. agreement. AB 
the price of tin rose in 1923, the. parties to the ~ent released 
·tin at the rate of 5 per cent. per month eommeucing from lat 
·April; 192:1, .complete release being eftected by 1st November, 19M, 
1!0 months Jeter. Meanwhile, production in 1923' fell to 11!11,747 
tons and the price mae to aa average of £1!02..5..0 per- ton. There
after the price rose steadily to £248..174 in 1924, £261·1-6 in 1925 
a.nd £1!91-1!-0 in 1928, whilet a fairly steady output of ,about 
143,000 tons annnally was: registered during the same period:. 

Proepecta in the industry were bright ; existing ooncema extend· 
ed their operations and· new eompaniea entered the industry. In 
1927 811 increase in production to 157,173 tons took place and al
though the aver&g!> price for the year at £289•1-5 differed little from 
the aver!>!l8 for the previous <me, there was a fairly steady drop from 
the ma.zimum price of lll13os.J of March to £1!67-4-10 at the Close 
of the year. In 1928; output inereaeed to 178,0110 tons, a new 
ma:zjmnm despite a further fall hi price df ilbout £62 the avel!>!l8 
for the year being £227+3. All important producers ~ their 
?utputa an~ continued to do so during 191!9, when the peak year 
m production,, 190,306 tons, was reached. The price, however, 
dropped steadily from £1!25-15-0 at the beginmng of the year to 
£178-2-6 at ~e clcae, the average being £203-18-8. The efteota 
-of the extensions and new operators oeoaaioned by· the ·:rising price 
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of tin from 1!122 to .~926> were ·DOW making their preaeDil8 felt in 
no DllCertam maUller· in the production figmes, aud the .increase of 
. the margin of supply .over coiiB1lDl.ption thet had been apparent 
iD: 1927 aud 1928 greatly inoreaeed. ColllRIIIlption had defiDitely 
not kept abreast of 'production and in July, 1929, the Tin Producers 
.Association was formed with the objeot of balancing supply and 
demand. Shortly after the formation of W.· association the finau. 
cial crisis· in America. which. heralded the great world depression 
of 1930-1932 iorther aggravated the situation. BB the ba.lauee had 
now to be ·sla-ook •betiween an increasing production with a greatly 
decreasing · demand,. A volUlltary restriction scheme was entered 
into. between the British producers of Malaya aud N"ll!eria and the 
foreign producers of :Bolivia· and the Netherla'uds East Indies. 
These, BB will be seen from the following table, are the greateet 
producing QOUlltriea and include the COUlltriea which were moat 
responsib.le .for the greatly increased production. 

liWI. 1929. 
D • 

--------------~--·~----~.~---1·-----

Y.--v=.:atoo . 
~-BoliYia • • •. • 
Netherlanclo But Jndieo , 
Slam • ..•. • • 

·=-= :·· : =~ :· an- ~. ., . . 
,J,petmlja • • ~; 
Comwallcd Devan 
'Congo • • -. • 
South AfriOii • • .• 
Spain and Portaaal • 
Jlido.adaa and JapiD • So---··, .... .. A:fi:iM. • . ~ • 

. Tozl& Tozl& 

·~·:' . . " •. . ' 

86,lt88 
1,991 

Bl,NJ 
82,&10 

6,9117 
1,001 
6,614 

• .,; ',, 12,4311 
'o I .2.867 

. . . - .. 

.. . •.... . ,,. . . ;; 

--. -.. ·- -... 

870 

818 
1100 

·67,0U +81,7111 
2,3111 +BH 

48,338 +14,398 
34,9GI +2,KII 
9,940 +8,998 
2,811& +1,834 

16.60' +4.890 
e.uo -.1u 
1,600 -1&7 
8,271 +11,901 
1,000 +1,000 
1,196 +888 
1,600 +900 

781 +781 
• • • l!OO +l!OO 
• • • -~- l!OO +l!OO 

~--~~--~-----TOtilo , 180,688 190,308 +&9,818 ·----_____ _.,~, __ ...:,.__.....;. __ 
llespita ,all -efiorta:· of volDlltary restriction. production in 1930 

. was; cmly• reduced to 173,129- tou,. the· deeline being zeptaed in 
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the countries ~- the policy of restriction W88 pursued, whilst 
the decrease ,in ,oonsumption had l:!een considerably•, ,,greater than 

that of production, and the p:d.qe,, l1ad again 
JntemaHond, Tta fallen1 the average for ~he year being 

Committee., £141-19-0. The ,ineffectiveness of the voluntary 
restriction, ecbeme,· had been early l!opparent canil in ,Tune,. 1930, 
a oommitue had been formed to investigate the possibilities of a 
form• .of intemational restriction. By tlle end of the, year "' ecbeme 
had been formulated which 1ecl to the creation, .of an Internatiomil 
Tin Committee and a compulsory restriction scheme; on "' quote 
system by the British, Dutch and Bolivian Governments; This 
scheme came into force on let March, 1931, "~;he worlcVs production 
for 1929, 'l!ogl88d at 186,518 tons of mete!, being tekel\ 118 the basis 
fol! restriotive, calculations. The individual quotas on this basis 
were clumgeci slightly, Bolivia and N"JgCria giving up a part of their 
.quote to the Netherlands East Il\dies as the latter IDIIin1;ained that 
they - not :reapolllli.ble for over-production .l!ond W~~Je• proving 
a little diftlcult. The ~, individlll!ol working to~ ,for the 
restricting Pl)un~es then beo.,me-:-

Mal&y•··: ss,11415 tom caloulated "'MI· ,p,~ 011at. 
Nigeri&' • •. • ' • 
NetJ.erl•nd• But Indiea • 

10.298. u ,. . ".70'· '"''' •• 
88,469 ,,, '" .71•' n: u --· 48,838 --OD-IIIIay, 

Subsequently in September, l931, Siam, anotllet country wbioh 
had substantially inareased its output, agreed to become a party 
to the International ecbeme in so far aa she agreed ,tQ , -restrict her 
exports to 10,000 tons per annum. 

On 1st, March,, .1931, when the scheme first operated, the world's 
basic tciiil&ge was mken as 145,000 tons, when the 8lUI!, ,of the quotas 
for the four controlled countries became 125,454 .tons. On 1st 
June, this basic tcnooge was reduced to 125,454 tons and the quotas 
of the four controlled countries to 101i,845 tons, Despite this 
heavy reetriction the deoline in oonsumption was eo great that 
over-production etill continued. The price continued to fall, the 
average for the year . being £118-8-11 per ton, although theM had 
been an appreciable .rise in eterling price during the last quarter 
of the year on England going oft the gold stendard. Production 
for the year was 147,917 .tons,. whilst an International Tin · Pool 
working in conjunction with the . International Tin Committee had 
by the end of the year accumulated, stccka of tin ~tiDg .to 
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21,000 toDS. In 1982 progreeaive int.mai&oatiOD of · restriction 
CODtinued. From lat January to May, there was a combined 
quota. OJlt of 15,000 tollS :·m June, there was a further cut of 20,000 
tollS a.n41 from July to the tild of the year, a still further ®tof 17,000 
tollS. The total output of the restricted countries for the year 
amounfiect to 71,238 tollS and the world's ·output· to 98,987 · tollS. 
The .average sterling price of tin for the year was ~lliG-18-7, a decline 
over the 1981 figure when ocmaide1ed 'in .terms of gold, the New 
York prioa· baiDg 22 gold:·ll811ts· per ~l!J; as against 24 gold cents in 
1981. Prices were however slightly higher in the seoond half of 
the. :Yoar aild stocks at the year-end were somewhat reduced. 

The .next year, 1938, saw .the realiaation of the International 
Tin Committee's object, Throughout the year. world stocks of tin 
continued to decline aild the price, which received an added and 
great impetus owing to the big. demand for tin from America on- the 
latter country· going oft the gold sta.ndard. to :rise. For the first 
half of the year restrietsd countries were xeduoed to 40 per cent. 
of their standard tonnages aild for the second half to S3 per cent. 
The severity of this restriction can be better appreciated when it 
iii realised that moat of thl! reatrioted eountri_. could produce more 
than their standard tollllBg88 owing to new producers coming into 
operation since 1929, and relitriOtion to 83 per. cent• in such cases 
praotically _amounted to 211 ·per cent. of their pot.mtial capacity. 
The world's total produOticin for 1988 was f¥1 ,34.1 tollS, the lowest 
world's output sinee 1899; . Of this tots!; the restrioted countries 
produced 67,387 tollS. The annual average price of standard tin 
in London was £194-12-0, an increase of £58 over the 1932 rete. 

The International Till Pool, in accordance with the agreement 
by which metal was to be sold at a minimum rats. of £166 per ton, 
and then only 5 per . cent. for every completed month when the 
price was above £166 per ton with increasing ratios at higher values,· 
wee liquidated in the latter ,half of 1983, aild the old Intsmetionel 
Tin Committee's agreement, which had still eight months to run, 
was terminated at the elid of 1933 aild aupplanted by a new one 
which came into force on lat. January, 1984 for three years. This 
new agreement atertsd with an allowance of 40 per eent. of a new 
liC&le ··of basic tonn~ accepted by each of the signatory 
countries •. 

Bu:rma dUring thiS period resisted all the advallC88 of the Inter
P&tione! Till Committee til co,operate in their .activities aild the 
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total output of· Burmese tin 110llll8Dtrates rose• llteadil;r from 
3,694·2 · toDB .. ·Diued .. at Ra.' II!I,M,387 in 

BDfiDI production, 1929 to iii )X!ayjmum {If· 1.,503•9 ·~· valued &t. 
Rl!. 64,37,656 in 1933, &!!. average. o£. (/;039.•5 tol:iB. valued .a;t 
Rll• 47,'11,388. .· . . . . . . 

Table 111 ahowa how t.hia oomparel 'With t.he.tbree f0rm61.' periods;-,-. 

TABLB 111.-Gnlwtli of Tm-ore- protluctitnl ill JJ!il'ma. 

1111!9-1933 

IDM-1111!3 

1919-1923 

191i-1911i 

. 

,, ... 

~ ;;,_ 

..... 

-•' 

' ·' 

- ~-; 

; 

' 
" 

' 

' 
TOD8. 111. 

i i •.oao• 47/11;888 

&,80S 47,43,801 

l,&H .b,a2.74.7 

,. .. ,,7,82;800 

Owing to t.he big increase in prodn~on, the table gives t.he. im· 
pzession that conditioua · ~ ~t onfavootable to t.he industry in 
Burma during the quinquennium. ·This was not so, howevel:, as the 
inorease was du~ to the big . ooncems ivorking in the Tavoy· ·district 
whose influence on in~ ontput Wa8 predicted in the .laSt .qnin· 
qU8DDial :review: and aJso. to the Mawoh1 .minee in ·the· S.out.hern 
Shan States, whose mill operated for. nearly Jour ;rears .. in. t.he present 
quinquennium 88 against only two years in, the last. Conditiolia 
in the industry, especially among the t!IDaii produeera; were .. so bad 
that with efteot from 1~' Octooo; 1930, the 'Govermtten't ot 1lumur. 
.suspended t.he collection .of deadl and -~ .rents OJ{ JDining 
leases for tin and wolfram .until further Ordera ; 'they ~ · ordered 

• the snspension of forest royalty, 'irhich had been assessed' in a Jump; 
aam and was payable in annual ~ts, and teqlii:reii only 
payment of royalty in :respect of 1iimber actoany USed; :These 
orders were not rescinded during the period ·lllldet· ~view. 

' o· .,. -, -;. • 

~' Deod ""'t' is a fixed ootoap fee a-..1 by GoietldbaiakJia.ailland -
IIO!uias *-&lid for .U. praotioal_.. Diay b<t regatdod aa • a.miDimum royalt7 fee' 
aa lhellae- paya roy!'ll:,r at a hod paroeo~ on tho aa1e 'riOlo on thuarfaoo lif tile =""' .,..tiDielalllriudlho •-~- the 'dead l'Ollt_ "bioh.Ver_ is greater. •[t .-oclive opera · oaa on ._ &lid acle 111 • dotetreDto .... -•~• hold!- cif ........... ~ ~ ....., .... .......--......... ··. . . .,,..,. ~- . ~,.....,..,.. 
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'Table· 112 shows the quantity ·~· valllil of tin-eire ]IIOdllCell in 
India, distriet by district, during th8.· period 1929-1933, Com
pared with the figures for the p%evi<hla period the rise in the ·~ 
negligible produlltion of Amherst shows the gradual extension of 
mining operations northwards from the lmpwn tin-bearing areas 
of Tavoy ; the Mergui figures of ~09-1 J;ons dffier little from the · 
average annual production of 795-6 tons d~ the period 1924-1928, 
but would have been much gte&ter had the only large producer in the 
dislirlot, the Tbahawleik Tin Mining Co., Ltd., not BliSpended .opera· 
tiona during the lmo wOrst years of the depreesion. · In the South~ 
Slum State& the greateat loorease was registered. This was due to 
the activities of the Mawchi Mine& Ltd., the only 'producer; ll:dle 
for· the .first lmo years of the last quinquemdum, after lmo-years 
of produlltion-1926 and. 19271 when substantial returns were shown 
-milling was again auapended during development ·aperatiorla ·and 
did JIO(; .l<ICOiliDlence until Much, 1930. Thus the returns f91" the 
quinqucmnium under review mer to not quite four years <if .. actual 
produetion wlillst. those of the pmvioua. one refer to lmo ~ 
only. The. developments that We19 carried out during the stop• 
page certainl.y increased the prod.uotive capacity of the property 
and had output been increaa'ed to potential capacity a still larger 
increase would undoubtedly have been registered.. 

The quinquennimn apened. in Tavoy with a .greatly enhanced 
production owing to th(l development of mining operations on a big 
scale. During 1929 and 1930 this increase was helped by the more 
remunerative prioea. that wolfram was bringing, as two of thq ·fou't 
large ~oducera in. Tavoy, ®Dip8llies who . oontribute over 80 ·'P&r 
cent. of the. district's annual output, produce a mixed COilCeDizate 
of tin and ·wolfram, in practically equal proportio~ During the 
remaining period; at lssst one of the oompanies produoing p~ 
tin ooncentratea waa working l!P to · standard capacity as they 
hadb only just g® ·~ on a large scale when the qUinquennium 

"'!BD· 
From 1929, when. the 'world'& greatest Output of tin-o~ was 

recorded, until 1933, when the depnaaion in the industrY ¥ been 
s~unted, Burma inoreaaed her produotion by 910 tons of ore 
or m terms of tin, ap~oximately 637 tons' This expaDSion. is 
all.~ for by the ~e Mawchi mine, the produotion" of 
which m 1929 ~aa, owmg to the miU being ouii of operation, 
oDly 281 tons of tin-ore and ill 19S3,1,28ll tons. · The Mawohi min~. 
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:if; JD&y be mentioned, is aitoa~ m' an independent native atata ami 
··~ ~· COlDll ·IIJld~ th~ admiDistration of. British India. . 

TABLE ll:S,..,.Cons:umptiofJ of foreign Block 2'iil it1 India. 
- -'· 

! ,. 

J:JnOowrs. 
Year •. .. 

~ - Cloualaptioa. 
- .QaaJOO,y. Value. 

... ! •. ~ -·· 
ilWfca. &. Qwto. ' .Owto. 

.1929. ' ' . . ··---1 .,IJ6,3G8 80,96,9'/4 "' 14818 
1930 ; . • Se,789 II,J6,IJ'IB l,BSl 118,1118 

193i 
,, 

~~9811 . . . ' 16,18,666 '818 41,1i&o 

1931 . . .. A~ 41;./SD,JU '100 4Z,B'IS 
' 1933 • • -~ ... 6156 6!,96,461 818 C0,818 

-----= .. 

.A_. • ~9,000 66,01,000 ,, 48,101 .. 
The consumption •Of meta.llio tin imported in th8 imWrought 

•lorm of blooks, ingots, bars and slabs, which 1lad hitherto shown 
a. gradual increase; leU ·slightly during th8 period i.929-193S. The 

·average annUal qwm.tity amounted to 2,4Ai0 tons valued at 
Rs. 56,01,000· cOmparGci. With 2,716 tous valueil at Ra. 95,Sii,073 
for the previous•. quinqUennium. Ninety-seven per cent. 'of thia 
metal oa.me from ·:the. Straits Settle!penta. A. pOint which may 
be emphaaiseti here. is i;bat a.s the ll.llll1J&l prodnction of tin-om m 
British India (this excludes Mawohi, which is in an independent 
native state) \Vhen. transposed 'mto terms of metal 1ra.s only' 2,126 
tons during ·the period under review, the produotion of tin-ore in 
British India. has not yet oa.nght up to the country's absorption 
capacity in temis of blook tin a.lone and it is perhaps legitimate 
1;0; enquira w~ it' would not be profttable to amelt tin-ore on 
a iaTge llll&!.e . in Burma inetea.d of exportiDg if; abroad &lid then 
importing the )netal again into the Indian Empi:re, partioularly in. 
·ac cOuntry whare some new indUBtries have been given protection 
in· 1ih& form of import tariffs on their produota. SmaU amoonta 
ot bloclr: ·WI ~ producea in ~1dve ~ m Mergai, :Pa.law and 

" 
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~ ia ~ •• diaRiot from time· ixf. iUnt ~ut &how-~ 
values· from I to" par aeni. balo.w 1111- of a.tan8 mudMo 

DuriDg 1;h8 progress qf the aystematio .. geological llnrvey of .the 
Mergoi disbiot,_ toliDII&Iiae-m~ovite.pil81116tit41.· iooally· .aanying 

. . eeaaiMrii;a, but navel' .-.)bam, <ha11e baen fo.lllld 
Meqlll ~ct. in 'VIU'ioua plaow ontting botjJ. the ~anites &1!(1 

.....tqp•tllry roolcl. inti! yhieh they ~ intruded"' · . · 
Full detiPia of theee will lie ~- iQ • JIII.ADI~ -on the geology 

llf the ldergui diatriet hy the lata Rllo··.l'lebadnr &thu Bama Rau;l. 

lMll caesiteri1MI 11nd wo!fr&ul. diaphl.y &: .tQ.dep.~ to ])e, deposited 
in 1ibin strillgers or leaders, .nd little veinle~, ~lf-.n•inch 01: so in' 
tbiolmess, 111'6 often folQld whioh 'l:epraduoe the mtermll -atructm:es 
of :luge veins<· Snob f4ringeN - o.ftelt< fteeB&ivoly 'l'iob· fot their 
- - IICIJil8times oen..m ""' tiok :patob4111 o£ ,.,.. When -
veil!let4 ooour in close. foSIOOi&tiQn. iD:. aofi pundi !;hey· may form 
& valuable- source of these ores. Muoh of the- so'O&Ilecl ' &lluv:ial ' 
(ehnoilol) COIIoentlate wou by llluieinQ residlllll em -·decomposed melt 
ia derived from the very uumeroua -~· &ndi minerBlisecl- .cr&cb 
~ noll reek Doth in Merpi and: 'Pavt!f; . 

Tlui size of 1\e graQuJ af B11l'DU11!8 sQQ~t •tin depand& 1mtirely 
an. the mst.a.nM the mineral llaa traveillld from itl qnaJ home. 
la til• uppv plltts of the valloya, WM 'little~ olo..nlC&tion- ~ the 
:dvw depoai.~ h.ali tueu plaoe and whete;. 11hm~- :is: still ·Iouoh UQ

·~ ~- ~. indi'ridltlll ozysta~s·· ·of ebo"Q.t t\e we of 
e. ~ heat!, witlt tl!eir ~ fOunded, -~ ·bj· piakecl out of 
.the &.e_r -~ ~ down ~- ~er J:atl!EIII ~ 
~te I(Ce llbarao~ but m the ~- -alluvial ·p.nds ami 
&Javel!! the tine coDcentre.ted ore d.llvolopa a 70illl,ded Wrtn. oftel1 
--Uil!IJ t\w •ppwanoe of giUlpQwd&J.. l(e:re it . i,a aa~~oeitote(\ 
·lli1Jh ~. ~ topq, ~W~~et and .-irQQll, ... a!)d •ometUD.ea . 
.. Jlliu\lte 11D.Q\11lte of ~ and gold. 

Attention. haa beea drr.wn. in eullu reports· to the MaliWIUI 
,.em., dapoaite. Origi"•"y WQWci hy the Ohi1U1111r ruui law hy 
~ _aompaQiea, the mine was lav:IUly equipped with ID&Qhi- · 
_,, but It ~ lltl'll8r &hie to pay, and the ahand<mad hydro.el&otriD 
a-era~ ·rill. mill, aompre88llr, hydrr.ulioinc plant ,&nil eleqtric 
tralll& quialrly ~ bJ tile j~ while & p.~~g of Ohlnese tribu1ma 
..mm.cl to· their. fomner praotiaa The qu.&N veins and pu.a 

' ..... lltol. ~ l~. X.V, ~--·l, (lAII)• 
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. baada 'It Maliwun ~ in granite very .oloee to ite mllqlill. wnlt. the 
llarpi aeitimaatcl; * they OOJdaia muoh white mica and -
:pyrite, .oh!IJcopymta 1111d azaenopyrite. Tourmaline baa o.lso been __ __._.. . .............. -

U. que.stion of 118al0hillg benaath the sea f9r tin-ore along the 
Teaaeemn -n ~- llllm8 attenlion ~luriD& 19liH928 ..a 
~~~~~~BIIiona for this purpose w~e gJ:aDted by the {IC!V6l!Qileat 
el Bvma alq thll ah- of the !!Outhera pan of the Mequi 
·l!istriet. There. is little doubi that alluvial depoaite brougllt 
.QW]l \ly :n- 1D.veniag atannif81Gllf rooks, an<l apread -~ 

"the .,_ ilaor in the v:ioinity of· tl!eiJ mouths, mua1i c.ontain a 
-Qertain proportion of olUI&i~te. biW aubmarine tin de~ 
ha-.. bee~~; profttably workell in Java &lld oth~ eaakm OIIUDtriee, 
'llul •'QJl to tho p-$. they ~v~~ !lot bee11 looaled in B1WIUII8 ---The large scale dredging opemtione of the. Thabawlaik ~ 
~ Company L~ .• whioh MIDJBea!led in l~6 addei appre
eisbly to the outpu' of tin eoDOII!ltmtee bom the Mergui di$riet 
'QDfiij 1929. Thereafter followed • perio4 of l!ea'IJ' :remiution ; 
the dredgl!f wea laid up 1111d - uot ljlled again Ulltil 1938, 
whllll higher prioea for lin prelililed. l')le ,._ of 1i1Ua ltoppaee 
is clearly :reJiec~ QD the 011tpu.t of tin-ore hom Mergui, durq t11e 
.pariacl <- Tabla H2). · 

Geological oonditions in Tavoy district are much the ume as 
those in Jtlergui Gra!lite intmdell iino an aDGieat aedimemary 

Tavoy dlltrl<l. 
aeriea fODDB tha .corea of the mountain :rangea; 
quartz veins and pegmatitoa · carrying :wolfram, 

Oll88iterita, molybdenite, biamuth, hiam.lftbinite, and r. -luge nriefi!v 
el sulphidea, out tlmcmgh the111 both. These millerals ooour .-, 
ia the elu:rial deposita of th& JWJ-aitlas; whue -..ina aM liDiltrgoiJII 
degradation, aud in the coarse unsorted dehl'is of clay, rottea 1'00k 
and bouldem, w:hich tend to accnu;zmlate at tile heads of the Batter 
valleys. Cassiterite is found too in the water-sorted alluvial 
.tepeai1B, the gravels ani aanda el the lower poRions at the 
atreams. 

Though Tavoy is primarily a wo~bearillg regiGB, them are 
_._ withia ite bo1111dariM wldal\ &.Ill ~- in C'lllitel'ite than 
1he zeot INld i' ill flo~~> 1heae aml fE• \1\e gra4ua\ WeD&ion of 
4mlgiDg op811\tiOJIII ~' ~ pl011110ti~ liiiB·· beea and will be 
Jtllllr4eci. 

Yll 
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The 7'Gf10!1 2itt Drer1gmg·· ~; Lfil,, ·whose. :prosperoua 
·career was commented ·upon m,, ·the laall· QoinqU8Jillial· Review, COil· 

tinned its activities in the .Hindu• Cbauug area, but ·did not work 
to full capacity · throughoul; the period under review. In 1929, 1167! 
tons af concentrates •.were produoed ; fu 1930 prodwmon waa a$ 
down to 389! tons to comply with' the voluntary restriction BOheme 
of ·the Till Producers Association and in the same ·year an amal
gamation on a basis• . of exchange af shares waa oartiad out between 
the Tavoy Tin. Dredging ·•Corporation, the Northern Tavoy Till 
Dredging Coy., Ltd., the. Theindawi Tin Dredging Coy., Ltd., and 
the Tbingaudon Tin Dredging Coy;, Ltd,, in· order ·to' facilitate 
the W'brlDng of several areas- aa· • ·comprehensive· ·'IIJlit Under one 
adminietration. This enabled the newly coDStituted corporation to· 
_BOSpend extraction on the· areas lead. eaonomioal to work and con
centrate on areas where costs could be reduced &nd maintained a• 
the lowest possi'ble level. 
·· In 1931, in spite of voluntary testrlotion ·in the early part; of year, 
first tlJree and later fout of the· •six ihedgera beiDg oloeed down, 
production fOr the ye£' b· the hew corporation war 739 tons. 
During the foRowiDg year 2;011 acres· ·of dredgeable alluVium Bit1lated 
between the town of Tavoy and• .the ·Corporation's ;holdiDgs at 
Kyaulrme<laq were p1110)iaaed, fmmc the· ·Kamounghla Tavo}" Tin 
Ltd., thus bringing the total uaa held by the Corporation to 10;2644 
am:es of whioh only 851 sores had then,. been woEkad out. During 
1933, 92 sores ware dredged, and over• Sf million ·puhio ;yardlf af 
alluvium treated to give a tQtal output of -696 tollll :of, :tin oonoen· 
trates; a farther SOl tone being won by tribute. · · 

We am indebted to the General ~ .~, the". £onsolidated 
Till Mines of Burma, Ltd., the Anglo. Bw:ma . Tin· <loy., Lt<L, and 
.the. Kanbauk ~ Ltd., fOr the followiDg notes·•9lf their •properties 
durmg the penod under review. 

~ .7'm Miftu of .Btm111,1, Ltd, . 
This . O?m.pan.y holds an. area of approximately . i1,200 acres 

under mmmg laaaas in the Tavoy distriot, Tenasserim .Division of 
Lnwer Burma.. The .priDoipal minas worked. am 88 follows :.-

(11) B~ Situated about 24 miles from. ·Tavoy on a 
road whioh bmnnbae off the Siam road at Pagaya (lOth 
mile) in a north-easterly direotion. This JDine, oomprisaa 
two hills risiDg to 1,100 and 1,600 w mspaotivelf and 



-

tmveraeci by a series of veiDa ZllDIIiDg in a northerly 
. ·direction. The veins are narrow in general and appmzi
.. mately vertical. They are ezploited by adita and the 

associated detrital sorlaoe deposita by monitors · during 
the· wet' 1I8&80IIo The veiDa are aaaociated with the 
contact between the granite and the Mergui aeriee of 
aohiste, ete. 

(b) Taungpila. Situated on a branoh of the eame rpad at 
· · about 24 milee from Tavoy and 2 milee to the eouth

,east of Hermyingyi. A seriee of low hills traversed by 
greieen ·veiDa, aesociated with the oontact. The deposita 
are worked both by monitors snpplied from " large 

.,""""voir and pipe line. and by adits. 
(c) B~.. Situated on a branch of the Si&m road near 

· Wagon village about 25 miiee from Tavoy, Veins and 
. ;detritals worked by •monitors and adita. 

(d) Wagon. ·The area intervening bstween Bwabin and Taung
,na.. Scattered veilia and detritals are worked in this 
area.-

(8) Kalonta. ·A detached, area ou · a branch road from the 
16th .mile on the Tavoy-Ye road to the village of Thit
kado. The mine ia situated at about 24. miles from 
Tavoy. Veins in granite B880ciated with the oontact 

• are worked by hydraulieing and by shafta 01 adits.; 

Output of mi:r&J c:oracentrala. 
This wali as .follows :-. 

-
~.,n~ ... 

Period. Tou 
prodDoocL .. wo,. ToW. Per-'> per-'> 

.. 

19!9-30 . . . . 1,888 3M 88•1 841-8 
86·8 1930-31 . . . l,GII8 83•8 

1881-3! . . . . 1,8J8 8IYI 
1988-83• . . . 1,144 3H 

D.,,Zopmeni an4 oguipmflll. 

1929-atl • ......llhe followiDg work waa dona :-

83·3 
8S·2 87-11 
86•2 88·1 

'(1) TheiDstellation of maohlne drills at the S:ermy!Dgyi and TauJigPila miaeo.· 
(ll) ft. IDstellation of 12,1100 feet of 8 feet 6 mohal bJ ll """ iron lluml"i-

at the :S:erm;rlnDi mine. 



[VOl. 

·-
(8) • illalollatiaiD Of ........... plun witia 1IIOIIitun fer111aitiag .......,a .•• 

theH~mina. . · 
(4) Tbe ioatallatlon ~fa roQ6WIOY for the eJ:oavation of ll!"&'l'lllat the Hermy-

ingyi mine. . . . 
(li) 'rho bnildhlg -~ io iibm!Mil$ &.lb. 3S faet llflh tot IIOJIHtViDg water a\ &he 

·'l'auagpilio ....... . 
(8) 'l'lle iDotaliMioa'ol 8illfl& 1M ol96 iDohee bT 1'1 iiloh• llame and lllofOO 

feet of 1141noheo to 18 inohea pipe-line for lapping • - eonroo of water 
at the Kalonta mine. 

(7J.'!ho.lnstallatlon ol'l',ooO W·ollll-iaoh pipe to tap • D8!l" Bllpply ohrot ... 
· at tho w..- South~ · 
(8) '!he IDatallr.tion llf additiollal -- at .u the prilloipa1 mineo wltll 

,lftnoh piptq from DWIIII foE thV water lllpply,.ma.king tho total 
D'IUilbor of--IIIOIIitors ovar SO. · 

(9) 'iiae building ol additioDal ~ IIOOODIIIIOdation ,oa. &he minoa. for llliDe 
atatm and ooollea. 

tlO) ·ftt. - ol \he lilagii8iiiO ·l'epai'&tor plant !b deal With thlllnaieosed 
011tput ol -..1 -tmlloa, and 11111 ftOrgMlillation 1111 the n,... indi
oated by reoentrl!searab wwiL 

• (U) 'l'he- installa*loa olll,ydrooelaotrlo g_,..;ng plaDt8 IJOi. •oupJIUtilg eleetio 
. . light to tluo IIIOnii!Oi moe. at tile KaJoute aDd TaUJIIPUa mineo. 
{12)' 'he in8tallation of orude oil otorage tanka to enable C!iJ to be purohooed 
· . in large qU!ltltieo in order fi!> reduoe Ito ooslh 
Addit.loili were mt.de !Xi .the aepir.iiotor a\ r • ..o7 whioh reoulted in ita oapaoity 

beibg doubled and eftloieno)' impoVed. 
Olio ...... dina- ol8,3lill .... _-..... 
.liMIJ.&1,l911.a......owlagfiDiihaatato9f th8 metal-kat no m-'al additloas 

were lll&de to tho equipment &Ud no development. work wao done. Certain lilllto 
were plaoed temporarily .out of oommiasiou, pending &n impro'!'llmeut in metal 
prioes. 

193B-88.-rhe llual ol£1.;200 Wll8 8l:ptllliied on developl1181d'of veino but thls. 
,.. oharged to workiDg oooto. ·· . 

A a~~~au ·oMbmg Iiiii\ Wlli iit~'lea 'a\ Kalonta fli'ine. No addit.lolis were blade 
to plaulo 

Wlriillg COBli.--.The alhill, ooat ot ·m.lked oonoentrato inolwling 
mining, .aeparating,. smelting; • -lieeti'>D aud overhead oharg8!1' in 
Burma and London. were ae follows :-'-

1929·90 
~ 
11131-31 
lm.l3 

All-inooot 
.. J!!Il" ton._ 

£ -1; d •. 
,, 100 'n· 

'14. u • 
81 4 7 a 111 1 

A~oo 
por-

£. ,lo do 
lOt i 7 
8814 a 
8318 J 
·'Ill lB 8 



M'--1 .f>roitloliOil f( 1..-, 19SI-33 : rtw. 

Attglt .B-. J'ill a...,...,, .liioailel; 

H!Mt&J Mw, TI!.IKJtl ~~.·The 611lowiog an 1M -ual 
oo.tpllta ot tin-lmt :&o~a the oompu.y• propetti• a tile r
oovq the period undar revirw :-

18ZS.JO .. ~ .. ·' • !- • 
1929-80 •. 

~·· 
~· ,. "•· •. 

1d0-al • • • .. • 
11131-D •. • 
11131.u. ... -··~ i • ;• 

lW·U • .. •. 

The dllozeaae m ptoduotion during tha laaf; yem waa due to a 
1esset cubic ya1'dage treeted owiDg (l) to a. tough clay 81100l1D.teled 
on the data, (2) to lower elfective pteaaw:e at the monitors owizli 
to a higAer Opet&ting level OD tha !illl~OL PlospeotiDg oper&
tiOOB during the period ~ve pta"ed .aditiolllll payable tin·bearilli 
ground and ore xeserves lul.ve either been .mt.int&ined or bweased. 
aa a zesult of e&Oh ye&E'a operatioa.. 

The xecovety at Heind& wea 1·21 lba. of tin-ore par oubio ;yud. 
in 193243 a.ncl -1-:14 lbs. In 1933-34, but the average working oostA 
in ihe latiei:. yem were 10·011 penoe per oubio yatd oOlllpK8d 
with. 7•57 IJ8D08 m .. 1932-SS for . the :reaaoDB given above. 

The avetage · gross ptloe :received .from the 11Dl8ltrm pet' ton 
of tin,Otll in 19S&,M· was £154-11-10 compared with £108-17-0 for 
i;he previous; .Yeet. · 

··Towv.!ds the -oloae· of the period under mview the company 
purchaae!l two :leases at Shenthe iD. the Palaw diattiot, of an approxi
mate are&• :of 1;277 ao:rea. Biz hundred toDB of pa,YIIble •
ha'V'e been proved on thia property and futther teating ia likely .., 
add t6 this Jigu!e. 

Tributa oparatiOJIII were prodt&bq continued in the Tha.bawleik 
Me&. ·!If' ·the Mergui diafirie' throuaJaout the quinqulllllliliJII. 



· KIJtlbav1 Jlilaiw, Limitetl.·· . 

. ···The output· of oonoentratea· won from .the Kanbauk .mine .. for 
ihe years 1929 to l93S inoluaiv:e. together "Wlth the pr~"!lota d!lrim 
therefrom ~· JllllltUetiG separation. and. q)wfi~t.ion m:e 1!8 
follows ':--" 

Protlvdl; 

. ' Till 
Ou&poti. eonoen-

tratea. 

TODB. TODB. 

603-'l J78,8 

GU-O. 801-8 . . ·, 

'202·8 l:WB 
., ' 

i88l 

• Bti'NS 215'8 

• • • 40H iilt;a 

W.ol&alac 
ooneeu .. 
.trat .... 

.. 

~· 

·' 

-:" ·-,, • 'r --. ·.,: 

·~.-
.' 

H: ~~ 

~ 
· 1151-0 .1.\2 

!'otai. 

BllHI 

~" ' ... . 

1>ming. the- slump ye&lil, 1931 ·end onwards, only such sections 
a;! the mine as could be .operated mos~ cheaply were worked, ThiS 
c!f course., is !811e!:tec! jn. the !UIJluel productiOII' figures shown 
ab~ · · · · · · 

The geologia&!. survey of~ the Amherst district lias been continued 
intermittel),tly ~ the period end the metamorphic &ureoles &r011Dd 

·Amherst district• the, intruSions i>f the loc.el granites have been 
· proved tO· carry tourmalinB. and veins of tOur-

maline-micropegmatite, which m.. places bear .q~ 11tring6za with. 
ll&88iteri.te. · In addition .tl> the localities mBDtioned in the previous 
:report, occurrence~ of tin-ore have ·been sporadically worked in 
lateritic talus deposita at Thetkaw and at f'alrangyi while a lllllllll 
P•Bmatite ·vein traversi11g ·shales &Dd· eandatcnes lind conta,iiling: 
black cassiterite is known . J!,t· Kunhnitkway. . • 

. ' 



Mi.ief.al p~ o/Irulia, :19~ : Tm. 

In the last Quinquemliai. RevieW reference was made to the 
reoonstrw!tion that was goiDg on at the MaWbhi mines at the end 

of the 1924-1928 period, milling being stopped 
Southern Slwl Stateo. during development. By the end of June 

1929, 135,879 tons of ore with an average 
assay vMttt of 4·26 per cent. combined tin and wolfram had been 
proved above the levei o'f N c>. 1 main cross-out adit, and in Febrn· 
ary, 1930' mining '3nd milling were. resnmed, it being estimated 
that there was then about S yearS' aupply of ore available above 
No. 1 level, whilst the No. '2 main cross-cut adit (160 feet below 
No. '1) had been completed. · In view of the over-production from 
which the tin industry Willi then sufiering . the company did not 
attempt to expand their iolile of operations, but at the same time 
maintaine4 a steady ontput of about 3,000 tons of mixed tin and 
wolfram concentrates JM1r atmllmo At the end of 1932 the ore 
reserves at the mine were estimated at ODly 69,487 tons, but aa 
several uew lodes ·showing enconraging 'V&lues had been cliscovered1 
it wae anticipated that theee reserves would• be greatly inoreaeed 
in tbe near .future when fundi booame available for development 
work. At a meeting held in July, 1933 a financial reconstruction 
of the o~mpa.ny was agreed to by sharsholclers. More capital 
was BI)Cluirecl. debta wa paid off and with· the rising prioee of 
both wolfram and tin all waa·teady for a more ncceasfol period 
in the eompany's hiatoly. The. chairman· at ·the meeting estimated 
that, taking tin at £200 per ton and wolfram at. lOs. per 111lit, every 
£10 rise in the price ·of tin should increase the profits of the company 
by approximately £6,000 per annum and every ahilling rise in 
the price of wolfram should increase their profits by £3,000 per 

Ore ~ at Slat December 1933, were reported to be 63,639 
tons averaging 4,·34 Jler cent, pombined tin and wolfrnm. 

Cassiterite ia known to o«rnr in the Hazaribagh district of 
Bihar and Orissa and insigiUficant quantities of the ore have been 

. . .. . .zetumed :from .thia locality in previous periods • 
. ladlaii occarrencea. . They are :believed to have been derived from 

the N11t11Dg& deposita wher& the mineral ia found in a cassiterite
granulite. Both thia and the further . oocm:rencea of Pihra and 
Domchanoh in the same district, t)lough of some scientific interest, · 
p0l!88B8 no: ec()nomic .importance, . ... . ~-
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'Che earlier reoords. of the Ooo1lrl'81loe .. oi' wolfram, & tlillgat&te ol 
ilea and maop~; ill Burma, .. date back to the forties ,fll the last. 

oeatur.v aDd zefer'· mainly <to. tin!< efiorte of 
HMol?. miaguideil antlulsias1ls to extract tin --from the 

JBinetal. These c~~Kly .· speriul.enfB .,_ completely forgotten ill 
tile course of iime and. it was liot 1lllhil 1908 that wolfram was :redia· 
covered by • member: of .the. Geologi~ ~urvv of India.· _From 
til&t Um& oawards .U iaduaay 4low},¥ .,develOJi*l ~ .:iDaJI1 
'rioissitud.ee until Burma Ae!Mied, _the list,, !lf the world's, producen, 
a poaitaoa which she ilcCupied ill 1914 ;when the worl<!- -w&r.- }lroke 
GUt ao:d tound the Britiab. Empire. depentlent upon Germouv -for 
su,ppliea of tuDgst;aa-tbQ. metel; which ia ,110 eaeential for martial 
operatione,. The D1.8811111.'88• whloh: were. taken te deal. with thill un· 
preoedented aitnetia 8ll.d t.he degree ot a~ whi~ they attalned 
have ileaa tiaoDbed in ~ ze'rien 1t is !Nily nece&llai',Y to recall 
hm~ that ~ av~ annual ouq,ut for the years _1914-1918 was 
S,4U teDL A period• of ~tion ~- and the uext tuin~ 
ct~tennial pori~ {1919•1923), only .zegiatered an JI.Ver&ge of. 1,726 tcllia 
per annum, valued. ·_aji Ba. 15,80,725, tor reaaone discussed -in, ita 
aview. DuziDg the q!IWtnennium 1Q24.1928, ~tan miniDJ in 
B1m11a went from bad to worse 8ll.d the .. avenge annual o.utput for 
the period waa ~ 955. toas,. valued at &:. ~;752, most of whica 
was probably obtained. '1!8 .a by.prod~tct in mining qperati0ne _co!).· 
ducted pdmaril;r for -the reG0Ve1f ~ tin•ore. · · . · 

During the period 19a9·1983-, a· ~va,l in the wolfram iDd"*T iD. 
Blll'ID& in 1929 and 1930 was followed bt a slight set"baok in 1931 
and. 1932 and. a resuscitation in 19311~ fill &'Verage t.Mlllll .output 
of 23114·6 tons valued at n.. 1~,88,206 wt.e a. g<et.t ~ on that 
of the pze"rio118 quinqu-ennium -Mld• 1lhe hl:at . J.~eCDrdecl ·~ $b.e.1rar 
period. of 1914<•191$. · · 

I11 a previous tevie'!t, refereiu:e Was madll to the· extrao~ 
hiatozy bf ~ u &; 'IVOtfr&m•ptoduomg 1li!Uhtry, by whioh, · abe 
~ Ill) tb~ ftrat placil of the world's list~. ·-!1)~ "ttorld'e· )lO'IllllltiOII: 
of ~-- to-dt.y m.•y ~- •ken 1111 approltill\abely 'half- thf& of 
the wat pmod, but Ohha atlll dom!,.,_ tit& litlatiOJI.< -:wit~~;- " pl'O
dlltltion far in ~ceaa !lf tha~ of any ollhe OOlmtl-J, ill: llplll& of ~er 



otm. political upheaval&. Over 116 per Cllllll$. of the wvdd'a Ot&tpllt 
of twlgstea-orea is absorbed b;y the alieel ind.uatey and in 1929, tb.e 

'latge production or steel was respGnsible for· the greater aotiv:ity of the 
'tungalien .,..kef;. . The year opeoed with •he price of taogsten •t.eodiDIJ 
eat about 20s. per unit of 1 fer omt. WO. (65 peuent. W01) ; it rose 
~apidly llc! over 40r. per unit in .August &llci although it expetienoed 
·a slight aet-baok thereafter, the avel'8811 for the year was about 
2111> .. per. unit. The, world's piOduoti011 was eatim&ted at 17,000 
ton& flo· :which B111111a oontrib11.ted 1,397-i toas. Towvds the oloee 
of the·yesr, :& oo-operative organisation for the purchaae of tunpten· 
ore ·:Wiia ·~ up by ·the European produoen of tungstea.-steei. 

'llll9So ln spite· Of the world-wide depreallion in IDOIIt me\ala, the 
·t1mgateh iDilustry ··'WIIIf, leia1ively active during the bit 1lalf of the 
year. •lnlt fell• awa:r m the second blf. The price declined ftom 
·341, pet•· unit •lit, the b~.ginning of the year to lllr. to 1811. at 
the end, the average' being about 221. per unit. The WOrld's produc
otion.. estimated at about iUI,OOO ton& (Burma 2, 778·5 ton&), exceeded 
·1l0DB111llption :by· abont 1,000 tons imd 19$1 saw the ind.ustry baok 
·intc'l iJ!s former moribund oondition. The average price for the year 
was IS.. to 148; per . unit; worid.'s production l'l'as estii:n,ted 

.. at 12,500 wns (B'Ilrma ~3-'t tons) and minell in :Burma pMdncing. 
pure woltra.m, COilcentrates, which had been reopened Owing to the 
high. pticea preva.llinii: ln 1!12~. and the am half of 1~30. again closed 
down,, The almo.t complete colla.pse of the steel industry in 1982 
was ~ble lot a reclnctioll in the world's prod110tion of tD.ngeten
·ores to abQnt $,000 tons---less 1;ban half the production of a normal 
year. China !W88. responsible fQl' the greater part of tbia decline, The 
,av~e· price for .the year was about 128. per Unit, the loweat price 
101. 64. 'to !11. per unit . being quoted at the close of the year. 
Till! c1epression in the ·induatq oontinned into 1933, but the marked 
improvement fu the .steel industry .in the spring of th» year led to a 
·big demand for 'tungeten . and the price rose rapidly irom 101. lid. 
to 111, per unit··in June to f16t, to 27•• at the end of the yar. 
·TJD& illvival m, tim indouafzy continned tbronghout 19M. Towardlt· 
·the: '8ll4 of '193SJ the CantOil Oovemtnent llllOC8eded in eatablishiDg a 
· stil'ollg. monopolf regulating both prioe and production ot tungeten
ores from. the Chill989 minea. Any efiorta on the part of GJdaa to 
regulate. 4Upply tr.lltt keep up the prioa of wolfram ue pal'Qoaluiy 
wal£omll. 1111 a hea been. the 1IJIOUillaolled npply of taDg8ten &om. tM 

. ~'fi! tmd. IIBSily aeoesaible dllpllllifll fll Qhina wi!ioiL hea macie the 



mining of mngsien.ons iiwlh c specalative and on the whole pro6t
le8s undertakinlr in other producing countries since the war. . 
· Table. 114 Shows .the ·production . of tungsten. in Burma by 
districts and although; in quantity of output, Tavoy hBB now to take 

11eoond place to the Southern Shan States it is 
to TavOy that one must· look for ·~.· 

production Should the' ·reviw.l m 0 the tungsten ··,industry be• .of 
any permanence. As can be seen from .the• •table, the output 
from the Southern Shan States lihowa no reactions to' the· :Price Of 
the ore· at aiL This is of coui'se due to the •whole .of th8 output 
coming from the one property (lll.'awchi) · where: the 9r6 won ·is ·a 
mixed concentrate of tin, wol&am and !!Cheelite. hi 1929' and f,or 
the first two monthe, of 1930, no milling WBB done. by the M&wchi. 
Mines, Ltd., the. production being obtained .from: .}ocal ·tributor&;. 
thereafter milling 'IV8B continued, although nQt, according to jibe·. 
Cl9D1Pany, to ma:im1Dil capacity. 

Production. 

· In Tavoy, the eftects of the Iligh prices of 1929 and 1930 are well· 
brought out in the. table. That no such effect. is 'visible m 1938 is 
~lie to the leg. which alwaye takes place betweeil higher pric¥ and 

. greate~; production, especially where this extra production, ae in 
Ta.wy, is derived fiom llmall properties which have become derelict 
«luriDg a slump period. Tha a.verage productiOn from Ta.voy dming 
the preVious quinquennium W8B just under 700 tons and this may be 
taken ea the average amount of wolfram won incidentally in the 
mining of tin-ore in that dietrict, although with the development 
of the tin indlllltry this is likely to :dse. It is unlikely therefore in 
future, provided the price of tin remains fairly stable at ita pruent 
remunerative rate, that the production of tungsten-ore m Burma 
will drop below 2,000 tons per &Dilum ; provided the price of tungs
ten also keeps up, &Dilual outpute of 8,000 to 4,000 tons of wolfram 
may be expected. · · 

Quart.z veins containing w~ have been. fOund. at intervala 
over a distance of 7110 miles in Burma from the Yengan and MaWD&Dg 

Ocaunace 1n 11urmo. States of the Southern Sh811; States thro1J8h 
the dietricts of Kyaukse, Yamethin, the State 

of ~· Thaton, Amherst,. o Tavoy and l!lergui; ln all these 
l~oalitiea 

0 

the w?~am· and cassiterite-bearing veins are closely. aeso· 
cuted Wlth a bioate bcee-granite, which forms the core. of the.•:raugea 
of· the Indo-Mala Jim .mountain syetem stretching further to the 
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south tluo1lgh western Sjam. tQ the M.alay- Peninsula. The ~te 
ia· ~ed into a aeries (If hardened' -&lid crnahed ~ slates, llqil
lites and ~~gglomeratea with .greatly subordinate qua.rtaitea, lime
atones 11nd conglomerata-laioWil as 'the Mel'gUi Beriea. These· l:Oaks 
...., of unkllown ll&l!• an!} are llhalacterised by a ~notonous Ulli
fqrnrity of t.ype oW! ~1; .ateas. and QV8r ail imm..,.Jy thick maes 
of ~q.. In its typical 8:qJOBures, though _It varies oonsidep.bly 
iq f.ext\lre, the graui1;e m ~y uDiform in· ~posltiQII. I• oontains abundant .q"llart;, both orthoclaae ud aeid l'lagi~, 
while the mica is .. usually .•biotite. Towards the peripheries of tll,e 
i~ons, the :reek heoomea finer-grained than the porphyrjt:io &l!d 
- wnieties nearer the centrl!s; biotite ig ~ and inusoovite 
t4kes its place. Hornblende is -mre .and ·11Coe88ory mip.erals are ·vew 
u'jl(lommon, pseudo-foliation is often .developed near the oontecte, 
B~~d ~- led some obeervertl to mistab portions of the iocll f!>r 
gu. ... 

Both wolfram $lid cassiterite ocoim very· sp.nngly aa accessory 
FQjn- in the gr.,mte ; they are also toltD.d m ~lite and pegmatite 
~ travetaing it and ill the gteiseDa. the •'!llmOW' -bands •of qu.am
mica rook formed by the alterati.pn of the ~te adjoining the trlle 
q~ v~. These modes of ocou:aence are of lll!>J:8 theoretical 
iAtexest thl\n prallf;ical importance; -and. with tile exception of the 
lll¢ace deposits, quartz veins flunish:· the great hulk 9f tll,e l!Oncen
trates from Burma. Mineral-bearing. quartz veins are found •ther 
in. the ~. penetrating its eenta9 with ~-Wimentary roolm, 
011 enoloaed within the latter .rooks th411D8e!ves a~ no ·great distance 
from the granite. The veins were formed by the 'infilling of fissures 
and often occur in pariillel groups of over.lapping _leJ18811. Tluo 
l8j18&11 themeelves are often irregular, thinning J)ut and ·thi~ 
~. "l'litting and then re-uniting. Tltere is every v&riition :frOI)l 
gieat veins traceable for miles on the eurfaoe to. ntere striDgere. 
Tlte geDMa.l strike follews illat of the ~ moun.q.iu. trend, and is 
N.-8. to N.E.-s.w. Dips are usually high. 

In different parts of Burma the mineral 888ociatea. ·ijf wolfram 
ILl'll not the 88.1116. Beryl has only been :&;;md at Ji!yingy.i in the 
Y~bin district. Tourmaline is common at MaWdli ill Karenni, 
in the The.ton mstrict, and in part<i of Mergui ; in 'Te.voy it is un
knoWil in conjunction with wolfram or ·cassiterite.. Here, in addition 
tQ ~ese minerals, the quartz veins carry mica (practically always}, 
fl:qonte (often), molybdenite (soDietimea), pyrrhotite (in. some Cllees), 
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·~~- (J-l, tino l!IP~cle (x~), llf861IQ)l'Jlte (~an~), l!&ti"l! )Wnuth 
(farN. hlallluthlniw (n,te), IWUl topaz (~ OJU! - cdy). lA ll!e 
1'•voJ! ~· ··~· ·th-.. were over 101) pvdllllitl8 CJO!U)elli0111 in 
11118; 'Whloh l&JlpQ tNtn shallow workblge Q]Mitated by }ll'il1iitive 
Ollilleat JI~Itholls 1lQ d~p mWell, fully eql!ippell witjl the Dl~ !Dod~ 
ellll--u, pla.nW. ·Tile Iargen ~ w.re :u~ i:a.Q"-l!k. 
Wt~~Juw.. Papye;. Pallllg(le.w, Te,IJIIIIIIiW. 1100. X-'~te-~ 8011111 !If 
~ Me •till }Uoduows ~thougll Ul times of d~® in the wolfram 
l!ldu&lq O&Mitllrito \lellomea ~· PJimazy prod11ot, (aes 'fill),. 

'1'h& filiief WOlfram depoeita. of the JlergDi diatrict are DeaJ PaJank 
m the nenh; aad at 'l'agu near the Great TeJUIII8erim riV81', eome TO 
miles from. 'ite month; .. The vei!)a of the Tagu aree are :rema~kable 
fm. th.eiio ·large size; varying "from 8 to 111 feet in thiokneaa ; they ate 
·all' in granite>. and · carry .imlanOp)'l'ite aud ollaleop)'rite. The 
va ol thl .M41iwun· M'ell. iOII, in the ~ eouijt. of Jilurgqj dis
mot ....... w .. grll!lito, but in .he l'alal11< lll8ll the veins occur in both 
artllit!! .·Md .. ~en~ ·~ 

The wolfram•beazing vein&· of Thaton are in two well..inarked 
serlear-orie in granite, and the other in the sandstones of the long 
mountain. ridge which. runs parallel to the coast through this district. 
TMy clliier markedly !from tho$11 of Tavoy, in that they carry tour
maline; Four parallel vein&, only a few inches thick, have been traced 
tot the unU$u&l ilista~ of !ij miles . 

. The weil,knowll ~wohi miua ia situ.ted. in the 1011thern portion 
~.the llawb!.P Steta of Karenni. It poeeeqeo.a •t ]8IIA tan important 
·~ ~ froB!. !ij to 6 feet in tbiekn8118, wbiob ~ all in pnite, 
(reeTin). · 

TM wolfl:lll!l-bearing aree of the Y amethin district ia ai,tuated 
ll1ost to ~ IIU18mit of Byi!.Jgyi, a peek which ~ 6,:1fi( feet abqve 
ee..-~vel Otli th~ bord81'1 of Y 11t111ethin IUld the Loi Long State... The 
veb)f axe ~ gr111lite, and carry wolfram, mQiybdenite and beryl. 

Ill the -~nil of \1>11 Myela.t tliviaiOll of the Soutllem Sha!I 
&1;atae, JPGitep, Q]ay elates lUI~ qQ&Etzitee are penetrated by veins 
eanying wolfram, molybdeniw, 11nil coppu and iron .qompoundl.1 



Although further disoussion iii impoesible'Jiere} 'it la \\oped that 
the brief notes given :will demo!lBtrate clearly how: ·clo•$lt all the 
wolfram and oaasiterite deposits of Bw:ma; are associated \vith the 
intrusive granite already mentioned. Jit· is. believed' that: •the 'deposits. 
were formed partially under oOnditio~ closely ·iLllied to·• atriotly mag
matio 01188, and were alsQ, produeed by processes in l!'hioh gaseolis 
agencies, including ·compollhlJa: ·of fluc)ritut '&IUl sulph'llt; to· IIOIIll> 

extent played a pari;. And, in• iiml· cases; fby hydrothermal Ye&CtiOJill 
which followed 88• a Bonlleq116nQ6'0 ;of the;. former ones:. •mhus, the 
whole pro.,_ .of miner&! vein formation; aasooiated with ·this great 
granite chain, appeare lio be .a direCt· sequence of proceuee Pi differen
tiation or fractionah. oryste.Ilis$tioii~-· ·through 11. ~ rseriee of 
phases, iDfllj.enced by looal ... cQD.ditiOJill• and; ,included in the original 
magma by ~· temperature,. 

NO. output of ·wolfram 'WIIS. ~ -liith6t from ~·•BiDghbhmn 
,rdiatriCJ;l of Bih&t· .. iiJd ·Oriaaa. or from· ·Deg&u& 

ladllllloccarrta ..... 
(.T~l in,, Rlljput&n&' during th'e period> 'IInder 

review. . . . ' 

[l!kt-.a..~-.t 

Zinc coDCentrate. are prod~ at .the .ii:UIImg plant ol. tire Bm'ilia 
Corporation, Ltd., at N&mta; ~orthern: Slum . State&; . The Sino 
mineral is f!Phalerite and occW. ... rim. intimate aasoomt6 ·.of the 
galena at the• Bawdwin. mine0 , (1~ Lead): · · 

The origin of the zinc iridustly in.IIldi& iS ol' c'omparati'Villt·recent 
date· and the progress made.·· has. been ·yery substantial. During the 
· P...Sactlolt• quinquemrial' periild 1909-1913, no production of 

zinc! WBif recOrded'} 'i!l'1ih8' 'period. .1914i'l918' 
lllqlorts were returned 88 u,m-~~:: tons· :ap'·t.o· 1~16' ana •'il'th& 
after ; the period 1919c 1923 ahowsd It Bteady iNa 'in·· export~~ from 
a quarter of 11 ton in 1919 to 18,061 toll8 .in> 1922 and then· :a- •let-back 
to 2,062 to!lB in 1923 ; in the quinquenniUifi·-'1924-1928 there. was a 
marked lind rapid increase in the output of Zino. ·o(IIIIleiltratei from 

· 18!650 toni in 1924 to 64,122 toll8 in 1928, the average; fOr ~~~period 
bemg. ~1,340 tollB valued at Rs. li0,1!5,160: In the •g)tintj_uennimn 
Ullder review the average production, deapite -~ ~tudee 



~ ::which the. industry . has paased, again· shows a rise to 
'54,685 ·toQs, but the value at Jla. 28,'13,823 sh~ •a seri0118 deoline, 
{ae.~• Table 1111.) 
t·-- --

v ...... .. . _- ___ ' 

Storlias· 

'111111'. 
·~ 

. -· • 

• 

• 

• 8l,QI 111111• (o) 181,800 

·"· 

.... _.,., . 
··{•) a-Bo. JW. (6) a-:a.. lN. <•l a-• lN. 

. . Beterenca wae made .in the pzeviollll review to the rapid &Dd 
i:teady. growth. itt the wo!.'ld's .. output of .zino with a reault that over~ 
~~. had llecoJn!l a featme of the industry. World pmduo
. . -_ . . tion: in 1921 was 439,648 tons; in 1924 the 

Woild'l . JrllilllciiOD'· · · . • 
_,..,.pd ... ~ · · · total had reaohed 1~002,638 tons ; m 192'7, 

- 1,305,871 tons and m 1928, 1,395,718 tons. 
;su~ ·eftorta to arrlve at eome agnement IUIIOJig line pmduoera 
.on a.. polioy aiming at a stabilisation of tha market wete . made in 
iJ-928; and it was agreed to :nstriot output when .zino fell below l!n 
per ton,, In 1929 there was a further incieaae in the world's. pmduc
. j;i~ to, 11~,662 t4ms, BDr~D&'e ~tribution being 118,435 tons, 11,68'7 

' 
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tens J. tlJ&!I j;h,a~ of th4 m1'xi111nm !If 1928 and .. th4 average price 
!Jf· j;be ~ tell ftqJn ~ ~ ~~ to £24.,.17..{1 in ~92~. Beelzic
tion varying from 6 to 10 per cent. h8d been attempted }Jut the wo:Id 
depr!lBiion which had set in reduced consumption to 8110h an eztent 
.W toWI!olllal tlLe tm<1 of the year the ~ fell rapi<lly ani. ~ued 
tO fall throughout the whole of l9SO, .•. TM lowest ·prio& regiltered 
jqrigg ~. Ia~ year Will IJH oml th avOJIIP £16-lH, Mlllll~ 
while th, wo:ld's output for 1980 at 1,413,091 · tou (Burma 57,620 
tollll} showed v~ li~ deorease, and 1m inability to ':reconcile their 
nri0118 interests l(l!l to the abllolldonment for the time· 'being of any 
united scheme of restriction among produceri. 

A furt\er rapid fall in the price of spelter to :1!9"18-$ m June, 
1~31 le4 tp 11 fllllOnoililltiOll among producem and the formation in 
July of an International 2:incFOattel, which immectiately imposed 
a tli }ler ~~. re!!trioticm .on outptm. This· restriction was inoreued 
to liO per oent. in Deqember . and :world' production was brought down 
til J.Q13,00!) t.c!ml (lJllriQ, 511456 tons) while~> the. price towards the ellll 
of the year had recovered to £l4"7-6; the average being .£12-9. In 
.A,llfllll'li, J9~, ~ wNJ1iJrther inonased to 56 per cent, and the 
wo:ld'a ~ual production was b:rought.•down to 788,000 tons (Burma 
44.~ toll'!) wi.~ a ~\161lt 1o-mg of stocka and a .ilmall. ~· 
in average prloe to £13-14. · · · 

In Jan~, 1938 there•. was a brellk up of the 0atte1, but an 
imJJI8dlate _.bae!E in pl'iee ·led· to ita· 18-funnation forthwith and the 
year aaw a further dacreaae in nooks and rise in average price to 
£llhl6 dBBJl~ ~ :rise in world'' procl'llOtiC!Il to 996,000• •ton& In 
the same year Burma. ~corded a big risj!, in ·output to 61,432 tons, 
\\\1! ~rul b~ tmt~ll.li l!Nill!<rtiiQ!l Yl!~ r.~ tlW\ ·W$8 !l~ to 
the inorease in the llino oontant. of . the OM mined alld' the larger 
tllnnaf!e milled. On 19th December, 1932; j;he Indian Legislative 
Assembly pliS86d an agreeJI1ellt ~ ~ tit tlu!· Ottawa agree
ment, baaed C!ll the priitQiple that the flrstr plaoii fu iii,arll;et conauml?
til)~ ill In<lla for gal~ sheets (India. ia the Iargeat market for 
~ sheets) is reeervecl for ·the ;J:ndian output c( ah~ The 
aeoond 'll~e ~ ree~ for British shlll!ts produoecl· from· Indian 
intermediate materiale. Only COIIB1lDiption not •cover.:cl by these 
• .oau bl! su:p~~l\ed by the United Kingdom ~gardl• of the inter
mediate .l;llaterlala used, nus ~t ~ effeotfrom lst January, 
1933. As ~· ~ ~oratiOI): a,m the omr producers. of llino 
QOJ!,OeDtrlltes. 1,11 ~ this 8oj/pears to (5ive thelll .. !<\. :monol?olf 
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·of the zinc outpu~ deatinecl for the production ,of galvaDized sheet 
for the Indian market and no doubt accounts fot. the big inoreas' 
.in the or!) milled during 1933, 

The value of the market in India for wholly or partly :finiahei 
:zin.c articles m&y lie jildged from the following ligures showing tlu 1m...- · imports of zinc inw India. The average imporll 

• for the poet-war period 1924-1928 were 8,24l 
wns valued at Ba. S9,45,2M, for the period 1929 w 1932 the) 
were 11,«2 tone Vlllned at :Ra. 32,157,280, whilst. for the 18Im 
1933 and 193~, during which the psssing of the agreement referze<l 
w above was in operation, they were 16,063 tons valued a1 
Rs. 37,49,873' These figures do not include zinc imported in th< 
•form lif its cOm.pouilde, zinc whites m: in alloys II11Dh as braae ullde1 
which ,headings imports muet be quite considerable. 

Zii'i:o.iJ. 

[ L. t. hmroa.] 

.. Ziraou,. orthosilicate of zircoDium, ia a CliiD!!IIOU &OOBSBory mineral 
'iD- many granites and gneisses, and as euoh it ia often :found &eCOlll• 

pa.nying gravele and ea.nd& derived from II11Dh :rooka. It ia a con· 
·~t .oonstituent. of the baach ea.nde of Travan~. Fine oryatal• 
&r$1 w .be ob~ued from some of the pegmetites of the Travanco:n 
Sate,. Zircon ia ~ in the nephe!in~ .near Kangayam 
Coimbawre district ; in pegmatites at Kadavur, Triohinopoly dis 
'triot, and .J18il.r Domobanoh, Hazaribagh district ; and in the Seitw 
graphite ~. Ramnad, Madras Preeidenoy. Large clusters oJ 

"orysts!e of • .dark brown colour have been obtained from ,Abreki 
Pabar, Gaya district, Bihar and Orissa. A hydrated form :resemb
ling oyrtolite containing a small percentage of uranium ia aseooiated 
~th 88lll&lllkite in the Nellore district, Madras. . 

'Zircon '·ia recovered from the Trayancou beach sande by the 
'Travai)COre Minerals Company, Limited, Messrs. Hopkin and Wil· 
;1ia11111; Ltd,, and P. X. Pereira & Sons, and ia exported w the United 
,Kingdom, · Germany, United Sates of .America and Austria (sinCE 
1933), The o.utput duriug the present quinquenuial period hao 
·averaged 827 tons valued at £6,190 ~t 759 wns valued a1 
~4,542 irl the period 1924-1928, (sea Table 116). 
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~e sands, now chiefly worked for ,DmenH:e, contain about six 
per . cent; at .·moon. which, togeths witlr mtilei is separated by 
graVity .conceutre.tora &lld magnetiC' •parato:rl'·•at 'tlre·'!COJIIpany'a 
'irorb at Mane.valakuriohi (8" 8' ; 'f1l' 18')! ".zircon ·u.· 'll8ed for the 
:preparation of zirconium ··oxide, .a bigbiy cret'ractoty ·1D&terisl · liUitable 
tor· oruoiblea and high temperature cemenUil Th& ':mineral is aleo 
ued :fot, the prepa:ration of metallic zirconium. · · • 



IV.~ OP ~OVP U. 

Alum and Aluminous Sulphates. 

[~a. Fox.J 
H the name arum is iestdoted to those double aalfB oonta.iDmg 

alu:a:dDa, 88 the aesquioxide, with the lllliphatea of potassium, or 
sodium, or ammonium, and twenty-four mole
cules of water of cryat&llisation, then it can 

.1!6 definitely atatea that no 'l't'crQble depcaifB of natural alum have 
'80 far been discovered in India. Of the other mineral aubatanoea, 
which can be grouped under the generia name of alum, there is no 
information to show that anch i:Daterial ooo11r11 in Indie in quantities 
which would jUBtify exploitation. The potash alum, kalinite 
[.AJ.01 (801 ), X.SO,, 24HsO] has been found in small quantitea 
in soma places. The mineral alunite [3Al101 (808), X.SO,, 6Ha0] 
has been. noted in aaaooistion with lllliphur in . the SanDi . mines of 
Baluchistan. The natural anbatances alunogen [Al101 (S01), IBH.O] 
and aluminite [Al10 8 (S01), 9Ha0], aie not alums, but are largely 
used in some countries for the prepamtion of alum; however, so 
·far 88 is known these minerals iu:e not available from extensive 
. deposifB for domestic purposes in India. 

Praotioally all the alum which was produced in India was made 
by the sepamtion of lllliphate of alumina from decomposed pyritous 

shales, with the addition of nitre or wood
ashes, to provide the hydrated double sul

phate& of alumina and potash, or of alumina and soda. .At one 
time this was a reletively important local industry in certain parts 
of India, but the illi.portetion of cheap alum and the easy distribu
timi of this ariicle from the "railways has rea.olted in .the. practical 
extinction of 1ib.e Dative industry in meet localities. .Among the 
more important pleoea where alum used to be manufootured may 
be mentioned :-Pholwaria in the Sha.haba.d distinct of Bihar ; Mhurr 
in Kachh (Cutch) and. Maid Nai in Bind in the Bombey Presidenay ; 
Khetri and Singbana in Jaipur State in Rajput&na ; and Kalebagh 
and Kotki in the Mianwali district of the Punjab. In the Salt 
Range near Kalebagh, alum shales aie found at two distinct hori
zons in the Eocene (Nummulitio) series, and. again in the middle part 

..... clpre. 



of the Jurasaio aerie&. Only .one ·.of these beds, -.ntuated at 
or near the base. of the Eocene, is .;utlioiently rich in Blllphur. content 
to be UBed foJ; e.lum making. ~4!· thiokness varies from.l to 10 
feet at Kalabagh, to 25 to 40 feet ,at. the Chichali pass :a.~. ·Kotki, 
a distance of 9. 'miles. About 111 .!Dile, be~ the Ia~ locality 
the bed appears to die• o~ The pyrites is disseminated throllgh 
the ahalea in milll08CClpic pariiolell; . ami; the proportion of Blllphur 
~"' greatly, froJa -~· tp, nea.dy: \3 l4!t. cent.._ W:ork&ble, alJir,le, 
lr:D.own as rol. .. oonta.bjs Q aVI)r&g4! ~ 9·5, p!it cent. ~ Blll,Ph~, and 
is distribu~ b!; patel!.es through. the. 'bed. Mining is eonduoted 
on no, systelllati¢ plan, but the mbl~a). is extracted. b;p~ •iiDIIW• . of 
lllllmW, l;QrtuOUB passages, rend~!J:eQ. l!!lbe&rably ho~ by .re&BOD of 
the decompositiol! of the J?ytites, ·~··· lfithout any proviai.ou; either 
for ventilation Qr dr~ge.- · · · ·'' 

.A. ~ accoun~ of th!! inethoas t'iu.t 'Wem in use at Ke.lallagh was 
gi.ven b.y the .te Mr, .. N. 1). ,Dam. [Reo, GeoJ. 8'11n1. Iflil., XXXWI, 
1?· 32, (1909);, eJso 4I,r, PJ?.• 2!16-2821. {1?111)]. It ill in~ ~
compare the ~- description with that given for Europe&Jl practice,. 
ill Thorpe's Diati,onary of Applied Chemistry, Vol. I, p: 176, (i,921)~ 
Daru :eointed: out that the use of l!D!.e in the lixivisting' tanks _:fesults 
in a very eonaiderabllo loss of eJum, and that this would be aVoided 
by lining the111 with gypsum, whick is .. found in abundance ail Ke.la
bagb. itself. -~ product of the a'h9va manipulations is iDainly 
aoda-ill.um which is used at Dellii.. ]ilisear, Sirs!&, and other qentres ·of 
the tanning and dyeing industrieli. .. ' .· · - . . · 

Pyritous shale. auitebl!' ~-- the pu~~~utBcture of alum .hliii )lean 
noted. in 88SQCiation witli ·the ClO&fl ~· Of Makum, Lakhimpur 

TABLl!l. 117,,. Imp~ of 4luminm4 S!i/lpliGteB and_ .A.lfm! ~ .t/ie 
years 1929 !!Jl938. 

1929 
1980 
1931 
1932 
1983 

I h ' ·Alum. ~ • 

··~· """"' ' - -- - .. 
Owto. ,... .... . 

. n...ft ...... 
~-~"'' 

,! CJw1B. 
49,557 . "Q,a8,azs· 
27,146' ; '!,1}6,860' ,, 
27,~· ,1,88,619 

72,343 
66,223 
50,39ll-

21,710 1,11,0BJI 
17,004 88,,, 36,066 

23,7D'' 

. ........... . ... 
l,9r,i86 
fB;U,688 
1,VA,866 
1,11'1,661 

80,860· 
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The OODIIIIIliCial .ptod.ucts. lmowu. 88 • allllllino-feuio' and ',alfe. 
rite ', which are .prepared by 4igesting crude bauxite with sulphuric 
acid, .. are uaed in. tha pzeparation of all but tha finest papers, in tha 
precipitation of sewage azul refuse liquids, and .in. the .ciarifioation 
and decolorisatiOii of water suppliee. The 11ure .aluminium ;aul• 
phate ia only made from pure alumina, and thiiiiiiUiatance· ja obtaineA 
directly from. bawrite by the Bayer proceaa1 

Amber. 

[A. M. RBaolr.] • 
The production C!f Burmese limber during. the live years 11129 

to 193S. ia shown in Table 118.. The average aimual .production 
l'radaclloiL· was ·6-8 cwts. valued ail :Jls. . 30]; ·per. cwt , 

· . · compared with 49·0 cwts, valued at Rs. 348 
per on during the· live yeatS 1924 to 1!128, The right to .collect 
a 5 per cent. . all wlorem royalty on limber in the MyitkyiDa and 
Upper Chindwin cliatricte ia farmed out with the Jadeite royalties · 
. (•• page. 166}. . . . 

i'ABLli ll8.--~ 11/ ..tmber V. ·fA., Jlgitiyin4 dMriJI, Uf'li61' 
BUf'flla. .. . . __.. Qur.nt.Dy. .,."""' 

-· ··-.. 
a.... . Jla.e • 

1919 ; ' • . • . 1H l,ll8fJ • -414{•) 
lllaO . • . . . ' 11-1 7110 114(6) 
1931 . . . . . . 
19111 . . . • •· • 11-6 iHo 14i<•> 
11111! •. • . . . . 0.7 1,600 118(c) 

-·~ . 

A-• . 11-8 .,060 11& 
-

(o) £1-111, 1W. (6) £1.-Ba>18•G• (c) £1-111, 18·8. 

The Burmese diggings for amber are situAted in the HukoDg 
Valley in tha N~W' hills bet.n!en :Mainghkwan and Lalallllg 

UCcarnare. villages. in a~ut ~titude 211" 20' and longitude 
96" SO'. The. subetance iS found in pita from 

_ 20 to 40 feet deep, in blue olay Fbably of Miocene age ; theee 



pita are •il:ug .iJi. ·a llaphaard ;way ed m:e occasionally joined up 
by undmgnnmd ClOIIIUlOlioDB. Fragments ·of amber llave been simi
larly found in •assooi&tion with beds of this age in other pa.rta of 
Burma, for ·~pie •at Mantha m the Bhwebo distriot, aDd are said 
to have been met·with on the ·m!fi.eld of Yen.angyat in the Pakokku 
diatriot. ·Where de.6nitely known it ;is 11111181ly aaaooiated with 
liguite or coaL Most of the materlal Ia illought from the Hukoug 
valley in Uppal! Bm:m& to Mandalay, where beads for zosaries, 
.tlllllGvng8 (ear-oyli:ndera); aDd other • ~. for pemona1 (Ytl!ament 

m:e made from the traDspalent nrietiea. 

.. 

The amber of Burma diftera in ObemicaJ aDd phyaical ob&nwters 
from previously lmow:o. varieties aDd COIISeClUently the name bunnits 

has been saggested:' for .it 88 • speoilio aia,;;::,.waud phJ'ilcal tinctioD.J. •The well-known amber of eaatem 
. Prussia coutaina .from · 2t to •6 per cent. of 

succiDic $cid aDd ia known to the ~ogiat aa 811CCinits. The 
Burmese amber ia ·lwder aDd 'd-, ·and .. it ia doubtful whether it 
oonteiml any ilucciDio ,.acid, ·thougit the producta of ita dry dis
tillation iuclude formio acid and pyrogallol ; ita •ultimate obemicaJ 
composition has •been det.ermined to •be 88 follows :'-

:r.-
Crorbaa . • • .. .;'. ' .• . • 80-011 

~ • • • . . • • .. . ll•IIO 

~ • • . •: .. -~· • • &48 

Balphv . • • • ., .. CHII 

lGO-OO 

The ·specilic gm'vitf of ~ variea between lo030 aDd lo096. 
It ia distinguished •from mAny other amber-like resiDs by ita superior 
hardness BDd greater . 'touglmess1 which render it fit for carving 
and tuming. It varie!l in colour from pale :Jllllow to dull blown, 
iDid poaaessea a peculiK .fiuoresoence;. like that which cliatiDgoiahee 
the Sicilian variety, rimetite., 

Apart from .the OCC111T81l08 Of. a large percentage of discoloured 
opaque pieoes, many •of the .large fragments obtained m:e damaged 
by :aracka lilled with calcite ; · otherwiae there appears to be a large 
qUBDtity .qf .material which might be put on the market with pro&. 

•:Q. Jleba,.lloc. CHoL S.W..•l .... :a:xv, p. 180, (l88t). - UVJ, p. 81. (18111). 
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• Arseak.· 
[A. ]II;. B:liiBoN ,J 

:rile chief indigenous source of' a.r&enia•. Ia,_ the orpiment mines 
of. ~- where the mineml. . il ezplaitecl. bJ the· lllehtu· of tha1i 

· · oolllltry. }&, G. :a ·-!11ipper,· w]iDt toarried eut 
a 8llliVeY of the· Sta.te,, zepODts tllat> the. ·

me.o,t,. ia in moat oases accompani'~ bJ!i rea.Jgu, IIIli lluorsp~,. and. 
the millca, judging !nom the l!ize• lili!i mctcnt .q£, the work:inp, ue 
of oonsiderable ~· :rile am' principal.· -··· 'With their height& 
a~ aea-IBvel are =-"(i) lfugaeh.t, W 41~000. .feet) < (;') >Aiigot 
(J.S,OOO feet) ; (Ri) :rmmJm. (ll,OO(I; feetl; (W~ Wizmiob ,@.6,000. 
feet) ; (v) Moghono Zolll (Ui,!)OO feet);, Staell; (14,000 feet). ·The 
last four dep.osita are· on. the' 11&1118 line. o£ strike, :rile . amemc 
Oll8 OlllllllS close to . a bancL of basiC .. introsive roolt in calcareous , shales 
aaaociated with marble. The.. output of the mines fell oft during 
the euliem years of the centar.y · . ...U. - .lea!! tJum. }.0 fmlll iD.. 1905-
06. No. :reto:ma are. availabiB flm ~ yea.:s, although the incluafq 
is atilJ, carried on. . Thll! .diffi.oultie!!.· in· 'WOrking. the present, -mines 
include the iuaccessibility of the area,., .theeinnlemenay of th8! l\'9IV 

ther, the unscieuj;ifi.Q .lay-out of theDnines anc1 the lack of adequate 
ventilation.. Mr. Tipper canaide.rs. that 'there. m good proapllllta 
of diaccweDng t'resli.. Ulltcl1lchea depciai.te in QhitraL ' . . ' ' ' 

A eeam. of araenopy:rite; On8 foo.t. thick, of which abolill ~tliirds 
oonsiat of ore, ia· :teoorded from. the nortli.ern. flanl[ ·of Samth£ 

H•-·•·· d .Bih . . Hill near D~eeling: lt. 'liDiall outcrop of the ........y,tun or. . ·-·• ,, ·1m·· . . . B ·" same mm.,...., II' · ow:n. ·to· ·occur· neal" • · ar ..... 
in the Bhntna valley, Kashmir •.. The OOlbllfl!eD.CII of orpimmit .. ~ 
Munsiari in K11DU10D. h!ls long beeii. 1mown;1 BJD&!l quantities ·'llf thia: 
minerali anru of realgar,. 1b Oth~ IUlphidei. beintt. sold, m.. the .\lazars 
of no11t)lem India; but. it Willi not:• .till 1906,. '\'l'lleil Drs. G.:, cl!lc l'; 
Cotter and J. OoggiQ. BrolVll found; soa~ .fragments ,of; .:)loth 
~qls, lying on the mora.iD.e xuaterial of th&. Shankalp& glaaier, 
that any preoise loealiv was .aaoerteineck . Th,e ore:, W&a' ,u$ found 
ill sW, but bad probably 'QODI.o.· frolll, the. bill-mea innnea;ately 
ahov,e.1 ~ lUiil.p& of leucapyrite, and· a.menic1e of ;ro~, , Jur.ve 
bean.. fpund, in· th~ pegmatites of the Jpiaa-minin.g .1ield. near G&wan 
m the. lla?,aribagh diatriot, 8 anc1 other areenides; have- )een. 'found 

a A. W. Lariar, Boo. t1eo1. Brm1. I ..... :ii p.l!&, (1880); . ' • o... cil., XXXVI. ... 1!9, (1008). ' • ''• ' 
·~JL~ JC-.-.-.w., "BnV.p.·llll(leo!); 
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· IISIIOQiated, with ~us lodes iD vmoua :PJal:ea, but no altempt 
•'.has been made to. NCOVBr at'Bellic iiom these occnmenoee. 

.Deta.ils with regard to the pMduotion and use of lnd.i&n arsenio 
:.,r& ,DOt; available, but there haa beell a OODBiderable izade· iD both 
. ;o~ ... ILlm ... the Indian and foreign. commodity, preawn&bly 

.,..po."' 111 
' PD•u• iD the fomn of white mania Owing to the 

clisContinUIIIlCii of the old ayaflem of registration of trade by hmd 
and the introduction of a new ayatem of registratioD, :from the 1st 
;A~ 1925; of selected: commndi.tiea· only aud at certain selected 
·railwax stations adjacent to. important hmdr iiontier routes, figures 
for .·theo jmp0%ta of arsenio-mcJnding ·orpimmtr--aze ·no: .loDger 
available, 

"'lilrpiment, the yellow sulphide· of araenio; is largely imported 
iDtio' Blll!lll& from .western China for 1118 J1U1iD1r u. ·a pigme!n, 

.. .· . . The mineral il. used, as a pigmanll in the 
lli!JI!esel!lJ!lm~n~ DllUllJfaoture of Ind.i&n qrnam"JJtaldao-wares and 

· the, Bm:mese lacquer-work ; in the latter the favourite greena .• of the 
~agan workers liTe produced by mixtures of indigo and QllPiment, 
·~. the. 8CHlalled· gold.lacquer of Prome by powdered· orpimenli and 
gum. Qrpimen1ds used also for the designs on the Mridi. wax, 
clothe. . 

Asbestos. · 

(A. L. CoULSON.] 

The bistOry oi the production of aabeetoa in India does not 
lead. one to. antiQipal:!l a. bdght f!lt.ur.e ftlt thA. ll!inerlll, tl!ough, ae 
will: be. seen;, there seema ~pie scope for an, iniligenoue .aebeetcill 
.products manufacturing indUBtry. i'he· total- amount of aebestos 
1!11• far extracted in India _is only 4,438 tons valued at Rs. 2,38,568; 
the, .pea.~r, production in any one ~ being 1,818. tons, in 1920,1 
'llbe .first produ(ltion wae in 1906, when 21 tone were extracted :from 
veins. in. .IMltinolitHohist in the Hassan diataiot of• lllyaore, whiah 
'bae produced •altogether 3,468 tons valued. at . Rs. 1,38;114>, the 

· largest ~ount #om any single district in India and gained ohlefly 
'!luring the ~· 1917 to 1923, Nexj; in. imporl;amlll, CODI88 Serai. 
kela .State in Bihar and Orissa, which at in~als iiom •1921 to 
1982 produced 502 tons of brittle ~bi:boJt 8l!beetoa valued at 
~ 6.~.~l!l.. . 

''~A. L. Oou\!o!lo ....... QooJ. S...l""'-..I,lDY· ..... ~.j~J. 
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Perhaps tha m~ important deposits in Indi& from tha point 
of view of quality ate· those in tha Polivaudl& taluk >Df tha Caddapah 
district of Madras, from which 200 tons of ·excellent ohrysotile 
asbeatoa, valued at Ra, 27,9114, ware axtraoted in the yeara 1924 to 
1930. The asbeatos occms at the juiultion of 1l bed of V aim.palli lime
stone ·with an intrusive dolerite sill beneath it and. the asbestos · 
horizon has been traoed from BJ'!Lbmanapall& · (14"· 26' : 78" 12') 
to Lopatenutula1 a distance of some 9f miles N •. R W;1 The mines 
of the :Mya<m~ Aabastoe Mines, Ltd., at B:rabmanpall& were ·dis
manti&\ in 1930; as the company was. 111111ble to market the product 
economioall.y in view of tha c=ent world. pr;ices ·and, supplies of 
asbeatoe. 

Asbestos has also been produced from the Bangalore district 
of :Mya<m~ {1'74 tons in 1920 and 1921), Tumkhera KhlU'd in the 
Bhandara district of the Cent:al Provinces (total (If·. 84 tons at 
intervals from, 1908 to 1924) and. Ajmer-Merwara ·in B.ajputaDa 
(12 tons in. 1927 and 1931). An. important deposit ·of. amphibole 
asbestos, so far undeveloped, ooours at Dev Mori. in Idar State, 
Bombay.• Detsila of those and other CICOlll'I8D.Oe8· m India apan 
from those in the Ceded Distriots of Madras will bedound on pages 
198 to 218 of Memoirs, Volume LXIV,. Pm 2; •(1934) • 

. The quantity and value of asbestos . produced m.· 'India during 
the yesrs 1929 to 1988 are gi'l[en in Table 119 helaw, ,~are being 
:ilO. :noorded produotion in 1938 :-

:i!ABLB 119 • .,-~ of .Asbeslol ·"' lflllifl Gvnng.· .ti. 1/(JMB 19B9 
to 1933 • .... 1118 1111 1811 .· 111111 

' 

~- v- ~-· v- QuaD. r- QIWl• v.- \baD• v.,... .... .. .... ...... IJ' • - ·--~ - -~ 
. 
~ 1---

BCI.mr rsnl'Orl1111. 
!1!-. Jll, - .Ill. - J!l, - .Rt. ·~ Jll, -- . .... ID~ .. .. .. .. - ·~ 

-.. . . .,..,.., •• CllddApah cllatrtot· • .,~,. 88•1 11110 ' .. .. .. .. .. .. 
~:=.. •• ,1104 ' ..... '" .. .. .. .. . . .. ..-. ' .. 
~ 11'0 AJ ..... .. .. .. .. 10 .. .. .. .. 

!MAL . 818'4 ll,l .. ... l,l .. ... 1'0 .... ,..,. 
"" "" 1 . 
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In 1988, after a lapse in such importa for some seven years, 
19 owta, of raw asbestos were imported into India, an amount DOG 

large enough to warrant the reopening of the diamantled minas. 
·During the years .1929 to 1933, however, the average annual amount 
of manufactured. asbestos (packing, sheets and platss of asbestos 
cement, etc;) imported into India was valued at Rl. 21,80,880. 
There seema no ~ why India should .not attempt to oaptun 
this large trade by the creation of an indigenous asbestos pmduots 
JIIIUlllfaotuDJ industry. 

Barytes. 

[A. L. ClovLBolr.] 

On account of its high speoifio gravity, ground barytsa (barite 
or heavy spar); the liulphate of barium, is used in India and B111'111a 
for weighting the mud,ftuid in rotery drilling, a use which has 
increased greatly during the ,past quinquenuium ; it. is al.ao used 
as an inert Iiller in paper, cloth, linoleum, etc., and as a whits pig
ment and an inert extender in paint manufacture, the last nse 
formerly 0onsuming the largeet amounts of barytsa used in India, 

The greater pan of the world'e output of barytss, however, 
.ia ooll8Um8d in the manufacture of lithopone, which ia known by 
numerous other trade names but cionsists approximately of 70 per 
cent. barium lllllphate and impurities such as lime, ferrio ozide 
and barium carbonate, and 30 per cent. .of zinc liulphide and zinc 
ozide. The amount of zino oxide, however,. is 111118.!1, va:eyiDg 11om 
about 1 to 8 per cent. To-manufacture a ton of OOIIIDl8lOial litbopcme, 
98 to 99 per cent. of .which wiU pass through a 800-meah -, 
over ll tons of barytsa are :required or a total of about :four tons of 
all raw materials, iDoluding zino, ·barytes, BUiphurio acid and ooaJ. 
Lithopone ia used eztel:lsively in the manufacture of paints and 
of high.grade rubber goods such as motor tyres, eto. 

Other• uses for barytsa are as a furnace-lining and in the manu· 
faoture of barium chemicals,1 

Details . of the production and coneumption (production + im· 
porte) of barytsa in India are given in Tables 120 and 121. 
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l!iooe 1918, when the produotion of- barytea in: httia·· oommenaed, 
the ·impOrt& o1 thet mineral ha~ uvar e:toeedei 1lhe ~-- produo
tion.. Germany, the wozld's largest prod~ ill th~J ohief -11011r08 of 
'bsrytes imported iJito India, _ . 
- Prior to 19U, the Kllrllool district or Msdrali supplied most of 

the Indian produotion of bsrytes. ~ the yesrs--19U ta 1929, 
~we State held pride of- plaoe ; but from 1-930 to 19331 the market 
wss xeesptmei by the MsdZBB pmduob, partly due_ to- au- in:cress
iDg output from the Cuddspsh distriofJ from 1931- ·onwa!ds.~ The 
maximum '}I!OdllCti<ill in India of 6,797 tons· in: 1980· wu due 
latgely to ·buytea; mrlldfAII during prospeotmg operamona in the 

iBaJep:lcolmuot, oleo-, beDulol>hfahoo...., tbe,W•moath.,... but .., -MOll• 
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Kumool district, 4,285 tons out of tha total Madras produotion 
of 5,638 tons being ao obtained from 'Non-Aot' D)inea, • 

A. II1IID.inary has reoently been given of all known ooourrenoea 
of barytes in Intlia,1 Aooordingly it is neoesaary to ~e refereDOe 
here only to the most. important. 

MaMa~. The barytes ooours in replacement and fissure veins 
in limestones, doleritea and basalts, the limestones . belonging to 
the Vaimpalli stage of the Papaglmi series of the Cuddapah syetem 
and the aaaooiated igneoliB aills beiDg intruded in late or pouibly post
Cheyair or N'allamalai times. 

AIIOIItaplw iliatrilll. Chief depoeita are afi . Nerijamnpalle (U" 
'32' :·'18" 1') and Mntaaukota (14," 61 ' : '1'1" 62'}. in. the Tadpatri 
taWi. !rile former is believed to be lellpODllible lor the reootded 
production from the distir.iot and it ·is estimated ·that '15,000 tons 
of ·barytee ooottr at the latter locality. Both depoaite are in 
Vaimpalli limestonea. 

OuildtspaA iliamct. Perhaps the moat important single deposit· 
of barytes in Intlia ooours as a vein in basalt at Kottepalle (14" 
22' : '78° 21') in the Pulivendla talu~, the available quantity being 
.probably .very JargeB, Numerous other veins .ooour ·near this 
village, mostly in trap bnt sometimes in· limestone, 

Kumoo.l ilialriot. The cbief deposita· are at Balapalapalle (15" 
27' : 78" 6'), west of Betamcherla, and at l;[118Beinpuram (111" 14' : 
77" 49'), Ramapuram (15" i 7' : 77" 62'), V alasala (15" 28' : 77" 
68'), Raldmanpuram. (111° 24' : 78" S') and Gsttimanikonda (111" 82' : 
7tr' 11') all these looalities being m. the Dhone talui and all tbe 
depoeita in Vaimpalli limestone&. Another important. deposit is 
at Jauapalaoberuvu. (lli" 28' ~ 79" 9') in the Gumbum talui, the 
OOlllltry-rook not being daftnitely known. 
~ Alwar State.. The barytes oooura in veina in the 

Alwar quarmtes of the Daihi. ByBtem; filling fissures in the leea 
OO!npacm and mor& easily weathared varieties ; it is not an: original 
!lonetitaent of the quartzites. The obief depoeita are at Sainpuri 
(27" 43' 1 76" 88'), Bhakhera (27" 32' :76• 86'} Dear Alwar, and 
Rampur (27° 9' : 76" 37').• 

Bihar tmd OriBSG. The neaTest depoeite to Caiontte are 
those at Chas Road (28" 25' : 86" 12') in tbe Manbhum 

'lbNl., pp. 8MOl. 
•Ibid., p. 19. 
• J!, X. BcJr; Beo. ~ Bvro,J'ft4., LIV, pp•ll38-239, (1823). 



diStriflt1 md at :KhatangtoiB1 (22~ a)''"i: 111!0 •l'f in <hngpur State 
and .Kolpotka (22" 22' : so• ~.)· . m· . thti . '•Singhblium district • ; 
0alcutta, however, continues tQ ob~ itil• .sb.pplieli• from•.•the larger 
deposits of Madras and Alwar' · 

. ' : ~ 

· Bauxite; ·. 
- -- ' I '/ r Cn:a. s. :Voz,, J. . 

The occurrence of llighly ll1uminous ·laieritea in lDdia ;was first 
DOW about liO years ago by :Jr. R. Jfallet'., .'lnlt the .term lbamdte: • 
wu applied to this IDdian :materialt so, years later by Sir :rhomaa· 
HoDand1 whD showed that workalila · qlllll1tities ezisted· in. ·this 
C01intry of a quality tmitable 'b tha eztraoticm ·ol.alumiDimn. Dr. 
L. L. l!'arDIO!' bas aiDOe defined whaiR •:.laterit&' u and DrrO. '$. J!'ox 
bas c1iBoussed the c1itllmmces betwesn l'l:eDoh bauzits. and> Indian 
lateme in his book published three ye&rl· ago • ., •. •• result of 
-sir Thomas Holland's writings, .eilorts tQ<' work IDdian .. ~ were 
made and sinoe 1910 there has .been a .small but variable. production 
of this aubstanoe from some .of the· ~· favourably lQOated Indian 

' oooarrences. 
The output during the period 1929,~S:.·. u ~~': ·~ the; acoom-

Prodacllon. pa.aying teble.. · ~ ' · 
>·,. 

TAliLII 122.-~ of Baw:ite ·durttrf· lis f'M-'' .:1929 to·. 1933 • 
. · . .-

y- ~; I .r• 
., ..... 

.. ·. -
ToM. 1li. ... . .l • 1918 9,046 'lUst .;f,3119(11) 

1930 !1,51' 11(),1111 1,400(6) 
1831 4,11111 8,SU.' ; 883(6) 
19118 4,48'1 ,, . .. .868(o) 
INa ~ 1,000 I;OIHJ'' ll28(c) 

A .... _ 
Ul8 ....... ., . 

; a,88'1 
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: ... At the present time, the world's production of bauxite, roughly 
. 1,500,000 tons, ia need in the following approximate proportiopa in 
aeveml ind118tries :-

l!'Or •ltimiliium after conversion to alumina. 
:Fortbo-man-ofohomjoo!s • 
In the production af abruivee • • • • ,. • 
:For the preparetioa of relmctoriee, tar 'bt"'''"" .....,l, for tho 

70 
16 
8 

parillc&~ of ker.oao, and for other 1111._ ucludmt! 
building atone • , • 7 

·lrhe world's production of bauxite increased from about one 
million:. tons in 1924 to almoit double that figure in 1928. The 
two million· .ton figure was touched in 1929; but then followed an 
&Jmost steedy fall until, in 1933, the production was less than a 
million• .tons. The worst year in this quinquennial period was 
-1932;,. JO. that. ther!l ia promiall of improved trad!l for th!! immediate 
futur.e, Among thll great producars-Franoe, the United States 
of· America, Hung&ry and British and Dutch GuiaDs-thll first 
jl.nd the lllst have sufiered least (a fall of l!li per cent;) during thls 
depression; but Hnng&ry and British Guiana (falls of 75 Jlllr 01mt. in 
output) have faced 8 difficult time. The Indian production for 

. 'tl933- is lower than it has hllen since 1919. 
The two m8in olllsses of ore are (l) the Mediterranean (tma 

' f!O&aa) type and (2) the IndiaJL (lateritio) type. Under the former 

CluslBcaUon. 
clliBS are included the bauxites of Spain, France, 
Italy, Yugo-Slavia and R1IJilloJli&-typea which 

seldom contain more than 14 per cent. of combined water and 
indicate a certain degree of dehydration. The llltter olliBB inoludee 
most of the bauxites of America, Alrioa, India and Australia ; 
these deposits appear to be of a geologically younger type and 
contain from 22 to SO per cent. of combined water with a some
what lower alum1na content (54 Jlllr Cj!JI.t.) than the Mediterranean 
type. 

l!'or commercial purpoeea it is convenient f.o olassify banil~ 
into the following varieties :-

(q) NOI'f1ltll ~. l!'air quality with lili to 60 per cent. 
alumina, and high-grade ore with over 60 per cen1... 
alumina. Total impurities not to exceed 20 per cent. 
ucluding. the combined water content The chief im· 
purities, ferric · oxide, silica and titania, each not to 
lll<C6ed IS Jlllf · 0t1nt. 

2.& 
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(b) WAite or siliceouB bauzite. To have upwama -of l$ll ·P'l" eent. 
alumina and noli more than 20 per cent. impurities 
excluding the combined water. Silica from. over ·~ to 
abou~ 20 per cent, Ferric .oxide less thal:l 5 per cent. 
Titania: up. to 5 per cent. '!'his class of. ore .iS most 
frequently used for chemical purposes or the llrep&ration 
of .alum and other aluminium ealts.. · 

(;:) fitmlijil'riiiS brJtm'te. The alumina to average 55 per eent. 
and the total impurities excluding combined water not 
to u:cesd. 25. per cent. Titauia above .7 per ~. Silica 
less than 5 per cent. Ferric oxide not to exceed 10 · 
pet cent. These bauxites are l'&le. .except in .India but 

• have a great future before them owing .to .the valuable 
lillture. of the titaniferoua slime which can ·he obtained 
u a by-producf; when the ore is purified. 'by the :Bayer 
process. . 

(d) Bel or f6l'rllgi.Mus ~· Alumina contenfito be upwa:rd 
of 112 per cent. Total impuriti4!8 . not ,to exceed 25 
per, cent. Ferric oxide between 10 .and 211 per .cent, 
Silica to• be less than 5 per cent.. Titauia., ·normally 
-less than 5 per cent. This variety . of bauxite is most 
C~only uaed by aluminium reduction compani.es.1 

Analyses Of• various types of bauite from India .and abroad are 
given in Table 123. · , · 

The Indian; bauxite induatry has never been actively developecl 
in spite of sevetal efforts, justifi.ed. by the large occurrenoes of thiS· 

Prospe--~ material in varioua parts of the Peninsula. 
The trade, so .•far, has depended on .small 

orders, from. ·Oil companies for the purification of kerosene, .a.nd 
smaller demandS by chenrlcal com:J?inlies for the preparation of 
alunrlnous sulphate&, etc. DUring · the past few year~!, small 
quantitiee· of bauxite xefraotor.ies (for :famaoea) have been made in 
fUl BJmost experimental manner by Heasrs, Burn & Co., at Rani• 
ganj, and the question of preparlDg allraaiva products, e.g., grinding
wheels, etc., has been considered, '1'his research must be regarded 
only as a trial with fnsed bauxite and is not yet concluded. An in
vestigation has also been conducted•' into the preparation of calcium 
aluminate cement, which was successful on the •stne.ll quantities 

1 
Jfin.Joura.. VoLO* x *' *• No.4668. ft, Na,. liW'L Dr ullibar..-1~ 

• BJ' C. s. Poor. , ·•··- . . . . • ·-,. 
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(Vor.. 
• 

~ The results hav~ bee!LBQ.fticieutly aatisf'aot.ory for exPerimental 
work on a I!JIUIIl working scale and auzperlmenta,lplant is contemplated. 

-The eftorts to utilise lndiall bami~ .includiDg normallCJW-aili.ea. 
laterite, in the preparatio~i" of ~fr®tories!' abrasives and cement are 
the olltcom!l cf a slowly growing ~--in deiQ&Dd for 8llCh prOd'qCta 
in India. The early h.opes cf exporting raw or partially oalcin.ed 
bauxite have Ullllally been disappointed by .the high cost cf trausport 
to those consumers. wlJ.p. have been attracted by certla.in.· special 
qualities of th41 Indian material~ . ~~ a few oases, bwriness has been 
terminated owing tp laoli< ·of llllfficiel),t• ~- by vendors in quarrying 
the material withouio the precautiQD: ·of -liampli:Qg and making ana
l,-. The aspeet ·of the ti:ade bas, ,Jlowever, now been. fairly 
recognised and the • 110nditions •and , ·:reqllirementa . cf plli!Bibhl 
consumers ·have been, oarefully:.stwued .i&y ~y vendors. 

With regard to the• ohief use of• bamite ali the ore cf aluminium 
it had been thought that; until illpplies cf cryolite were Dadily 
available in India, the que8ticm Q~ !llltablisbing· aluminium. reduction 
worb in ~ exoept ,by .one •.or otheJ:, cf the great prOdJ!.eers of 
aluminium, was not one .·for aeriollll. consideration. .As :has :recently 
beaD. pointed outJ.,, .. cryolite is-- now· available· and t:h& futnre,,. Clllt
look for aluminium is not now governed by control cf essentilil.raw 
materials but ainlply by qompetitio_w between .a .new prOdUcet. and 
au established producer und~. at;. p~ent, depressed trade; con· 
ditioliS,. :Elowever, a company :has lMien formed to deVelop the ~
ploitation of the bauxite of Kolhapur State and.• to erect aluminium 
reduction worb in their vicinity, If• thiso courageoillf iVeD.ture 
succeeds, it will constitute the. ineuguratiem cf .an ~!ldiwi. aluminium 
industry. · · . · · _ · 

No virgin aluminium is prepare(1. 1n bdia; but: &lnmimuin ware 
is _manufactured from imported metal at several placeBinthi$ Colm.try. 

AIIIIQinlam The British Aluminium Co,,_ Ltd., is :represented 
· · ' in Calcutta by the Aluminium M-anufacturing Co., 

Ltd. Table lH shows the imports of aluminium. into 'India ·during 
the decade 19M tp 1933. It is seen that the greatest amount was 
about 8,500 tons in 1929 but that a minimum was ~'ell- iJi, 1932 
when C!nly 1,150 tons were imported. From the depth Of this 
depression,, it seems probable that some other :metal :has eni;ered 
succesafglly into competition with alumini1IIIIl pouibly poppet !!oDd 
brass, !lot. prevailing low prices. . · · · · 

'JCI"' Journ., VoL 0IJaXvi. No. 518i, p. 6~0, (llih ~ lDMj,. 
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R.. J, Anderson .in his great work • The Metallnrgy of AlumiDium 
and AlumiDium . .Alloya (1925)', hu given au edlaustive accinmt of 

thu uluminium zeducti.on methods and applica-
Utcnlulo, tiona ofto-day. For au account of the Indian 

bauxite ooom:renceaaee Mel!iOirs, GeologicalSunJey tif I tUlia, Vol. XLIX, 
(1923). A general reviuw qf the bauxite pccummces of the world 
and au outline of the alumiDium industry :has been given by Dr. 
C. s, Fox m liiB book ' Bauxite aud AlUillinoll!l Laterite ' pubo 
lished in 1932. Finally, N. V. S. Knibba iu: his' Y&luable brochure 
'The Induatrial Uses of .Bauxite (1928) ', h88 discussed the. utilisa
i!ion of bauxite for., alumiDium reduction, oil :refining, .. abrasives and 
refractory purpose& and in the =ufactole .o£ alUillinoll!l ceDl6Ilts. 
:In, the previ<i'wl quinquennial :review, for the perioo 1924-281, these 
aspects· of the utilisation of bauxite were outlined,, but it h88 not been 
CODllidered ;necessary to repeat that information here. · 

Bismuth. 
[A. M. HuoN.] 

The only part of the Indian Empire where bismuth orea have 
been extracted"-&ll<l then only on a very small co~ aca~ie 
the Tena••erjm divieion of -Lower Burma. Native ·l>iemuth and 
the 80lphide; blsmuthinite, occur in the wolfram .and cassiterite
bearing veins of Cll%tain localities in the Tavoy .district, and aJsO 
in the adjoining districts of Mergui and .Amheret. 

Dr. Goggin Brown iltates'l...... 

' the quantity of the biSmuth minerals folllld in the voinaia in itself too lnsig
Dificaaj;. to permit of their profitoble -action on this ac001111t aJone, aDd ·the 
illllignilicant amount of bismuth which has been exportecUrom Burma np to ·t.hlo 
~time haa·beennoovored aa a by-product in the sluiaiDg of eluvial depoeita 
for wolfram and tin-sto- AI tho velna a.re brokon.duwn under tho geJW'M action 
of donudetiou they shed their mota.llio oontouta into the surf&oo IOil. Depoeita 
forme~~ in this illanner ou tho hill sidoo a.re often pwfitoble to work on &OOOIIJl\ 
of their mota.llio oontouti. Tho bismuth mlnorali a.re either hancl-picked out' of 
tho olean oonoontrateo after sluiaing operatioDB; or 1000vered cbemicaJly :&om 
tho tin-ore after magnetic separatiou. Tho cbemioaJ prooeaa ;. DOt O&l'l'ied ont 
in I udilo, but ilo known to ho.ve been performed on oertoin· Tavoyan tin-orea after 
their arrival in tho Unitad KingdOm. For this •-. the toW amount of ·tho 
amaU quantity of bismoth ore produced ia'r8cant yO&D ill Burma io DOt kDdwll; 
and the cmly reoorded figoros a.re 5 cn>ta. of ore,valiled a$ £168, ohippod &Oparatoly 
aa oueh. Tho fut010 output of hiamuth ores from IDdia d•peada entirely on their 
BOJ.IO<&tion aa by-produoto in the wolfram aDd tin-Gle mining iDdullir7· of.-~ 

1 Bu. Gt.l.. Suni.Io<i., LXIV pp. ~ (193o)'. ..~--
1BuU, J~.Itlllwlnu Aa4~, No..&.~, . .28,. si. 28i .. 
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Burma. No deposits have u yet been discovered rich ea.ough to ozploit for their 
bismuth oontents alone ; oil the other hand it is oertaln that .....U amounto of 
bismuth· minerals are Wasted heoauae of the prevalent lgnoranoe of their propertiea 
and value. But even when tblo·io allowed for, it mun be admitted that the quan
titiea probably obtainable fl'om known deposits in the Tavoy and Mergui diatrioto 
are· aompa.ratively insiiJI!'ifia&U. ~ 

TABLB 125~-~ 9/ BiBmut! in- t1le TIWI1f/ tli8lrict, B~m~~~J, in 
'/.929 to 1933. 

·, 
! 

BoraL 
[E. R Gu.J' 

'No undoubted ··OilO'IIrJ!ellCI ;of ·borax iJ known within British 
Indian territory, and th~ lllaterial exported, whicli during the last 
five years 'has averaged annually 1,113 cwf;a., of a value of 
Rs. 20,649 (see Table 126), is practically all obtained from Tibet 
and Ladakh, being imported across the frontier into the Punjab 
and the United Provinces. The quantity from Ladakh is very 
small, the reported total for .the year 1929 being 7 ·3 cwte.; there are 
no production 1igurea for eubsequent years. The word liftcal, by 
which it iJ known in the· bazara, is in common nee on the Punjab 
frontier· in the Himalayan paese&, where can be eeen he!ds of goats 
and ehe6p comiDg do~ in the spring ·from Tibet, each carrying 
two small bags of borax 0; salt to be bartered for Indian and 
.foreign stores. 

TAl!~& 126,-Ezports, of Bor®: by Be<J from I Mia during t1le fleMI 

1929,30 to 1933-34 • 
.. 

y-. Quantity. , ...... Valae 
per awL 

' 

Cwto. Jolotdotaae. B& Do. 
ieH·80· ' 1,816 08 U,81& 19-18 . . ' ' 1930.31 . . . . 1150 43 18,368 19·2i 
1981-32 . ,. 

1,230 08 82,433 18·2i • "!'!' 
·lDH-38· . . . • 749 38 16,229 2&33 
1983.36 . . . • .I , 915 4.7 11,383 U·7B 

.4 .... .,. . ' 1,113 88 10,1149 lllo57 
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In addition to .the bota.x eeD.t by sea to foreign. ·coUJltriea, small 
quantities .cross the frontier into Nepal, Kashmir, Kelat, Afghanis
t811,. Tibet .and China. Of late years, the expoxt tr~ in borax has 
very serioualy declined. Fifty years ago the quantity sent out 
of India amounted to over 16,000 owts. a year; valued at £24,000; 
At thet time the greater p~ of the ·material expoxted went to 
the United Kingdom (14,134 owta. in 1883-84}, but, :with the dis
covery of large deposits of caloiwn borate in .America, the demand 
for borax from India ceased, 811d, under normal ~onditions, the Only 
large customers a:r8 now the Straits Settlementa ai.D4 ChiD&. (Hong• 
kong). . 

·The lllinuel• amount of borax imported into Iiulia across the 
frontier averaged 22,969 cwts. of the value of Rs. ·11,7(),520 for the 
period 1919 to 1923. Owing to the discontinuation. of the old 
ayetem of registration· of trade by l8!1d since 1st April, 1925, figures 
for the illlports of borax by l8!1d are no longe.r available. The 
annual amoun:t illlportsd by sea during the past five . .re- hea 
averaged (!18 .shown in Tablb 127) 20,370 cwte, .ofi the value of 
Bs. ~,21,767 as compared . with 13,947 owts., of the value of· 
Rs, 2,36,248 (luring the period 1924-25 to 1928-29. 

TABLZ 12'l',.·"''rnporla of B<JrtJii; by leG dvriftg tAe 1/eMI 1929-30 to 
1988-34. . .. 

y..,: Qaam&i~y. Ytllue. Voluperowf. 
.. c 

Cwta. .&.. :a.. 
111$$ • .. • • l9,0il :S,l&,iOB ,11'1!0 . • . 
1930-31 . • • • . ·~ 1,69,6{1 U•!ll .. 
1931-$1 ': ; lii,Oa 

•' ' h•u . • • ; 2;89,618 

193ll-33 . • • • • 82.830 8,is,l81 9•91 
: 

1933-a& . • . • • 16,750 I,f0,41/J lo-8l 
- - .. ~ 

A-t . . to,87o ·~81.,'f(lif 
, . 

10•89 
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The borax obtained. m the Puga: valley of Ladakh, Kashmir, is 
deposited from hot springs ·associated with sulphur deposita, which 
probably rept'el!ent ·the final phase of declinmg volcanic action. The 
material collected in Tibet is. obtained from salt lakes, which have 
possibly obtained their borax .in a similar way from hypogene soureea. 
In other patbl of the 'world, as in Califoruia, Argentina, Bolivia, and 
Chile, deposita of calcium borate, eolemanite, are worked for their 
boracic ·acid, besides the bozax of salt lakes and marsh deposits. 
In Italy, .bQrax is !)btained from Volcanic fumaroles. 

Building Materials. 

[A. ·M. 'BJmoN,) 

Ail remarked by Sir ThODlaS Holland,-
'.if .ru. -• of the uae of building materials oould he u:pNBed by aa:r ..,.., 

D.lsed standard, .it wOuld form one of tho best guides to tho industrial development 
of·a oo'untry. !l.'he .-pt made to obtain murll8 of building etoneo, IOIWI metal, 
aud olays used.m.'lndla wail abandoned when It wu shown, in 1899, that the :etuma 
ooald-.pomblyl.'l1Dkia valao muolubo"" ID81tl gu-• 

· In the absence of atstisties, it is cllilienlt to express shortly the 
trade in a material sO ·widespread as common building stone. There 
are, hawewr, a few features which are specially developed in, u not 
peculia;r to, India. In the southern part of the Peninsula, various 
igneous· roc~the charnockite series near Madras, and the gneissose 
gra.ni.tee of North Aroot and 'Mysore-are largely 1lll6d ; in the centre, 
slaw and' limeatones from the Onddapah seriee, and basalt from 
the Deccan trap•flows are quarried. In Central India, the Central 
Provinces and· the United Provincea, the great Vmdhyim system 
provides incOmparable sandetones and limestones, while in Bengal 
and the Central •Provinces the Gondwana sandstones are used on 
ud . near the cioal1i.elds. In the Narbada valley the so-called 
·~· limestone of the Bagh series £011118 an excellent building 
stone'. with a certain claim to inclusion in the ornamental class, 
.Alnong the younger rocb the nummulitic limestones in the nolth
weat and . in· .A.ilsam are largely quarried, while the foraminiferal 
Porbandar stone in Kathiswarl is extensively used in Bombay and 
Karachi. 

• A • :Memoir on the Eoonomlo Geology of Novauagar St&to' by G. ll:. Jlo1t'llrd !dye, 
(1914), doaJa with tho tooDOmiO .... of tD0 miUolito ~ ~ iloJizooh, bUilt 
aoid and bulc, and the latmto of tllil State. 
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The abundant occummce of C01l016tiona;ry carbOD&t. of lime 
in the great alluvial plains; and the extensive development of lateri~ 
on the Peninsula ~ in B'llriiil' are dependent, in their more pro
nounced forms, on conditions• peculiar to ·tropical climates, .and 
these two substances; the IICHlalled kGnkar and laterite, ,am .about 
the most valuabl& &ssetll iii: building material possessed by the 
country. 

The tbree great phyaical diviSion& of India, being the result of 
tbree distinct. · geological histories; ~how general contrasts in the 

.materials available for simple as well as ·oms
mental · building. purpoees. In the. great 

alluvial plaills; builaiDga of importance are usually made of brick, but 
the. llltlTounding tractll furniSh. a supply of stone, which is ste&diiy 
increasing with imprOved .· faCiilitiea for transport. The monotono11B 
line .of brick and lituooO building& fu <lalcutta has been relieved by 
the introduction of· Vindhyan sandstones from M:i:rzapur and :the 
caloareo11B freestones and b~ traps brought from the· western 
coast. But the 1188 pl lta.liail marbles, mainly for 1looringa and, 
in a lllllaJlei:, -y; .the . introduction of polished graniw col1illlns 
and blocks. from Aberdeen and!. Peterhead, have continued,. lil&inly 
because .th&ss ma.t"lii'IB;, which are Ill! better than, and possibly 
on the whole ibferior to0 .• thos&. of Indian origin, are placed .on the 
ml'rket at cheap rates• and .ill a manner suitable to the ,immedis~ 
requiremen~. of the builder lind architect. The distance of .much 
of the Indian marble,. especially the ,higher .grade material, from 
the sea-board,, .precludes cheap transport ,and prevents the .Indian 
sto!l$ from competing .ini' foreign markets with. material .from .~ 
wbere. Wit)l ~ .to tmmriately local deman~ howevel;,. :this 
comparative iDacceasibllity protects· indigenous supplies, and thee& 
are l'ble to unde:rsell .foreign marble,. ·the tri'DSportation of which . 
includes a ¢onsiderable laud: journey. . 

Imporlio 

.During the yeam 1928-2!1 to 1932-$3 the, value of building •and 
engineering materials. imported. from foreign countries into India 
has had an average annual evi!lue of Ba. 1,05,78,6:11, excl11Bi'<:e of 
~ and marble. which. have< a.vera.ged :Ra. 5;33,924.. annually 
durmg the same periQd. The substances included in, the .trade 
statistics under the heading of building· materialS and entered into 
the above total comprise asphalt, lnieka and tiles, cement, chalk a.nd 
lime, clay and earthenware piping. The va.Iues of some -of. these are 
given in the ilection on clays, The quantity (If' cement imported 



annually ·during. these Yeat'tl has averaged 106,219 tons valued at 
Rs. 51,21;844 .and the. annual imports of chalk and lime during the 
same period have averaged 1,555 tons valued at Rs. 60,730. 

As,. Sit. 'Thomas Holland has remarkedL.. • 
'It ilutaturally aUrpdliiDg to find tht.fl. ,, oounny, whloh oweo ito reputation for 

IU'Ohitaatuzal monumentaaa maoh to the faot thet it poosesae8 "" 1UIIimited sopply 

0 
. .. . . . of ornamental building stonoa as to the geD1111 of ita peopla, 

; l'IIIIDieatd buHdlng ia dependaat 011 fo1eip supplies to tho eztaM indioaW 
....... . by theea lmpoR - It ..... luudl7 be ... aaoidellt 
thaffeaoh ilyDaaty whioh ....., elliated iD Ill<lia eiaoe tho wcmdorful lludclhiat topa 
of &nohi and Bharhut.·wore ereoted, haa been merked by tho erection of great 
monumonto in atone,. and there can be little doubt that tho abundaneo of suit..blo 
' .... torial hee been ... imporiallt eonmbutory eauoe iD tho growth of India' a reput
ation for amhitootuH.: 

Btlllideil the architectural remains left by the BuddhislB, there 
are fam®s works in stone by the Hindus of the eighth to tenth 
centuries; :including the great Dravidian temples of southern India, 
mostly built of granites and other crystalliDe :roCks, and the riQhly 
ornamented bW!dings of Orissa and of Chanda built of GondW'&IIa 
sandstones, The Pathans and ;Moghals utilised both the Vindbyan 
·8$1ldstones of Centrlll India and the beds of marble in Rsjputana 
for building thek magnllieent mosques, p&laoes and tombs in the 
cities or northeriJ. India. [t is ollly necessary to mention here 
Akbar's city of Fatehpur Sikri, where the red and mottled sand
stone of . the. Bhander series was used, and the famous Taj, built 
mainly or whit!\ :Makran& marble, with elaborato inlaid work of 
yeJiow marble ancl shelly :1imestonll from. Jaiaalmer, onyx Jlllf1'ble 
from the Salt Range, black calcareous shales from the Vmdbyans 
of ChitOr; mlllachito from Jaipur, ca.rne!ians and blood-stones 
from the :J)eccan 'tra}i, and red jasper from the Gwalior (IIijawa.r) 
aeries, 

The delicate and intricato carvings, for which some varieties of 
the Indian liandstones. a.re so well suited, a.re admirably shown in an 
' Illustratod Catalogo.e of Ornamental Carved Stone in Gwalior', pub
llshed by the Department of COmmeree and Industry, Gwa!ior, in 
1912. ' 
. A table .giving the specific gravity and poroSity of 122 Indian 

-building stones, compiled by Dr. G. de P. Cotter, is given in the 
Beoords!l}t:MGeo'logWJStmley II} Iflllia, Vol LXVI, Pt. 3, pp. 34~, 
£193.2). 

'&c. .G..!. Bun>. 1'114;, XXXII, p. 108, (1906). 
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Although, in most cases, rellilbl~ . statiStics\ . . coi!.CerDing 
the production of building stones in . 'india; _·ar& .ll.ot obt&in~ 
able, yet we give hare such 1i.gtu:$ ·&$·' .!IZ.6 available,' .eXcluding 
those relating tO marble and s!atQ, which, . are treatQ4.. in aeparatQ 
sections. · · . 

. GneisBose granites and gneisses -.are· ·Jilled as iltllldiDg· ~es 'and 
fur ·road-metal in many parts of peDinBular. India, particularly in 
.Oradfte 

1114 
Jllleln. the Madras ~denby'1 :to~:., wl!ich: retums _ have 

been available ··~line!~ l:!llm, Pigures Of pro· 
duction and value given are in Table 12tt · • 

-Jhom 190't to 1908 there waa a audden increase in the Burmese 
production of granite and gneiaa, hom 27,r8r toli.S io. 'l!i01939 tons. 
Tlrls was largely due to the development of qllllol'lie.s :in. gneisaose 
granite in the Thaton district for .the, supply of stolie to the. Burma 
Railways Company and. the Town .Lande Renla,mation 'Works in 
Rangoon. Owing probably to the iiBm& !l&U88S- the pzoduction of 
the ·Thaton querries ia reported to hav!l r6ached the 8JlOrDlOUS figure 
of 7,642,268 tons in 1909; value!i- ajr :£S44,704!l1 .$inc& ,then the 
production from thia distriCt •Pall· been rel!r.tively .llllllill. }rn:t ·in 1909 
quatryiDg began at Kalagauk Islam~ in: the; ~&l!lt.:· ·district in 
conneetion with the Rangoon ·~ Treining ticheme, · 'rhe out
put in 1909 waa 57,500 tons and With the •introductio~r of a regular 
service of hopper barges, zeached a total ·of 295,125 ·toilli. :in. 1912. 
·Wlth the completion of the schem~ the. ·works . wer'e closet\ down 
in 1914. lhom 1914, there wv a steady lise_ ~p •to 191!; and a 
eomewhat sharp fall of 72,000 tollll· in 1918} froJil Burma' . ;During 
the five years 1919-23 there. was • still !urther fall, the amma1. 
average amounts working. out to lesa ~... 116,000 tons.; during 
the 1924-28 quinquemrlulll. this fig1lre ]:o~ to neatly 638,000 tons, . 
the annual average being 525,98() tonll. • ~ quinqu8nllium .DD.der 
:review commenced with an output of 6Sl~'1lk tjm8 for 1929 but thia 

· decreased to 187,652 tons in 193ll; the a.v~ (!ver .. the Ave years 
being 398,033 tons, The fig11res for other ~vinces' Show :$imi)ar 
ftuctuations but except in the oasea :pf Bilrlpa and Madras, ciutputs 
are markedly larger than in the . previoue quinqueDnium. Kerb 
stoii.es• Clf Mysore granite have recently: i!)UDd a ~ iJ). J;.ondon 
in competition with Scandinavian gr&11ite.. · · 

1 The Govemmentoll!""""' were 1Uiable-6o OoD8rm this •-............ "-the-_·· dealruG-
IioD of the dlatriot; -· .... -v~·-'"' 

• Quo"'~ """~ ....m,, XXXJX, No.4GO, (ll'moli; 1934)• 
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The available figures for the. prod.uotion .of sandstone in India 
am shown in Table 129. Those sho\VDi for. the United Provinces 

. refer. to the outpu~ Cl.f Vindhyan sandstone 
Saadltoao. from: the A.llahabad ~. Banda districts. The 

figures for Bihar and Orissa. refer ohlefty: to the DUtp11t' Oi Vindllyan 
and Gondwana sandstones, :from the distriota of Shahabad and 
Manbhum reapeotively. A;. quartzi~ of: ~ quality fro111. Sllllllllia · 
Hill, Banku:ra, hsa been Jatgely employed ih Ct.loutta for paving 
and curb atones. . B~. in thjs quinquennium, with au average 
output of 189,00(! toll&;. haw displaoed Bajputaua as the leading 
produciDg province; aaudstotl.e is ... quarried in many distriots, 
amongst which may oo· meutiC)Ded the Northern Shan States, 
Meiktila, Thaton, Minbu, Myfngyan; Sagaing, Saudoway aud 
Akyab. The next ·largest producer o!· aaudatone wae Rajputaua, 
the aunual output averaging a .little llnder. 180,000 tous ; most of 
the atone was contribllted bj Alw~. Jodhpur, Bilraner and Dholpur 
States. . . . 

The liubjeali .of ]luildiDg materialil D&turally inoludes ·lim~e 
and dolomite used sa • buildiDg etC)De; and the. two derived produCits, 

·Jime, and cement. Lim~e is also 1IS8d as 
a Bu: in the emelting oj iron-ore. ·In the 

present review .cement is •dealt" with undet a separate heading. 
Lime and oemeut are obtained; natuxally, .frm:n the most conveniently 
aitu..ted deposits of limestones; auch as those of the Upper Vindhyan 
series worked near SutD& in the llewab.. State by the Sutna Stone and 
Lime Company, LtcL;o those. of the.•. Lcwer'V"mdhyan series worked at 
Katnr in the Jubbulpore district by Messrs; O.ook & Sone and others ; 
those worked in the Ouddapah ieriea a~. Bisra and Rolirkela in 
Gangpur State by the Bisra Stone' Limo Company •. the. material 
being mostly used sa a ftu: ill: the iron and steel· industry ; or .the 
variOW! bands of crystalline lim.eatonea m ~· Central India, .imd 
Rajputana, and the nnmmnljtip limestones of: A-m· The :last.
mentioned atone is brought do\VDi by boat during thO< r&iUB from the 
southem scarp of the Khaai and Jaintia hillil to •Sylhet w- i:f; is 
bumt ·in primitive k:ilna ; CalClutta. at oiUl time. derived ita main 
supply of building lime hom this source. Vast qliantitieli of lime
atone, suitable for building-atone 01' for -.,bu:riling, are ·available 
over large areas of Bal~ •Such figures ·u are available for 
the p<odnotion of limeetone during tha .peri<li' under review are 
given in Table 130. · 

Umllfoae. 



-
... 

'1111 1080 ·1111 •liliB 1088 .A:nua•. 
r -- " 

-' _. __ .;,. • ••• r~ --- .-- -· - .. ' 

~. :v ... _ .... v"""' _ .... V-· -~~-. v"""' --· v-. -.... v••· 
"' 

' I .C -
TOOl. 111. TQai, 

' 
11>. TOOl; 111. ToDI, 11>, 'lou, Jl>, ToDI, ""· 

Allam ·liJ881 16,8611 17,1'$ 19,161 111,081' 11,001 11,511 10,8011 11,857 11,966 lfll'16 11,118 

BOlar 
OriUL 

.... 80,010 61,'188 71,188 11,6'11 "·"' 17,110 10,181 17,161 ,,,sao 11,111 fi,Sat 6B,Sil 

.... ..., . 1,000 11,110 .. . -;. .. .. .. .. .. .. {fl)l,_7U (o)ll,l/111 -· . IOO,ISH 11.11;7U ...... ., .... 1'10,110 , ... ,J .. 107j1'JI 1.16,116 87,087 ........ 181,001 . ....... -- 1,115 ...... 1,101 II.Sll I,Ul .. ..., . -.au .,. .. .. (o)4,W "',., .... 
Ciolrll p,.. 18,900 on•- 16,810 .. .. .. .. .. .. .. .. (•)1,780 (a)I,Jfl 

Gwallor u;a.i U,'llll 11,701 10,061 17,810 11,816 a,w 11,711 7,$00 11,111 11,441!1 lf}.IJI 

~. . .. .. u ,. 1,1185 I,IU . 515 ..... .. .. (o)JIN (o)J .. , ... ,..... . 174,11& 1,11.111 18&,110 7,11 ... 111,7H '·""" 181,111 ,,.,,,, liiO,JOI ....... 1 171,7f.l . ..., .. "' 
tllllto4 ..... - ...... lr,JII ..... Jl .... 1,111 .. ... 1,111 ..... 11,017 .. ..,. lt,. 11,111 

'l'OIAL 118,111 11,10,104 eu,ua II,U,fU tii,IIO ll,lfl,lll 110,111 11.10,711 1147,011 8,41,111 (7f,4Dl Jfl,ll,l41 

I'M- fll I.J.N,fiJ UIIINM Ul,lll Ulpl U..rlr UJ,Dil -... en-
Bt.lS·I) 

. (11-

. ]1.;,11•&) 
(tl-

Ba. 11·&) 
(11-

&.18·1) 
(£1-

&.13·8) 



TABLlll 130.-.Ptoduction of Limutone and K(1111'kar during, tl&e yean 1929 to 1983. 
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The production of the Sutoa Stone and Lime Company in Rewah 
has fallen to about half what it was dmlng the post-War quin· 
.quennium. During the period under · review unslaked lime m811U• 

factored by this company averaged 18,728 tons valued at Rs. 1,30,765, 
and slaked lime 9li6 tons valued at Rs. 2,236 ; both show ·au increase. 

Besides the Maihar Stone and Lime Company, the Imperial 
Stone Lime Manufacturing Company is at preeent working limestone 
in the Maih&r State. The annual output from that State ehowed an 
'inoreaee of 21 per oent. of what it was in the pzevions uve yeare, and 
.averaged 110,062 tons valued at B.a. 53,678, but the valne wae prao-

.. ticeJly the !Iaine. · 
. The production frcm Bihar and Orissa iii derived ohiefty from 

Gangpnr, State with, in aom.e yeare, large &mOunta .of kankat- and 
limeetone .from the Bhahabad disliriot. The Ga.ngpur ontpilt in· 
alndes the production of the Bisra Stone Lime Company, of B. P. 
Byramji and Company, of the Gangpur Stone Lime Company, and .of 
the Tats. ho11 and Steel Company. The average annual production 
of the Bisr& Stone and Lime Company was 494,912 tons of limestcme 
valued at Ra. 10,88,7.71, but harllly any dolomite-a. notable increase 
'in the ~· .of limestone when compared with the production of the 
previoua quinquennium. The Tate. bon and Steel Company pro· 
duoed 1!,926 tons of dolomite, valued at B.a. 46,212, in 1933 and 
B. ;p, Byramji and Company produced an average of 24,821! tons of 
dolomite, valued at B.a. 74,476, in the years .1929 and. 1930. In the· 

•. other ~ra of· the quinquennium their dolomite production was 
.mmportant ·and they produced no limestone. The Tate. Iron and 
•Steel Company were, during the qninqueJI)liom 1924-1928, using lime
.stonB aa a. !lux in preference to dolomite. ~e percentage of 
~insoluble matter in their !imeetone deposita, however, increased ao 
'lD.uch at depth that the material was ionnd 'IJDliOitable ae a !lux tor 
;blaet farnaoEI pmpoaee. The company therefore, closed down their 
limeetone quarries, and are at preeent obtaining tboir requirements 
.from the Bisr& Stone and Lime. Company. 

Towarde the end of the quinquennium 1909-1913 the . opening of 
the Dehri Rohtaa Light Railway led to the formAtion of thres con

' p&m-the Kalianpur Lime Works, Limited, the Kuchwar Lime 
and Stone Company, Limited, and the Bone Stone and Lime Works 
""-to work the Rohtae (Vindhyan) !imeetone at .and near Banjari 
in the Bhahabad disliriot. Theee are Blii1l the tbree principal com· 

.prmiee ·at worlr, but more than a dozen others are at preeent quarry· .,_ 
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.mg limestone in this dist!int; -The., total ol'itput Of limestone· in the 
Sballabad distai®, in which. JIIOBfr- of the ·Werki11ga· have now come 
udar the India». Minee Ant, av~a -~.~ ~- ''Valued llt 
.Rs. 4,U,936. . .. . . . .· ·, · _· _ ._ 

The produotion ahown far tbe -~ P,rovi:llce's'•iB derived· mostly 
from 1Utni, whore. the limestol!ll •qliiltries o.oxne, under the .control 
at the Indian Mines ~- 'Thee .quantity-~- ·lllld•· this Aot 
everaged 338,177 tons worth lUI._ 3,9!),9H1 compared ~th 866,288 
\on& valued at Rs, .0,0511~ -~- 'tha. ~lilt l!uhutuennium. The 
a~ daily: labout llmploye& ~· aho:wn> below :aeparateJr-~ -each 
year, the annual .aver&gll for· thll period_ being ,3,608 pers(llllt--$ 
6gure 873 ahort Qf that ~Ill' ~·-~ -fi.~year ,period,. •.. 
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A very 8Diall proportion of the limestlone;.-ah~ :a quarried. in 
.Assam, comes from the Iakbimpur district and ManipDl'> prantieally 
the whole of the outpu~ beiag from the Khaai 'and,. JaiBtia llilla, 
w~· the nmnm~~ limestone m being. Workecl bt the S'ylhet 
,Lime Company, Limited. The. average, output fro1111 ·1i]li&. pM.Vince 
..m.ounted to fi7,'l22 too. valued at Rs. 72,861 annually,,a;.deareaee 
of 22 per cent ... on the amount of the average ~ .the pre...WU.. live 
y:-.. . 

~-- ·JM>gards tb.e otheu &real reported as produoing lim.eetolle 
i;he limeatlllll! C)£ llW~M eGmlll!• loom lXl&lly lnoaHijll8; the• · ~ 
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iinportant of wliich &Te the Amiem, Mandalay, Meiktila, &gaing and 
Lower Ohindwin districts, and· the Northern Shan States. From 
Madras proilucti.on is reported in small quantities in several districts, 
-of wliich North. Arcot and Tiimevelly are worth -msntionin@:. The 
production reported from the Punjab comes mainly from the Attock, 
Jhelnm and Rawalpindi districts; whi!Bt thtt output reported from 
Rajputana comes chiefly from various States of which Buudi, Jodh
pur and Sirohi &1"8 the mcist important. The production from the 
United Provinces includes_ kcmkor. which is used mostly for the 
Dl.etalling of roads instead of in the manufacture of lime. The 
produotion of kankar, averaged 609,036 tons annually. The output
of limestone in the United Provinces averaged 16,17 4 tons, the more 
iinporlia'ilt districts bei:Dg Debra Don, Etawah and Na.ini Tal. 

One of the most widespread and interesting sources of lime is 
the :o:uiterlal gen81!1illy known by the lllln1e of katlkar, some of the 

· ICIDicU more solid varieties of which _ have found a 
• limited use 111r building stone. The oommonest; 

. mode of Qecnrtence ii in tli6 pt' lilluvial deposits', pariionlarly in 
the older alluvium, in which the calcareous substances have segre
gated from the rest of the mster.ia!B and have grown into irregular 
l~p« Jik& ffints i»: chalk, incl'uding in tha concretions a certain 

. a'mount of the: argillaceouB aubatancea which, when the lankr is 
burnt, is present in a proportion nOt far removed from that necessaiy 
to produce a hyc!ra'lllio lime. ThlJ material of these concretions 
:llOJIBtitutes, ·in -fact,_ a ' natural ca:ment '. 

Another . industry for which a high-grede limestone is required 
ia the manufacture .of calcium carbide and calci-,m ayanamide. The 
~litter is becoming increasingly important _ lill a nitragenons manure 
and a greater supply would in all probability create its own demand. 

Laterite is wid<ily distributed over tha whole of the PeniDsala 
ef India and in BllliiUfi. In 6ertaiD - It has a special value 811 

laterlle. 
an ore of aluminium (see page 850), iron or 
manganese, ~ccOrding to composition (aee 

'(lag& 244), but it is also verJ widely used 811 :toed-metal and aa a 
lmilding stone for culverts and buildinge ; for the latter plll'p088 it 
r.ossesaes one advantage over ·other etonea· in the ease with which 
it can be cut into blocks and ite power of subsequently hardening 
whlllli exposed to the air. _ In most casea no statistics are collected. 
In Talile !Sllire giv~ the lda.tiatica 811 f.u 811-availeble. The figvee 
for .A.sslqn ~w to ~ Hid ~at and in &Om.e yeare to th11 

~B~ 
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liamrup< iliatrict, whlle thOse f~ Bihar and Orlsaa refer to the Purl 
ltistrict and 'the . Nilgiri State. The annual Burmeee output averaged 

.150,552 tons valued at Ra. 2,28,022. The output comee from some 
fifteen· dimiot&, ·;but the mosfi important are Amheret with an 
average •annuai••'.OUtput of 19,994. tons during the period, Inaein with 
26,524. •tons alid Thaton with 65,551 tons. The laterite of Madras 
ClOlnell from the ·'East Godavery, Malaba:r and Chingleput districts, 
the last two contributing annually on an average 35,34& tons and 
2e,835 tons,. respectively. 

·'.rb.l! ;mineral.JIIturna Of Burma :regnlady give details of the pro-
iiraveL duction of gravel in various districts; the totcl 

.j]g!lree are::~ 

l9il9 
i980 

,1981' .• 
.1911! ' 
'1988 

.. 
·• ., 

IlL 
239,089 - nluod ., 1,04, '1"18 
218,7M .,. •• " 81.750 
1848" • • • 88.898 

.• '183,81N .. " " '19.781 
211,981 H 11 ,• 91.6M 

•. -101-,IU .• .. " 
The moat important diatricte are Mergui, Pakokku, Lower Ohind

win, Shw@o, Bagaing and the Northern and .Southern Shan Statea. 
The material is· need f~~r the. repair .of rOads, 

·Cement. 
[Oyril s. FQX.] 

Impme.IiJneetoDes·.have.Iong been need in India for the prepara
·t.iim of' sa'<Jalled ' natnral·cements ' ·but no recorda are available of theae 
.dorts. .b. 1904. cement was made from sea shells by the South 
India 'Indnetriala, Ltd., ·at Waehermanpet, Madras. It is believed 
.that .cement has also been made by the Behar Lime and Cement 
Co., L'!'ci-, . .of ;Jhajha, E. I. Ry., and by the Orisae Cement Co., Ltd., 
of Garh near Cnttack, .. but details of the product and output of thea& 
and similar w!)rks in yarions parts of India are not available. Previ- · 
01lll to 1914, Ji.o. true PMtland OOfllllftt acoording to the Brir.U!h 
Standards Specification, had evidently been made in India. In that 
year, the•worlf!!·of the Indian Cement Co. Ltd., Porbandar, Kathiawar, 
ware erected. Since then, nine mOH Fort!and cement wotks have 
been ereoted at varioua p1aoea in Ili.ttia. Partionlara of these com
paniee• are given· below .and details for most of them in the Ifldion 



~·· ;rormt~~~, Volumee I, (19fT) and It, (l928)< 'This valqble 
IIIIQlthly m published by the Concrete All8ooiatioa 4t India ~ 
the &118pille3 of the Qement Marketing Co, .o£ _India, >Ltd• ;· ~ tlrla_ 
journal; 'Volume.ii, No. 10, (Ootober, 19M), iii .. ··~ ~· del!o!Uig· 
l!l'itk _the B• Et!,rthquake ilf the 16th JaDl111l7:,, l{at., 

Tits In/.li.an .Cement ¥ar~vfactvring a~ies; .. 

I!Oa!h India Indlriloll, Lid. •. - .,, 

- OllliiUtOD."JAd. 

· Okh& Oeraeut eo .. Ltd. . 
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The ·outpllt Qf Poriland · ,CIIIIleDt In' India dill'ing the period 
nn<ier review·~ given. ~ .. ~able 132, The steady increase in production 

P . d ~ is evident in Table 133, which also shows the 
ro u.uon. • 11_ --'·· ~m-ft ,. • the • . . . equ-., · ·"6~· . ......_ o.-. m 1mporta. 

It is remarb'lilO that .~. enhauoed. output has been maintainecl 
eveil through jjhe .:W9rat period ~ trade depreuion in 1931 and 
1932; 

TABLlll l32,.,...Productioft Pi Portlcmd a"""'"' ;,. Iflll,iG dtwiftg 1M ,_, 
1929 to 1933. 

' . -~ -
·- .1- 1080 1~ 1011 1011 

.. _ 
'· ! 

.to... '!foOL - TODL TOOL TO>Io. - : . . 11;«11 tUi•~ ~ ..... i 4J.lt8 t8,1M If ,HI . 
-·~~~'- • • -. ... ,.. 't7j665 •. .,.. 111,111& ...... ll,IH 

l!Oibli01'PrOOI!mlq ; 'IMCU· 11;181' .: .. · ·II,Sf7 11.168 1'1,111 tt1,ru 

--..·~. .. , 
181,117 lll;lf8' 181AfG ....... 1741,748 IU,IIr - ; - . ?" • ~· tt.m .•.... . .... .... ,. ..,8110 ,..., 

~' ·, 'la,W IO;Rs 18.1-;808 118,010 IHII,217 1()···· 
PU!Uill> 'el,&.ol 1 '81Uft ••;uo I 51,'1511 ...... «Z.;tJ1r . -
:IIIGJlliiiO .,.,.. ·81.1011 • I 11;071'; ...... ...... ...... . ' -

" ·---\till At. F/1,091 111,0'11 ' HI. Ill .... IH 81t,l1t 613,111 

-

Tum!. 133 .• -I!Jdi<m ~~ allll .impom of forllallll 0..-1 
for lhB 10 ,_, 1924 lo 1933. 

Indian Import& produ~ion. 

TllliL , ..... 
263,748 1M,288 
360,549 1118,198 

1924. . ~· . 
1926 

375,993 89,067 
477,840 121,tUI2. 
1168,644 135.574 

1928 . • 
192'1 ;• .. 
1928 

l!'I6,09B 130,548 
666,079 120,797 
694,639 108.686 
860,164. 81,421 
1113,614 86,788 

1929: . • ; 

1930. ., 
1931 ,, 
1931 . ;ti 
~ 

._, 
o!\ 



A new cement' workB was in course of erection at; the oloee of 
1933 about 4 miles west of Poda.nur' ill: the Coimbatoxe distriot, 
Madras. . . 

The ~cellent quality of the Indian-made Porlland cemenw has 
~e the earlier· prejudice which existed among coD&umera 

· when faced with the .constru.ction of very 
ProipOcL import;an.t structures.. This' 'IVII8.· .shown by iw 

utilisation in the erection of the newly,.opened Staliley Dam 'for 
the QLuvery-Mettur Reservoir project (Tkt · EngiflllBf', CLVIII, 
August Sl, 1934). The value of the industry iB appreciated by 
Government and' an impOrt; duty of Rs. 9 par ton on .Porlland cement 
(excluding 'l!'hite Portland oament) and of :1,5 per. cent. ail tlalorem 
011 . cement excluding Portland oament (other than white Portland 
08m!lllt) has been imposed. It is unnecessary to disoues the modem 
methods of manufaoto:re in rotary kilns; but; it is necessary to say 
that j;he plant employed ia quite up-to-dat11 at most· of the works 
and that the greatest care is taken in maintainillg · lllli:formity ·of 
quality. and a high .grade product. Excellent limestones are avail· 
able at all the sitsa and the subject of suitable clay for admixture 
in the preparation of the cement baa been fully examined. With the 
improvemenw which· are taking place in building eonstrw:tiollf· 
net only of bridge piers and other engineeriDg masonry and conerete 
structures, but in .the. numerous houaea in villageB aa well aa toWDS, 
a great future is aseuxed for high grade. oamenta . of reaaonable price. 
In fact' better hollliing · conditiODS and th!l construction of excellent 
roads are being made· possible by cemenla ·owing to the long life 
which such buildiDga and ~· mUIIti have aa compared with 
the ·older materials. ColoUred oamenw have also permitted Of a 
degree of otnainental 'WOrk at moderate cost which waa not possible .. 
before. 

Mfllltion mUBt here ba made of cimeni• fonrlils or aluminoua 
cement whieh is being made in 'increasing q111mtitiea in Europe 

AlumlnoUJ cement. and _the· U. ~·· A. by fusing a mixture of 
baunte ·and limeatone. The . product of the 

fusion when crushed and ground to the requisite :fineneall ia a 
high-grade, rapid-hardening cement which is particularly suitable 
for lise in the presence of salt and sulphate waters ·(•ee Jl&per 
by A. Vi:rian Hussey, Joum.. &c. .Ohsm; lftdustry, VoL liS, October 
12, 19~). These high-priced cement.! are at present' 'largely used 
for apecia1 p~ where the oonditiona justify the extra coat. N. V. 



- ' - ·. - . 
B. Km"bba. ·r Industrial Uses of Bauxite,' pages 70-91, . 1928) baa 
discussed these cements• :fa.irly fully, and the question of a British 
. Standard Speoifi.ca.tion was under consideration a few yeam ago 
(!l'lle .Bintdtmll :&tgiftttN, 'November, 1930). Small scale experiments 
in India have ihown, according to tests on samples supplied to 
the Government · Tesfi House,. Ali pore, that the same kind of cement 
can be made by :fusing aluminous laterite and limestone (ses Indian 
Patent, Specifi.cation No; 18911, 27th April, 1932, ' Improvements 
in or. relating to the manufacture. of cement and the NCOVery of 
iron in Bllllh. ·manufacture'); There seeme to be no xeason why 
SllOh a cement Should not be made in India for the same purposes 
as oimMt jtJrulu and at a ._ :reasonable prioe. 

Clays. 

[A. M. llmloN.J 

The impOrfii.li.t part played by clay in the indlllltrial develop!J!.ent 
. ,of a country iS, :Dot generally recognised, but can easily ba illllBtrated 

by referell08 to the mineral etatiBtioa of such an 
·lmporlani:e "' cla1 induetriall advanced · +..v the United u a mlnmol product. ·· Y ooun-J as 

. · "Kingdom. In 1933, clay ranked seoond in 
Value amongst· the mineral products of that country ; the output 

.cin thai; year ·b&ing .20,812,624atute tons valued at £2,886,172 • 
. The •figures, in 1922, for the United ·States relate only to the manufao-o 
tUred prPduots but reach the total value of £72,572,100. The mag· 
,Dito.de of'tbis total ca.:o: be grasped when it iS pointed out that this 
was more than three times the value of the total Indian mineral 
ioutput for the same year of all minerals for which reliable etatiJJtioa 
were·available. 

No statistics a.pproaohing any degree of completeness are obtain
.abla to show the extent of the undoubtedly great indlllltrial value 

. . of the clays in India. Figures for the pmdno-
'ProducUon In lndiL ti d · th •-~ qum' quellDl'um show · on urmg e ""'" a 

great .inoreaee over those of the pre'rious period. These figures 
include the finer varieties of clay used for glaaed pottery ; fire.olaya 
raised in considerable quantities on some of the Gondwana coal. 
fields ; fnller's earth, which iS mined in the Central Provinces, 
Mysore and Rajputana ; and China clay which iS produoed mainly 
in Bihar and Orisaa, Mysore and Jubbnlpore. How incomplete 
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'tll!tae figurea mlJit }Ia ,jl&ll be .!lllderstood when it is -.Jiaed that 
there is ha.J:dly • village iD. mdia without its local potter, who pro,. 
vide& ~vary h0Ull6holcl., with cookiDg utensils, weter.vesaels and 
other hollow·W&rll ~· made on f;he potter's wheel, and that ~· 
practically every large village. in b.di&. there exists a briclkfielll, which 
supplies the needs of the locality:, No returns of the olay used in 
theee local m&~~ufaotures are avr.ilable • 

• ThQ valuable paper entitled 'Indian Eartha, Pottery Olaya aDd 
Refractory Material&' by ;Mr. W. H. Batcsl,. may be oonsultell. for 
details of the oompol!il;ion and manufacture of lDdi&n clays. 

The outpu,t of clay - wlrl.oh l8turns are avr.ilable is ~ 
in Table 134. Fr<!!P' ·thi!l lt will be P!ln tb.at the averag' .@11~ 
output during the period 1929.1936 has been 247,305 tons valued at 
Bs. 3,61,6U, ; durillg the previous quinqullllllium the average ammal 
output was 151,901 tone valuell IIOt Ra. 3,44,231. 

The Bengal output is derivsd n:~ainly from· the Burdwan district, 
where Messrs; Burn and Company"B factory at Raniganj provides 
-upation foJI aea.rly 2,000 amplQyees and. turns out goods of v&lioua 
clesoliiptions,. ·811)0llg8t whioh the illl!lBt important are glazed .. atone. 
ware drain pipes 411d roofing. and flooring tiles. The manufacture · 
of refractories ~. .. fu:e..bricka and eilioa brioka also formtr '611 

U!lportant branoh of their ·industry. Fire--brioka and roofing tiles 
~~re also m&~~ufactured. at the Kumardltub~ tire-clay and eilioa, work& 
of }lessrs. Bird and ComPIIJly nea; Barakar, by Messrs. Andrew ,Yule 
aad Company ai; Chanoh and .at the Bengel Firebrick $yndioate 
of Messrs. Martin and, Company 11ot. Kulti in the same ~ty; 
in the Madras Presidency the Commonwealth Trust,, Ltd., the 
Wura Co., Ltd,, 4lld Harrisoll8 ~ Groa.field~ Ltd.,. !l81'rj>' ot~, {he 
same manufacture. During the tan years 1923-24 to. 1932-33 Over 
forty-seven and a half, million pieces pf tiles.. were exported ,from 
the Madrae Presidenoy ·118 4l1 :annual a'Ver&ge,. ·'irith an average 
Vll\ue of Rs. 21,93,310. 

The output 'of the Central Provinces is mainly from fib.&, Ju'bblil· 
pore diatrict with a small production from the Hosbengabad. district. 
~e main portion of the Jubbulpore output • derived from quarriej! 
!!l. the Upp~ !}ondwaua rocks near i)'ubbulpore to'WJI, and. is used 
m the pottery woPm of Mesere, :Burn and Company and th~ Perfect 
Po~ Company. A certain amount of olay ili a]sQ' 'won 'by the 
Kati!i Cement and Induatrial Company at Tikuri ~ .• Katlii. 

~ ~- Jli,(lool.l!f,O!.Iod., VoL XXVIII, Pt. II, pp. 101!.160, (1~38).. . • 
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. :ifue..ol&yl Used in the manulaatu.N Of retr&ctoriea are. worked 
near Barakar in Bengal, and in Bihar &Dd .()risaa;. in the aame. neigh

bourhood, near J ubbulpore in th& Central i'ro-
Fir .. c"'*. vincee end in thtl' vicinity' of the Kolar Gold 

Fiela& in Mysore. A new localiby is· their of Ratuciba, near Khewre 
in the eastern Salt Ra.nge, where a fue..olay 8e&ttl: .five. and half feet 
in thinlrneas is worked below the Eooene llUal, by Measre.. Lahore 
Industrials Ltd. It has been very favourably ~potted on by Prof. 
J., W. MellOr, whose analysis ii, Jiven below., 
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India also possesses reaouro811 in China clay or kaolin. This; ii 
uee!l exteDsively in indliStry for the ma!ring of . iliigh-grade pottart, 

tto dr . .:n:ft~ . . 1M . Chla& cia . co n 8B8111g, paper """""~~' soap rna ng, 
y. pa.int mixing, rubber manllfacture .and in medi· 

oinea; Ita value for purposes other than pottery lies- mainly, when 
properly refined, in ita perfect whiteness, fineness, so"ce.lled colloidal 
prGpertiee and ita harmleaaneaa • when used edibly. Thll China olay 
end fueJolay deposita of the Rajmaluil lrills wer11 inveetigated 'by 
Dt. Murray Stnart~ who reported most favourably ,on their ·suit
ability for manufaoliuring porcelain and ,fire.-brioka of th~ highest· 
quality. •The Caloutta Pottery Worka have used kaolin from Mangal 
Hat. in .the latter area and have suoceaded in producing oups, saucers, 
juga end .omamenta of oommou white poroelain. lltr. F. B. Kerridge1 

in a· paper . on '.The Wor!ring and Refining of Indian Kaolin with 
speoial reference to a. Siughbhum deposit,' giveli the following tablee 
JJhowiug the :results of a ~umber of analyaee made of samples. of 

• Reo. lhtll. Surt~.l!ld., XXXVIII, pp.18S.148, (1909)• 
• TmiY. Jli.._ G«>!-IMI.l!UI., VoL XXIV, pp,I9G-320, (1.980). 
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· China clay taken at random .from ordinary. consignments received 
from. Cornwall, and of samples of clay prepared at the Kasimbazar 
mine~ At Hat Gnmaria, 30 miles south of Chaibassa in the Singh
bhum district of Bihar and Orissa. !rfr, Kerridge obaervee that-

·' ohemioally the I':ndi&n olay OOIIlpares favourab~ with the EngUsh variety -•p6 in reg<>l'll to lime and magnesia oontent, but t>hs\ so far IIi alumino and 
CJOmbined oilica a.re.~. th...,·la· but little dilronnee in t>hs two oJa,..• 

- -Bamplelfo. - """"' "' Idme. ...... --- llllolablo and water -- ...... llllca. .. , .... ... .. 
-

~~--· Per·oat. Per OODt, ~- :r.r...t. p, ..... Per OODt, Per cent. 

1 . . . ... 1!1 -1•17' ·-· .... .CHl - ....1 

• .. .. 81 1-80 ..... .,. 
' 

ffolf loft~ 1-
8 . . 17-GI lotiO 0·10 0•88 ·- 1-10 , ... , 
• . ' 81•08 loJf I O·BO 0•18 •NI • 8•88 , .... 
• . . . .... ...1 .... .... 'ltHil .... u.ao 
• . . . ....... - .... o-n .... 8 . ... lM1 ........ . ,.,. l•lf U'f 'O.CO 11·11 ,.,, , .... -
""'Mill• Oldl/1. 

1 . . 11'-11 ...., O·n o•.7t tUIS 1·08 1J·at• 

• . . . . ,.... - - 1 .... ...1 • .... -U·lo 

• . . . - 1« - .. .. ' .... :7-oa 18-28 

• ~ . 88•17 1·08 1-oll 0•11 .41•811 C•DO 10•18 

I . ..... 1-IC l•la 0•18 : D>Ol •·N 14·88• 

• . . • . u-u 011! 0·08 0-11 ..... ..... 11·71 

... _ . - .., . ... _ "" u ... HI 11-41 

• 'ib.uo two sampll!l wen olm:aqly uoli 1.·DI7 • wbmanatJieC):. 

For paper :filliDg, the Singhbhum product has completely cut out 
the imported China clay in the paper mills managed hy Meesra. 
Bird and Company in the Calcutta vicinity, in which mills over 
3,000 tons of China olay are 'D8ed per annum. A considerable 
amount .. of clay of a light pink colour but remarkable purity, from the 
same locality, hBB also been used successfully in the Oaloutta Pottery 
Worka for 'stoneware' acid jars. 

Mr. D. P. Chendoka1 has described· the working of kaolin 
from pegmatite. at Kasumpur, live miles south of New Delhi. This 

~a'r~W. Jrioii QoOI.'l"".J!I<i,,,.voL XXVII'; Pt, &, pp. 2'19·800, (1988), .. .·· •" ., . .. - ' . 
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. "LD;.J M'-l ~ of ltadia, 1~: CI41J'· 

.is 1'!aed lor :fire-bricks, tiles, Ql:'ookery, pipes, ~tors, eto.; at· the 
·. Gwa!iQZ Potteries, Ltd. works at Safdarjang, three miles away. China 
olays: are used by the pottery works at Than Ju,notiou, Kathiaw&r; 

· . {rable 135 .shows the production of China clay in India duriDg 
• th~., quinquennium under review. The most striking feature brought 

• .· · . . . • out by this table ia tha average .figmes for 
~..';:oducHoa Of China Bihar and Orissa, 10,851 tons valued at 

Rs. 1,13,108 with an average value of Re. 10 
ail. 'V per ·toa, against an average total production of 8,061 tons valued 
at Bs.. 26,4!79, giving an average Value of Rs. 3 as. 4 per ton fOl' the 
:nat of lndi!L 'The high value of the kaolin from Bihar and Orisaa is 
du to··the .cost. of the lt>vigation procesaes to whioh the clay ia aull
j~ befom being- :aohl for peper filliDg, aoep making, paint mhing 
•and other elf the more refined uses for which ib cau be 1ttiJissd; The 
steady &dvanca made by the China clay of Bihar and Orisaa 1a 
'brought out: on comparing th"'e P"o ~uetion f gures witl those recorded 
in ,the' previous: review. A production of 2,749 tons ln 1924! steadily 
lno.reaaed to. a mazimum of 10,458 tons in 1927, only to fall in 1928 
to ·q,18fl tons, -riaing again to 14,996 tons in 1981. 

)In,.· Table 136 will be found the importa of China. clay into :lndia 
'by ·provineet. · The advance of the Bihar and Oriaaa.· industey is 
-»efteoted in the decrease in importa of China. clay into Beugsl linee 
J925·26i., ltp to . 1926-27 the importa of China. clay into :inilis 
,,steadilt .advanoecl buil .since then the ·general tendenoy baa :been 
do'inlWiird and the. annual .a-verage for the quinquennium under 
leliieW' iii 0;282 tons 1- than thet for the previous one. Thit decline 
·D!IIll'> if the: Indian producerll.keep up the qnlility of the refined ·pre
duet, 'ie· the harbiJ!set of " greater decline in the futur& whe:n, there 
'8881118 1ittle .doubfl,. the Bihar and Orisaa China clay will completely 
~-the- EJorni•h clay for all purposee in the Bengal marlmt. 

Fuller;•· 'earth• is obtained at Katni in the Jubbolpore distriCt 
,ilf --~- Ce:utral Provinces whe:re it occurs in the J.owe:r Vindhyan 

Fullor01. eartb, 
se:ries. A form of fullers' ea:rth is a.leo worked 
in the States of Bikaner and Jodhpur in Rai· 

putana and in the Khairpur State and Hyderabad district in ljind ; 
this ,and other varieties are eaten in various perta of lndia., 
· lDl Table 137 will be found the prodnction of fullerli' eartlh in 
India '1or the quinquennium under reView. The average annual 
production is 7,621 tons valued at Rs. 75,083 and shows a marked 
inoreas•. ovw the figure for the previous quinquennium, which 'W8B 
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T,ABLE 136.-Imports of Ohintl OIP.y into lnditJ during t'M 1J6MB 1928-29 to 1982-83. 
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3,169 tons valued at Ra. 21,706. Iii; the- quinquennium l!llder 
review; Kbairpur State appeared as· the leading· 'produoer wit1!, an 
annual ·average <lf 3,956' .tons. Jodhpur and Biklmer increased 
their productioD< wer that of the last quinqllennium, Ryderabad 
district (Sind) became an important producer; and the· :Myaore out
put decreased .to -a .fifth of that recorded in the prious fi;ve yara. 

The imp~ of materials coming -~er this .. 'section-namely 
e&JthenW&re and po.roelain, earthenware piping, J>riokJ and itiles and 

ImportS. 
clay are shown in ·~able ·138; from w~ 'it 
will be seen that ithey- decreased .during! the 

pet.iod :u.der ~view:. The average annual , Y.lllv,o. .of theae lm.pi>!IB 
Willi Ra. 68,2'1',392 as COD!.pared with Rs. J,04,5l,S43 dl!ring the 
preceding five years, a deoline of just -under 34 per .cent. as QOJ!l~ 
paled ~ 8 per oent. between the two previous .periods. 

T411LB lllS•~.faZue ofjmportB into IMU& of 0/JJy ·Miif, 0/JJy PYoi/NI;ts 
~luring tM ,_ 1929-30 .II) 1833-34• . 

-.... Earillon- Bdoki' Toilll Y-· -- ware ..,d lillr.:r< aannl 
poroelaiD. pipii!J. tileo, lmpol'll; ·-'·'. . . 

Bit. ... ll& ll& Ill; .. 
18!f-30 • .. - 71,01,38'1 U;l8S 18,88,98S 78,676 l.,tt,H,ON 

18811-31 . . . ",8'7,318 li8;8S6 1700'.078 811,072 65,8f,2f7 

18Sl~ .• . . ~67' 6,888 lf.l7,109 48,4111' 51.0!.69 
188J-83•: • - • 4&,60, Bli ;802 18,81,288 48,880 63,6f,9119 

11131a . . . 48,08.312 8,S8Ii 18,18,340 41;813 56.;81,87.1 

"'- .. .. IOJ/1.1116 li;J&fl 17;19,64'1 6ti,IS8' 61,~,m 

As the average nJ.ue. of the export& tmd re-exports of clay and 
ol&y products dl!ring the period has aniolmtell only to Rs. 6,78;083, 
the total Indian consumption of iluch pduota exceeds the in1i!lrD&l 
production by Rs. 61,49,3091 indioatiDg -!lO~derable scope for.: the 
development in the country of i-ndustries making 1IBe of clay, 
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~bait 

[A. M. HEllo•.] 
Cobaltite, . a .BUlph-ameuide of oobali, and dauaite, a oobalti

Jer9ua araenopyr.iW, have. been foUnd aa minute oryatals disaemiaated 
amongst the slates of the !ravalli seri.ea at Khetril and other plaoea 
in Rajputana. T)l.ese orea . have been .used for .the manufacture of 
;various aulphates. ·The lllinerals were formerly B&pera.~ for the 
~. Qf H1ataa which ia uaed by the Indian jewellen for pm
ducil\g a oobal~blue enameL The 81Jlphlde of cobalt, liDna!ite 
(Co8S,), has been identitied in the Geological Survey laboratory 
amongst some ores of copper sent a few years ago from Slkkim. 
by Colonel . Newoomen. Some years ago speoimens of a matte 
containing ;1.1 to U per oent. of oobalt, tht~ l8llt being iron and 
sulphur; were rao!lived in the Geological Survey oftloe from Nepal, 
but no details ae to the mode of ocotll'rBnoe have ever been fOrth
oomiDg ; . the matte ia zeported to have oom.e from Kaobipatar 
:Argall, rilla1& Sowrobhar, about 80 miles. uorth of · Doolha. 1 Small 
quantities of cobalt and· niokel are frequently detected in the Indian 
manganese ores ; the beat sample is the cobaltiferoua wad of Olature 
in the Kala.lumdj State, a specimen of which yieldecl 0·82 per cent. 
of co~ oxide (OoQ). . 

Sinoe '1927, there has ·bem a mgular production of niokel-apeias 
as a by-product in the smelting operations of the Burma Oorpora
tiOII, Limited, at Namtu in the Northern Shan States of Burma. 
This speiss, of which the average prodnotion was 3,211 tona aunually 
during the period under review, •oontains from a to ' per cent. of 
dobalt, and is shipped to . Hamburg for further treatment (Be<~ 
Nickel). 

Corundum. 
(A. M. Hnoli.J 

·'l'he, ii.Be of abrllaivea in .manufaoturmg communities is at.ill on 
the .inozeaaQ, and new artiicial forma are frequently being pui .oa 
the market.. Emery formerly B8rved moat requirementa, until parer 
forms of corundum were discovered in quantity. The cheaper 
forms Df garnat have long been used to adultera1l8 !'mery,. and 

• Bao. Qeol. Buro. lff4., XIV, pp. 1-1118, (1887) ; - oliO A. JL ilrsoD, t1Po 
.eif., XLIV, p. :U. (181'1· 

I 'II· ~- J..... Bao. Qeol. BuN, IM., XXII. l" 1'111, (1889). 
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members of the spinel family, such as hercynite, have been 1l88d 
inadvertently as such. DuriDg the laBt fwty yeaxs carbo
rundum, manufactured by the cheap electrical power developed in 
America, has come into use, the production of the UDited Statee 
having now reached an average figure of over 20,000 short tone 
a year. Artificial fOrm& of corundum are beiDg manufactured 
from bauxite and the use of artificial aluminous abrasives continues 
to grow; the .annual output of artificial alumina in the .United 
States has, on two or three occaeione, exceeded 50,000 short tone. 

Crushed steel is being used to a steadily increasing extent. 
Natural eorond1un has thus aeverai competitom in the market of 

abrasive ·materials;- and as a large portion of the alumina in igneous 
magmas is DeC8!!Nmly used up duriug the ~· of CODBOJida., 
tion. by the silica and bases preaent, it is theoretically lllllikely that 
the free ·oxide can 6Xiat anywhere in an abundance comparable to 
the vast quantities of combined alumina in the earth's crust. lD. 
most eases the corundum is scattered 811 isolated cryataJs through· 
the rock, and only the most economical devices for its separa.tion 
ean .. make mining rem11D61'&tive. Manufactured. abrasives shew .a 
general superiority over natural corundum, and ~e Qutlock for 
the latter industry is not eneouraging. 

In India, where the use ·of eorundum by the old ,saihi/gar (ar
.mourer) and lapidary . has b.een known fol' many generations, the 
requirements of the eollhtry have been met by a few comparatively 
rich deposita, but it is. doubtful if these are worth working for 
·export in the face of the competition referred to above in Elm!pe 
and America, or 'Will even stand against the importstiol;l .. of cheap 
abrasives. . 

There is still, and for many generations has ,been;, a :oertain· 
trade in Indian eorondum, hoi the ~ for production are 
manifestly incomplste. No workings exist of the kind that could 
ba Ordinar.ily described: as mining, but alitb:mpts han been made 
at times to increaae the scale of operatione at Palakod and Papara- · 
patti in the Salem district of Madraa, li.ea!: Hunsur in Mysore, and 
in Sputh Rewah. 

The. - near' l'ipra m Rewah· Bt&te ..... worked some 
years ago by Indian traders of Mirtapnt. A peak production of 

Pn>ductlon. 1,860 owts. was obtained in 191S, but the 
supply fell to an average of lie&l:ly 400 cwts. 

dllling 1914-1918. In ~919, n again roae to ·l147~ cwt.!l· ~'!lowe!! 
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•by 882 owta. in the toUowiDg year, but the minas bave u.ot been 
worked since, 1920i Small quantities of corundum were produced 
m the Bhandara district of the Central Pmvinoes m 1925, 1926 
lmd 1927. Of ·the production of corundum recorded from the 
Madras l'zeaidenq, 211 owta. from Coim.batore lmd 478 owta. from 
Triohinopoly made up the eupply for 1914, but throughout the 
remainder .. of the period (191U,1918) the whole of the output, averag
iDg 31i .owta, annuelly, o&me from South Kanara. Du:ing the 
quinquennium. 1919-1923, , ·~ was no output from :Madrae. In 
1926, .1.927; 1928, 1929 lmd 1930 ov.tputa of 17, 52, 21, M lmd 30 
toDa were 'Z8pOriecl from the Salem distriot, but since then no pro
duction ;bae been .~ 

Corundum,, is · very widely distributed throughout the lllysore 
State lmd is said to ooour m every district except Shim.oga. In 
1914, the output oame from Kolar,. in 1915; from Kolar (76 owta.) 
lmd TumJr:or; (843 owta.), lmd in 1916i from the lllysore ~ 
'l'Jm averaga annual p:rocluotion duriDg the quinquennium 191i-1918, 
waa 623 owta. valned at .B& 1,660; there hae been no :reocmled 
output for the past fifteen years. 

Much of the oorundi1D1· -whioh is a regular item of trede m the 
ba.zare of Cities like Delhi; :lgra, lmd J aipur, where the lndisn 
lapidary · still flourishes, is ·.~ in a ·oaaual way by agrioul
turista and cowhezds; who diaposa of it through the village lialliG 
to the 'larger dealere of the gteat llitiea.. Our information as to 
the mode of bccurrenoe a.nd .distribution of the mineral W1l8 eum
marised iil a speoial memoir by Sir Thomas Holland published by 
the Geologioal Survey · in 1898. 

The produotioa of oilmilllilm, with sapphire m Kaebmir State 
amounted to 1•6 ·owta. m 1926, 11 owta. m 1927. 1 cwt. m 1926 
lmd 5·7 owf;s. in 1933; The minee are situated near Sumjam 
(Sumeam) m the Udhamplir district, Jammu Province, and are 
under the direct control o£ the Mineral Survey Department of the 
State. l'roduotaon is also reported from :Mabbubnagar, Gulbarg&, 
lmd Nalgonda m Hyderabad..· 

eom;.dum (matiiBAinM) is knnwn to occur at three looalitiea 
m the. Nongstoin State m the .north-west Kbasi hilla, but much 

. . . .. of the material obtained in this province io 
Khul HW.. recent years is now known to be eUiilnanite 

(!· -.). .~ 1ooalities .bave; eo far, p:roved to be too cliffioult of 
acoeee fot· the u.ploitation ,of either mineral on a large aoale, but 
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COZIIIIdum is worked in iJnaJ1 qwmtitie& lmd! used• all ovet· the Daai. 
1WJ& fD hones;1 Ths reported, cmtput· of oo:nmdiiiD! :&om tile 
Kllaai hilla WBB 12,660" owte. illl9I9, 3',320 owte. in 192&, mili,m·& 
~wtll. in 1921, buj i\ i& not known wh&t proportion of thie w• . 
sillimanite. No productiol)! ,of corundum is 'reported: fo11•tha• last 
twalw yean. 

Gem varieties of •ocmmdum· ate treated under 'Buby• 81ld 
Sapphire' (see page 280),. 
' The ehief pllld.uoe» of comnclum aud emery used ~ be Caoada, 
Tarkey and .Gteece, C!LI!sd$ supplying comndum, aud TU1'k&y .and . 

Greece emery; The C&nadian oo:nmdum: is 
Caaadlln ~•nmdulll• found in Ontario in aaeeoiation with nephelin&-

syenite' like:• that near ·iK&Dga.ya= in tha Coimbatoro distcio~.. .By 
tlm adopticm; of :meChanical means for concentration it beQB,Dl8· 
poaaible to sepa-rate comndmu from the felspal--rook in whioho it 
was embedded, and, to put. ·.a product on the Ill&lket,. not onLy for 
local uee, but for· u:poJ:t :to the United States and Europe. The: 
081ladian :i!!dustry j\c)mmenoed in. 1900; and tho annual production 
for the.ll.ve years 1914,.1918 averaged .240 tone valued at £6,876, an 
output which Wa8 less ··th!L!!. one-sixth of what it had been before 
the war. The production ,of corundum in Canada coased after 
the. war, the last ·Bhipmente to the United States, which is the 
largo'Bt cOD.SUmar of the material, having been made in 1921. .The 
world' principal source of supply to-day. is the Zoutpansberg 

· and Pietenl:erg, diatrieta .of the Transvaal .wherll the Jnineral OOCllll! 
mainly as. loose:·~. m aballow eluvial deposits. In J.92EI. the 
Transvaal furnished nearly 6,000. short toJui !If comndum, bt<t ·in 
l93S only 1,304! tons (sales.) 

Fluor•spar. 

EA. M. ~.] 
Fluor-apu: has been. obtai:Ded at :BaM m the: K:ish--rh State 

Ra• --o- • 
Jputana, but the. work of excavation• 'wu abandoned ·under ··• 

llliBtalmt impression that the' mineral. was an inferior form· of 
amethyst. Apparently the mineral; here'· formt~ with ·oaloite ·and 
quartz, & vein. about, 'li foot in, tlliclmesll ·traversing gneisi. Thill. 

' :P. E. Jacbol!, Roc. Qeol. s.,... Ind.. XXXVI. p. -1'1908)· 
• T. B. ~ 'Tho Sivamolai aorieo of Eliolite d ~ s ··-· ·' ..... cr..r. Blm!. I11<1., ~ h 8, (1801), . . an . · · ·. · ,om. """'"'"' 
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·OI:olD'zmlce wa& investigated by the Tat. 1toa liDd ·Steel Company, 
who reported that very little fluor-spar waa· present, and that the 
j)Ost of working it would exceed that at which they am able to 
purchaee it from- Europe ; their imports of fluor-spar fot uee ae 
a flux in tha. manufaotore of steel duriDg tha live years 1IJIIler teview 

--f~~ 
19119 881 
1980 • 488 
1981 '•, 488 
1938 • "s 
1988'' • 710 

ImporW daring th!l previous period ,.vemgea. 963 toua a year.· 
Fluor-spar •has also been found as small crystals in a dyke of 

quartz"porphyry .near the copper-ore lodes of Sleemanabad, Jubbul-
pore district1 ; ; another· .occurrence in the Central Provinces is 

-knoWn at ·Olrlcholj in the Drug district, where fluOMp&r aooom
pa.nies galena ·and j)Opper C!&rbonate in a quartz vein traveming 
gneiaa•. ~ localities recorded for tha mineral are : near 

. Rewah8 in cine of the Vindhyan limestones; in tha granitio veins 
¢ the. Sutlej valley, North-West Himalaya•; and in limestone 
in tha Amherst district, ~urma. Fluorite was found assooiated 
·with, orpiment and.. malgar at Mirgasht Gcil in tha Tirich valley, 
Chitrai. Ij; has als<> b~ observed in a joint in carbonaceous 
(Barakar) ,U.le adjoining ' a d8compoeed dolerite dyke in the 
neighbourhood of Rawanwara, ·Chbindwara district, Central Provinces . 
. No indication of large c!.eposite has lieen noticed at any of tha 
lllcalities.- . 

Garnet. 
({lee • Gem.atones of leseer importance '.) 

Oem•stones of lesser importance • 
.(A. :M. liBBoB.] 

o.Tke mcist muable of the precious stc.aes r.a.ise& in India ia 
lindoubtecll¥ the ruby, but this and tha other stonaa obtained iD 

' L. i. ll'ermot, JUo. a..t. Stm., 1nd., XXXIII, p. 88, (lll06), 
• W. '1!. Bl&D!Ozd. op. r:il., XII, p. ~ (1870}. 

· .. ll'. B. Kallo6t, .If-. fhtll. Bunt. Ind., VII. p. 112, (18'11). 
·•:II'. B. JfaiiR, fiJI• .... v •. Jl lll8r (l868lo 



the country do not approach;. in. value the• Jlllset ·stones· and .pearla 
illqlOl'ted. which, during the period under mview, had . >an average 

· annual value of Ra, 7.6,58,788 (compared wi!ih .Ba. · 1,19,02,603 
d1lriDg the previoll8 quinquennilllli), 

. Of the preoioll8 and aemi"preoio~ stonea in lndiai. the most 
important, amber, diamond, jadeite, . ruby, tapphire; and spinel, 
have been already .referred to., Of the others, the only· onee that 
are of immediate ·oonoern are ,.agate, rook-i!fYstal, berri; garnet, 
tourmaline, and turquoise; •.All of theee except the , last have 
been or are eti11 being worked to •ome extent in Indi.a ; the tur-
quoise may be dismissed. wit'lt, the. mere mention of the. fact thet 
IDdia, beeidea beilig ·• large importer for local 1188, ~ one of the 

· obannela by which the· material ··reiied in ,fersia . a'Jl.d adj!)ining 
- reaohea the :qoropeaa and Eastern 'market. The . othll! 
minen.1a--with some other :jndjan· itones at' present 1188d· very 
little or n.ot at all---deaerv8: mme partioular' mention. 

Up to about twenty years ago thll!e· had. been a. oolllliderable 
trade in aga.te and the relatecl forma of Bilioa,.' oarnelian, onyX, et!l., 

lmown .under the general· name of .lJakik, .. ~ 
Alate• . obtainea: from the amygdaloidal iowa ~ the 

Deccan trap. The best lmown ·and :iD.ciBt important of the p1a.cea 
a.t whioh agate and oameliana have beeJi out and prepared f~ the 
:ibaTket is Cambay, the chief city of the Sta.te of thet ~· under 
the Gujaret States Agency, Bomba.y Pl:eaid8D.Gy• ·The .agates come 
from variOUe States a.nd districts on or near the edge of the tra.p, 
the ohief sources of supply. being the Kistna, Qodavari; · Bhima., 
Narba.da and other riVIIJ!B dminfug', tra.p..qcversd area.&• A large 
proportion of the pebbles comes· from the State Of ~jpipla.. An 
a.ccount of the Ra.jpipla agate ind118try ·bas been given by Mr. 1. N. 
Bose.1 The agates ocour in a oonglotD.IIJ!&te of proba.ble l'liooene 
age, and have been worked Qhiell.y a.t Ra.tanpm: and Damlai: ·'<rbe 
stoD.SS are obipped a.t the mines, and those apptovetl of taken to 
Limodra, whm:e they are baked. The ba.ked atones· are· ll8lit to 
Ca.mbay for cutting and poli•hing. The Ra.jpipla ,~ mines are 
leased for periods of live yeam at a find annual rental· (It ·:toyalty • 

. Thia was Rs. S,OOO a ye£ for the period 190~6~ No; ·p!I!Oise 
data. as .li? the ~a.lue of the stonea 88D.t to Oambay. are. ava.ilable. 
The Ra.jplpla mmes have not been worked since 1917 except. in 
19119; when 148·'t owts.; valued a.t Rs. 8,000, (£597) were ~ 

I Boo. s.t. 81119. 1,..;, X1XYJ4 ""·1'18'<-181,- (11108). 



A certain amount of agate-ontting iB also carried on at J"ubbulpore 
in the Central Provincea, at Banda in the UDited Provinoea, and 
· at a few other plaoea within range of the Deccan lzap. Muoh of 
the agate retailed in Europe is sent from Cambay, and large quan
tities are also exported to China from that city. 

Varioua forma of quart&-rook-orystal, amethyet, etc.-are used 
by jewellera in various parte of India. , 

In the Taujore district, Madrae Preaidenoy, fragment& of tock
.qrystal are colleoted and out for oheap jewellery, beiDg known as 

'Vallum diamonds', whilat the bipyramidal 
quartz..cryatela found in the gypsum. of the 

Saline aeries near Kalabagh and Mad, on the Indus, are to • certain 
extent used for making necklaoea ; these oryatela are sometimes 
'known as ' Marl diamonds '. Rook-aryetal is aimilarly used for 

... oheap jewellery in KBAhmir, Fine pieces of rock-cryetal are eom.e
timee nut into oupa, sword handles, and eec:red objecte, snoh as 
lingtm18, in Northern India. .An exceptionally fine crystal of trans
parent quartz came to light in Bmma in 1925. A. ball 3.0 inches 
in diameter and 130 lbs. in weight, was out from the Dlll88 in China, 
polished iD Ja.pau and found ita way to the "UDited Statee National 
Museum at Washington. The aryetal iB ,preeumed to have .oome 
.from the Sakangyi area near Mogok. 

Small amethyeta, uaually of uneven colour, are obtained a't lDIUly 
.plaoea from Decoau tlap geodes, e.g., in the bed of the Narbada 

AmetbJtl· ud ..... near J ubbulpore, and used for jewellery and 
fllllllz· beads. ~ethyst is common in the Butlej 
valley in Basha.hr, Pnnjab.1 Roseoquarte ilr found in the Chhind· 
wara district, a,t Wamuga,l in Hyderabad and in other phloes 1 ; 

it is used in oheap jewellery. 
Green apatite derived from pegumtitea in .Ajmer in Rajputana 

is reported to have been sometimes cut into gem-stones, but this is 
proba,bly beryl and a ooDBiderable quantity of 

Apatite. apatite of a rioh sea-green colour baa been found 
at Devada, Vi.zaga.patam distriot, Madra.s, derived probably from a 
pegmatite variety of kodurite.• Crystals of a beautiful blue colour are 
oooaaionally found in the gravels of the Mogok ruby mines. 

•H. lL Raydou, M.,.. !hoi. 8un1. ln<l>; XXXVI, p. 'lt!.f, (111M), 
• L. L. ......... op. oil., xxxvu. p. Ill, (111011). 
I JAe. cil., p. 108, (1809). 



Beryl in it& pale-aoiQu:fed P.rieti- ia of ;OOJm!!on• ·ClCCI'IImlllC& 
in the granite-pegmatites of lndia1• 1but the OJyBtals. ·111$· .gene:rally 

too·, ' itl.1loh .fiseared .for - 88· "!gem-atoneL 
8

1r1
1
• Oecllllionally~ in · the pegmatite vama .&t &Ia 

worked for mica in, Bi1uB andi in. Nellore, large orystela · of beryl, 
many inches acroee; &18' folilld 1;1) include clear fragment& wliioh 
might be out as aqu.muuines f but the only places in Indi& where 
attempts have been illade·~td ezoavate pegmatite sOlely for ita 
aquamarines m at Padyttr .(Pattalili)' near Kangayam, 'Coimbatore 
district, where they accomptm.1 tmi' mi:il.eial clevelaudite, at. clifierent 
pl&ees in the Toe!& hillll iii B&jputana, and in the 8laud1i ,Whftl of 
Kaahmlr. Stones, of .ecnsiderable·' value ftre ·obtained "from the 
min& wliioh · waa. worked at 'Padyttt' in the early part ol. the nine
teenth century i a pit' some 3040' feet .iil depth is stilt in· 'existeno8, 
but no one sesmll to have 118ken: au interest in the· pla.ce silice. Mr. ;r. 
M. Keath held a. lease in 1818' 'Tiu! whole area is im~ted 
with igneous intl;usions and' deservee· more attention 'then it has 
80 far received;.. 

An output .. of 4o owta. ·of beryl was- repJllted from 1a!puf State, 
Rajputsns, in 1:929; a"Ud in the follO'lrillg. year· 10 owts., but no 
va1ne was reeorded and no fllrthlll! production h88 beezi, reportsit 
during the period under re:view; In the Ajmer-Merwara district, 
Bajputsna, 281 tons .of be!yl were produced: in 1932, and 32'1' tons, 
in 11!33. This ~· used for the .elttraction1 of beryllium metal, and 
not as a gem-atolie (•es page '28), At .·Sagar near 8arwar · m the 
Kishengarh State, Rajputana, ;aqniJ,maTil\es · occur ·!in mica-bearing 
pegmatites. . ' ' • ' 

Tlu! ooourrencea in Rubmit have proved · tcf. ·bit ot l!Onsiderable 
importsnoe and a paper ·by Messrs, o;: S, 1\fiddlemiss' aud,, !Lala. J oti 
Patahad h88 already appeared in the Recorda' of ·this Departll!.ent.t 
The principal source of the stones is the immediate 'neigbhourhood 
of Daso village, but evide1100 h88 been obtained. to show that beryls 
sud aquarnarinee occur further away up the. Braid& aud Basha 
valleye and also in the Rondu neighbourhood• . ·'The gema are found 
in yeins of coarse pegmatite traversil\g foliated biotite-gnei&. They 
do not, as a rule, shew great depth of oolour but ·the··1Dnt ia delio&te 
sud limpid. . In 1915, 3·71i owte. of beryl ;, varying q11ality -
obtsil\ed in Skardu ; the total value is not lmown but Caioutta 
aud Luoknow jeweH!'II oJ!eled from one to· four: annes a- f'lllf for 

.... Ueol. ...... 1 .... XLtt, pp. 181·1'12. (1819). 



·olein tlanspaHat crystal&· In ~916 the supply inc~eased: tc 4'13 
owta. m the dull sta1ilr of. the marlra1< fow preoiotJ& and semi-

. ,precieua atones jt Wlllt impoBBible to form 8111}' prt.Cise ide& of the 
·~ne of this yield!, but it was saill; tc be several thonsandil of rupees ; 
.trauparent varieties fetched from ~ to 4 8DD88 a mti. In 1917, 
•• test 8lq1811iment with 20 WOI!kmen during 10 days yielded :
.A-1 qll&lity, 7,888 carate; let quality, l!III&!l, 7,546 carats; and 
illd quality, large, 10,440 cuatlt; the· tctal wine being close OD 

iSOO.. •Tlu! deposi.te have as yet been only ·&uperficially opened 
up1 and &· long life for these minea is antioipllited. The last recorded 
entput& are of ao \bs. iD Ji92Q, a.nd 56 lbs. in 1921. 

A ·~ portion of. the high. ground between Afghaniatsn 
·Qrafiriatan ando W akhan) and Ohitral is compoeed of gametiferons 
aml: ohisatolite-b~ schists with large. masses of granitic intru
•aimiB. n- intrusions - variable in sUe a.nd . .node of ooour
rence, and are usually :fine-grained, In one of the coarser varieties 
at Sinrigh-o-gaz (12,000 feet), a summer grazi.9g ground on the 
road from the Lutknh to the ArJrari. bsryla wem observed by 
1\fr.. Tipper in 1922. 4 few stones of poor· quality, whits .and 
badly .:flawed, were seen · m situ, but in the sandy debris below the 
:rook good he;mgonal oryataJ.s- were found in considerable quan• 
titles ;., the latter are of pleasing colonr, but the majority are some
what badly cracked· a.nd oont&in linea o~ inclusions parallel tc the 
.'basal cleavage; Some of the spaoimens were almost of gem· quality, 
and the. loeality was thought tc· be worth further prospeeting. 
' Platy oryataJ.s of chrysob<m}'l have been found in the corundum

. )learing felspat-veins near Kangayam in the Ooimbstcre district, 

ChrJaobeeyl, 
aBBOoiated with nepheline"&yenites, but the 
cryatals· are teo highly :flawed tc be suitable 

ifOJt gems. Ysllow oryata1s, transparsnt a.nd of• good quality, are 
.said. ;to ooonr with mioa and aquamarine in· pegmatite veins at 
Qovindsagar, ~eogarh State, Rajputau but this is probably yellow 
beryl. 

·Gamets have bean WOI!ked to 'BO!n& extent in India from the 
' mica-schists of Bajmahal in Jaipur State, at Sbahpura in Udaipur 

State; in the Sarwar district of Kishengarh 
B&&te, and in the district of Ajmer-Merwara, 

oil ilhese looalities being withili: a re!&tively small distance of each 
other. Returns have not been available tc show the condition of 
the indUBtry m the Jaipar State> bm the statistios ohtaiDed in the 
past inclioated the uistenoe of a considerable indUBtry in the other 



areas. All the8e :mineS - olosed darillg the ten yeam 192t-193S. 
The Kiahengarh gameta ate stated to be the finest in India. 

It is convenient to record here a deposit of massive garnet, 
which might be useful for abraeive p11rposee, noted by ~. Heron 
in 1924., at B8ol'lliri; a village in Ajmer, 5 milee from Mangliawaa 
railway statioD,. and 16 milee south of Ajmer JUIIOtion. The 
country rock ia a dense, tough, dark green. banded granulite. m.ter.
bauded with white crysteUine limeatones. The garnet is :reddish 
broWD, and forma. some liS irregular banda IIID%6 than a foot in 
thiok:neee with immmerable smaller lenticlee and Yllin-like bodiee. 
The largeet baud north of Sa.raizi is from 6 to. 12 feet; wide, iorms 
a.n outerop 111 feet high :in places, and oau be traced rmming verti
oally aloog, the strike for about SOO yards. Thie band is not l!olid 
gamet from wall to wall, but inoludee strealm of. quartz, oalcite, 
a green fmo,.magneaiau mineral a.nd 0011ntry . rock ; gamet, how
ever, forms .roughly four.:6fths of the. whole. .Dozens of loose 
bloeka, 2 or S f~ moss, of almost pure garnet; are. etrewn along 
the outerops of the Wef bande. Sareiri is OOIIIlOCted with MJmglia
wa& etetion by a semi,metaJled road over lla.t country, and &lllple 
labour; is availabla from large villagee near ·at hand.· · 

·The garnets worked in India belcmg to the almandite va.riety, 
and bave a purple colour. Stones of large size were obtained and 
their cutting for tba market formed an important iDduetry in 
Jaipur and Delhi. Gamets of small size but rich colour are very 
plentiful in the sanda of the Trav&IUlOre coast.. 

Garnets are also found iii. other parte of India, as in the Timle: 
velly district, 1\ladrae,l which pxodueed· aboui 1,000 tons of garnet 
sand for abrasive J!urposee in 1914; the workings, however,. -
olosed down .the following year, and remained so till 1927, during 
which some 285 tona were recovered ; in 1928, 4:80 tons were col
leoted; in 1932, 147 tons and. in 19SS. 296 tons, valued at :&. 2,950 
(£222). Jaipur Statej Rajl!utana, pxoduced 7·9 tons of garnet sand, 
valued at Ra. 1'16 (£13) in 1930.. Attention may be drawn to .the 
fact tha~ .the mangaueae.gamet, epessartite, ao characteristic of 
~ · gonditic rocka of the Central Provinces,. is in America some
~ used ae a. gem. The Indian variety varies from a beautiful 
bright oraDge to red-brown, but has not yet been found aulliciently 
free from llaW11 to ,be of uae aa a gem.s Garnets ate widelY" 

a: t =:.' ~ ~.~ Im!;, 'W!'Jil· 2. 84, (1806). • - - u""" 1114., · p, 4!04> (1806). 
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develOped in the banded gneiss, schist and granite of Chitral ; many 
of the stones ate of pleasing colour but are 1181l&lly too flawed to 
be 'Of· value. as gem-stonea. 

H,.u;.. . An output of 12•5 cwte. of hyalite, a colour-
.. . less V&riety of opal, valued at B.a. 5,282, waa 

repcu:ted frolll. Katha in Burma, in 1928, but none was found during 
the quinqummium under zeview. 

Cordierite or iolite, a mineral exhibiting atrildng pleochroillin, 
is found in tha gem gravels of Ceylon, and cut as a gem under the 

lollte. name of lynx-sapphire and water-sapphize. A 
. polished and roughly engraved pieoe of iolite 

·found in •iiellD.e excavations at Bndh Gaya, and showing strong 
pleochroism, deep violet to nearly · colourless, has long been in the 
Indian Museum but no locality for the mineral was lmown.1 It 
·haa now 'been found· at two localities, Damely, in complex rooks 
composed of· sillimanite, hypersthene and biotite, in the Vi.zaga
patam<· Hill-traote,• and in the Kadabnr umim14Jy, Triohinopoly 
dietrict, Madras, where Mr. P. N. Bose reported its ocC11l7811ce 
in abundance: near Udaiyapatti and Kimnur aseociated with .. 
labradorite and mica-8Chist. There are ancient pita dug apparently 
for this mineral. Small pebbl~~& of iolite are also sometimes found at 
Mogok. , • 

Kyanite iii :found .at many localities in the Arohman formations 
of India and is oooaeionally used as a gem-stone on account of the 

.., fine blue colour it aometimea ilieplaya.• An · 
~ anthentioated locality for gem kyanite is Nar-

uanl, Patiala State. . The jewellers at Patiala oall it lwv;. and 
used to say that ·it sold at Rs. 3 to Rs. 5 per lola, a rate equivalent 
to lOs. to 16r. 84. per ounce. • Kyanite is alBo plentiful :in Kanaur 
and Baehahr in tha Punjab Himalaya& where it baa often been 
mistaken for sapphire• 

RbodoDita; ·a manganese-pyroxene, is need abroad (e.g., :in tha 
Urals) as •a gem, and cut into all kinde of ornamental objects. It 

· · is found at many localities :in India aasooiated 
Rhodonlllo with manganese ore deposito, and although 

none of it has yet been used for ornamental purposes, BOiteble 

iy, Ball, ·Pro<. A•· Brw. B~mq., p. 89, (1881). 
• T: L. Walker, ...._ 9<Dl- S.W.. 111<1., XXXVI, I'" 13, (1008). 
• M. Bauer ond L. J, 8-. 'l'Jeoioas Blolleo, p. 41~. (1804). 
•1'. lll. ~ R ... Qtol. S.W.. 111<1., xxWJVt'• (1908). 
I :jL .. ~ ,II-. (}fDl. - Jilt!., " 102, (180&), 



IDAterial for the --~ Df .lllllall :objeot, .Cinlld Pll obta.bled at 
several {)f the .minee.' 

The beautiful :r$d tourma!lne known as ' :t'l!obeDi.te ' ,is worked on a 
emaJl scale in ~Ruby Minee tract, in Mong.)fit State and near Maing

ToamtaUne. 
lon in the NorJ;herJI. Shan .s.tatee of Upper Burm.a.
:J:he prOilucliion £rom the Ruby Mines .tract ~ 

ing the four yem 1904 to 190'1 Jlyemged 101· Jlm. Ued at 
£760. SJllllll output& W&:r$ llecorded from Mang :Mit a.ild ~o'll up 
to 1909. Since ;then :no :ligures ~'~e bee:n .received. 

An intereeting :f$FOr:t waa published· in 1908, by Mz. E. 0. S. 
George, Deputy Connnil!l!iOJlel' of the diatriot,' on the workiDgs for 
tonnoaline round the IIIDAil p~ :hamlet of Sank& aoout a mihl 
east of Ma.i~, whoze op~tions woze oaniecl o:n by the. Chlnese, · 
aooording to looa~ tradition, acnne 150 or 200 years ago. 71k. George 
$tee that .after. the ·Chinese deserted the. m:ea., :the Kaeh.i:ne z~opened 
.the· minee, but the indWlky waa again interrupted llD.til about l886. 
wh.e». - ~l;i!} Ope"tati\)DB were COJIIIDIIuced. -IIDileJ- l'u !Jeinaa, 
who contracted io conduct .all miniDg operati~. until 1891S, ~ 
Miin.g-M,it (Mom.eit) Sto~ Tr.aot w~ .afterwwde llOtified by .Govern
m.en.t and .regular lieensee w.ere lil!iken 1lJI in 1899. DIJling the 
yeare 1903 to ;1.906, the .amo.Uilt.s .recovered b:om ' tourmaliJ:ul ®eneee,' 
the rate being Ra. 2 per worker per month, were .Ra. 2,000 (£133-) 
to :ae. 3,000 {~) .each •y51: ; ai.llce then :they ~- 11.-:v~~ fallen 
~. . .. 

The toUrmaline is. folll1d . 41. soft, deo!IDlposed granite-veins, 
which, being ~~y covcecl by a thiPk deposit of jtmgle-oled 
soU. are found ~ather by aooi~t ,tJum t.bJough ~· guidanCe .of 
any ~ indications, lsoleted. CI.'JIIfiqJs .ere ·toJmd -IICOPI!i®ally 
lying in ~- ted .soil,- and men. llrith smaJl - ~ w 
it profitable; when. they hau leieure, to ,&ear@ thlough -~ soil
cap by digging .. shallow. pits; Twinions or v¢;ioa,i shafts, about 
#. to 5 feet squaze; are also put down •on .the .ollance of st,riking a 
t.ounnaline•bearlug vem, •or kt/acll, ,and the o~ of theee JtDtillotu 
are permitted to extend j;h~ working& . DILderground to a mdiua 
?f Ave fathOJDB ·fr!llll. the ~ of ll8eb. shaft. &DU! of the work
mge ~xt:end to ,~~ .of abo11t 100 feet, whioh appears to he ab.olJl; 
~- limit . of the mmers~ engineering skill. The tourJllll!ine .found 
lB sorted mto ~bree cleeses : (l) a11tetc gov, the best lig~ink 

! t;__ L.~,.•- tW. ih,. iflll., :x±x:_vtio if._ ·~. ~- (~IIOPJ, 
- .. . 1M., XJtUJ. fP- --- (11111!!), 
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rubellite, !If wbioh there are two kinds, hteik t.i, showing well-developed 
basal ,,p,J.nea, and be yan, crystals terminated .bJ' rhombohedral 
.faoee, · or :with only a small development of the 611811 ·plane ; (II) 
akka; of a llarker colour, with the lower part of the oryatai. .bro:wn 
or blaok .iiJ,.,· .colour.;; (3) sinzi or amyi; all fragmentary crystals 4f 
any oolo.ur · wbioh are imperfect, or of a small Bil:e, less than about 
an inch.. ' ·The ~ ia given without charge to the buye!:' of the 
lot!! of· ·iibl t\Vo better kinds. The best kind, Cl1itel yoy, may bring 
as muoh as Be, 1,200 to Bs. 1,600 a vias {3-65 lbs.). The lti!/G111 
ayatem, or Q;p0811ll8 of the veins on the hill-aide by hydraulio actiOD, 

has also been attempted at two looalitiel! with 1lllOertain zeaults : 
this work ia limited toe the rains· and ia banctioapped by the coat 
of leadiDg ·fih!l·· .water-channels for long diatsnoes. All locally-made 
p~ . .,. ~acted by brokOA usually ShaDJ .or .Blum Blll:lllaiJ.8, 
.They in tum aell at Mandalay to purchasers for the Cbineee market. 

In 1909, seven ~nea weighing 63·8 ratis or 87-1! oarats,l valued 
.at .@28, ·were fouild in. •the Northern Shan States • 

.4. beaut.iful green tourmaline with a crystalline limestone matrix 
' ia wo!:ke.d in a .~. way at Namon near .the Salween river ill the 
Southern ·Shaa .Btatss.. Green and blue varieties ooour in the 
pegmatite& ·of ;some p~~rts of the ;mica-mining area of the &l&l:i
bagh .diatriot,. but . the stones are ~t worth the cost of extraction. 

GE11l!n 't!)~lines are alao f!lund at the sapphire lllbles .~~ore& 
of Zanalrs.r ·in, 'Kubmir• 

The• miDer,.t zircon ia. known in various parts of India, tpd 
where it ~· in the nepheliru!-s:yeuite series near Kangayam in 

. the Coimbatore .district, it is picked up in 
ZJ..oa. amalt quantities and paesed into tha ·market 

ae. oorundiun ; i,l; is, . h!!wev&r, nowhere fouild auJiicJiently trans
parent and ,_wlees te be used ae a gem. 8imilar material is mat 
with in Travauoore (see page 120). Sherry-O<>loured zircons are foond 
in the Mo- Stone~. 

Olass·making materials. 
[Cyril S. Fox.] 

h the pre-war quinquennial peri!ld 1909-1913, only three :llrms 
appear to. have .been engaged in making g!aesware in India. In 
19111; no lelll!. than 32 .firms w~ reported ae making glaes in this 

•4.$] r_cll,.lJ ~ V!>.f~0·69; !>lUll\· 
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aountry; At the pl8Silllt time, Jargllly owibg to the general trade 
, depresllion, the number of firma 1111- work in .the' domestic glase 
ind'UBtry is believed to be less .than l~. . . 'There ·iii no doubt that 
the need created by· the Great. War led .to· th!il· rapid devel
opment in glasa-ma!ring in India. . Alreadyc •ill, 1919 it wail eati
·mated that the gl888ware J!ll!;de m Jndi& wali ~hly one-fourth 
the value of the imported glassware,, However, .-as no ata.tistios 
of the domeetio ind'UBtry &ppear 'lio·· })e &'V&ilab~ it jiJ ~ poaaible 
to' draw oomperisons now. De.ta for imported glaaswate for the 
period 1929-1988 are given in the aooompauying T11bles l~9 e.nd HO, 

1D21 
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TABL1I 140.-Valve of~ of Gia3tiiMII IJCIJOtdifrg lo CGI&IIIIy of 
origin, etzcludifrg GO!JeNimBI'It impM'tl. . 

- 11111 1110 11111 1111 1oa 

liL :a.. ' :a.. :a.. :a.. 
VDIIed~, . . -.~ ... 1o,N,IId'· . iJ,&I,148 U,D1,171 U,lll,ld 0- . . . ......... 18,98,898 a,eo,sa7 17,'10,0&0 U,S1,71C 

Dcllllum . . . . ......... 18, ....... 1C10.6.MI ~1,1'1,221 11,81,007 - . . . . QJ,IDB ........ , 1181,&D 1,18,fll l.t7,tQ. 

c...hoo!Dftllla . 80,18,871 o,eT,OH .11:11,41,811 12,41,511 n,so,m 
Italy ' . 1,86,175 :1,4!.851 1,77,086 1,08.5).& I,ID,IH.O 

~-. . . . . _ ... 
11,'111,1100 .... ...... ; 10.&1,181 "·--01JuK- GOIIIIIila . . . U,lt,IH 1t,B!;6ll8 '1,10,'110 ........ ........ 

!I!OI.IL . 1,11.17,4111 J,78,0to381 :ut.ta.aa. :1,11,11l,a71 '1,11.01.711 

It is seen from Table 139 that the 'Value of imported bangles and 
beads, i.e., glaesware for personal adornment, fell from Re. 117 
1akbs in 1929 to under Ra. 4S lakbs in 1933; The value of 
all kiDde of glaeeware imports baa fallen during the eame period 
1929-1933 : especially is this true for the imports of glassware from 
Europe-Czechoslovalda, Gmmany, Belgium and the United Kingdom, 
chiefly, On the other lumcl, the imporfa from Japan :have fallen 
to a much smaller extent. However, notwithstanding the trade de· 
pression, the lowest value for imported glassware, that of 1933, 
iB no lees than Ra. 128 lakba. Bo that given suitable :raw mate
rials and ellioient :maohinee and quali1ied workmen there ill a oon
siderable market in India for glassware of different kinds, especially 

· .bottlee and phials, sheet and plate glael, to eay nothing of bangles 
and beads already mentioned. The technology of glaes manufacture 
with particular reference to India baa been dieoussed in the Ind.,_ 
tria! Handbook, Indian Munitions Board,. p. 265, (1919), and more 
fully in .llulletiM of Indian Iflllwfrier and Labour, No. 29, (1922). 

The obief conetitilents in th.e preparation of glaee 1m! silica, 
usually in the form of quartz eand or powdered quartzite, and 

alkalt or 8oclium oxide in the form of sodium 
Raw maledlls. carbonate (soda aahj, or sodium oulphab (ealt 

qake). . Tjlese · p~aterlala w4en . tusOO. together yield molten glau. 

h 



4QO ·IV~ 

If ~he me~ .!lfll pure, especially wh~ free ·of meli!J,llie o:>Pde~. 
e.g. ~ oxide; ~e J<l!llll}til!g glaas ia ole&il! and :readily fusible and 
l!!lll!llwim• 111ft. 'i.~ eMily wa~chlld. By; .·adding b or lime
~e,·· & '-- fusibla and harder glaaa ·.!\!.· made. For specially 
hard or 4e&t-resisting glasswa.re, &111DliD& ia 1\d.ded to ~· ~toh. 
Boraz is often used when a specially elea.r optical glass 11 demred, 
but in ~· Cl!8B it is essentjal t]jat the other- raw materials ·should 
be very free Of implU'ities, Similarly, if colo!!red gi1188 . is ~~· 
quired, specW. colcnrring agent. I'UI added,. Where the :rr,w . mate
rials !lfll :not qnite pure and the resulting glaas •has a tinge of 

· colll!!r, ao co~tive or deoolorls~ ia liSed ; e,g, mailganese dil!xide 
will QP:rteot tile greenish t~ due to smell amount. of if~m PJ<idll. 
I!:owaver; t}le main .oonstitq.entll l!ol"e good. q_uartz S!llld, or Clr!lfllLed 
q~te; .ape!, aJbli •. 

It has been found that a ooal'Be sand. delays the fusion of. a 
. bateh 1mixture) while too fine a sand may produe& dust in t~ 
:fumaoe and ~. turbidity in the glaaa and render the OOIIipost· 
tion of 'the· glase va.riable, Experience has 11hown -that ··equal 
sized grains of quartz lll'll• most desirable and that the variations 
should not ·exceed. 0·025 inches (diAmeter of grains) or fall below 
o-ooD inch ... _ The ao-to,speak -•perfect sand • is that of Fontein· 
blaau near l'~ 1there about 80 per cep.t. of the S!llld C01llliHa pf 
particlea between 0·00!1 ·to O:Olll inches· in diametlm, and avarages 
over 99·9 per oent. liiliea. .!mong other suitable eo-oalled 1 glass 
sands ' may be m.entioned those. of Lippe (99·8 per cent. silica), 
Aylesbury (99•1i to 99,8 per ~ent. silica) and Berkeley Springs 
(99·65 p4m cent; silisa). ·iJI Europe· and America. For .ordinarY 
window ~·. th& silica cOntent .need not be quite· ao high; wbilll 
for greenish bottle glase, the pJBity ia often appreoisbl:y . Ieee. 

&nds · of the degree of pUrity·· requisite for glaes-ma!ring occur 
in seve:aJ places in India. . At Jllangal Hat and Paotraghatt&, in 
the Ra]maiml Hills, 'there oconr white llamuda sandstones which 
~ orasb,ing~ wuhing, &nd sieving yield Blind from which glass .of 
cmdiDuy quality can be made; Th!l -pteeen@ •of kaolin; in 'this 
sand appears to be the cao118&· of an infusible- eoum that lormlf. on 
t]u, top Qf th• xnelt with the elear • m.et&l • ~w ; ~ 801iln would 
<le~ ~ !WI of the sand. in pot furnaces, bull would .not be ao 
ll0ll01!11 m a t.nls: furnace where th6 soum. .could be l!lrimmed off. 
~!U ~ghra. e.nd Borgarh (l.ITaini) ueaor Allabebad, sl auitsble sand 
~ Pbtamfl!l l>y ~ l!nd gradipg a Vindhyan. qU&Etzite• Good . . ' 
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q~ ilim~ . can be obtained from Tertiary aandatom~ at Ban
khe~ and from the Sabarmati river eand at Pedhs.ml.i, both ill 
Baroda State• ~· of suitable qllaJity are aleo reported -to 
··Occ!lr · at iJubbulpore in the ~tml Provin!:es. 4 grit! QllOlllll a 
mile aoutli. ¢ Bo.rodhia in Bundi State, Rajputall8, which l;rlllllblea 
into a sancl . tm the. application of !!light preaeure l!nd might be 
utiliSed for th~ purpoee . of glus manufacture, 1fhilat the Infra. 
Trias llinestouea• · in the vicinity of Garhi· &bibullah sud 
Muza:tio.rabad are silicified in a peculiar way resulting in the ao· 
numulation ,of large .JII&S888 of soft, granular, almoet powdery silica 
that mif:ht b.e '1Uie4 for the same purpoee. 

Chemical .aruJlym of •~m~e I'llllian Ba'llll&.• 

·'. llolllabibl""u 
·~ Patraghattt.. Iifllial, s..Jrheda. Pedhamll. for oompari· 

. :i IOQ • 

k- PoroerR. Peroeot. Per-*- 11 .. -. 

!'"·•,, 

... 
Na,!l • 2·8& · 

98•9/J -P·8D 

0·02 

0,11 

•il 

99·89 

G-0'1 

0•11 

O•Ql. 

0.1& 

0•06 

ail 

88-10 

CH7 

0·~ 

O.Ql. 

CHI 

0.07 

ail 

tlil 

0•88 

99·80 .. 
0·18 

0.008 -
CH8 

..... }. { 
Lop· OJ! ig!litio~, ·· • . 

·1~--~--~~--i----r----
100.00 100-()1 IOCJ.ll8 

. • B&. ~ BfWI/o Ind.. ~1 l'• &1, (19~0), 
• O'P· ell., LXII, P• 66, (1""")· (l-) 
• pull, 1114. I!lljlUiriu and J,d/x11w, No. 20,·p. 12, ••• · 
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',l'!le sands obtainable from Loghra (Lohagara Hill) .and 'Bor-. 
garh (Be.rgarh). are in actual liS8 by gless-malring firms at Bahjoi, 
M~bad dislir.iot ; Talegaon Dabhade,. l,>0011a district ; Balewali, 
Biinor mstriot ;. ana . near .Allehabad. In addition, sands 1rom 

. Jejon Doaba .(Jaijon Doaba) in the Hosbiarp~m dietrict and izom 
·J:lawlli Madllopur .in Jaipur State are used by .certain firms; 

· Amongt!t the other essential raw materials. ~ed in gless ~u
.facture the nett in importance to silica (sand) ~ .aodi'lllll .oxide 
!lither· .in. the form of sodi'lllll carbonate (eoda ash)· Oil aodi'lllll liJII
phate (salt cake). The soda content in the batch .. mixtures in. 
use in India ia higher than the average., This ,high. soda ,eontent 
will result. in a glass of low melting point and thua one that is easy 
to work, Sodium sulphate is produced in. India, as a by-product 
~ fairly large qllantitiea. The soda ash. l)Sed;. by many manu~ 
faoturers. in India is imported by, and IIUppliea, ~ obtained 
from Imperial Chemical Indoatries,_ Ltd. Saltpetr& lias . been col
lected' for years in Bihar, the Punjab, and the· UDited Frovinoee 
and .exported in· lerge quantities from India •. Gless-maJdng firms 
obtain suJiplies of this ingredient from Jalesar dietrict, Agra, Muttra, ' 
and Lahore; Calci'lllll oxide is usually added in the form of the 
carbonate; limestone. Limestone of good quality occurs in vari
.OJia parts of India and is obtainable almost ~ywhere. Katni 
and Debra Dan are tw-o localities from whieh mpplies for gless-
making ~e obtained, . 

. Scim£ batch mia:tut"eB irl USB m I flllitJ." 

Jlat.JOO. 1 •J • • & I ~ 7 .a I 

~ -.---... .. 
i loG 100 too 100 100 100 100 100 100 -. .0 ·10 40 I ISO .. .. 48•5 58 

1:.1& .. u • • 11 so 1& 8 .. .. lllol . 
llallp .... .I ' n,• I 8 1lH 
C1lllet' .. ISO 1 .. 



sy ,. water; _ _ 'Thd ·borax: -illled _ by indian glaas-makiDg firma is 
aU unportecl. either ftoll1 Europe or Tibet ; it is brought down to 
the plains of India from Lad•kb and W eatem Tibet. V arioua 
colOUring _ligentli· are- used, of which_ the· more importent ue pyro
luaite, an ci~da of manganOIM!• nickel ozide, selenium and salta of 
obrO!nium. The firSt three art also naed as deoolorisera, the action 
·.depemting on· anperpoaing one tinge of colour, due to impnritiea, 
with an> -equal• depth cd -a complimentary colour; :Maugan
diozicle naed by Indian ins.n11facturers is largely obtained from 
the Central• Provinces, though material of the requisite purity ia 
alio' obtained' iii the Pani mine, Chhota Udepur State. 

The impurities that may b• hannflll i!). glaBB·making are mainly 
those that may be pzesent ip. the sand used. Alumina may be 

11BBfui.Hn gina that baa to witbetand preaame 
and heat 1111 in thermometers, ampulea, ganga 

glaBBBil, combustion tubing, -eta,, sa it. ·reduces the coeJiioient of 
expansion and inoreaaes the hardneaa, brillianoy, and tenaoity. Ita 
dieadvantagea in gJaaa JJUUiufaoture are. that . (a) it decreases the 
fusibility, .(b) when ~t in uceBB of· S per cent. it appreciably 
ilicreasee the 'Viscosity at working temperatures, (c) glaBBes with 
alumina dO- nw Yeadily -]nix· with• others- 80 that it cannot ba used 
foi: ~et, {d) where salt ~ is used and alumina ia present there 
is a: tendency to a slightly blue .colour on account of the formation 
of·an almninillm compound: similar to ultramarine. H the alumina 
oooura aa ·mliscovite• -or· clay it can: be removed by washing the 
sandi but if ·it oootli'B • as felapar it 0annot be so removed. 

Iron compou:nde boom as films coating the quartz grains or 
in patticles· of ilmenite __ or. magnetite. H no deooloriser is used 
6·02 ' per cent. or leBB of ferric oxide gives a colourleBB giaBB, tlle 
colour increaeing to- dark green with from 1 to l·li per cent. H 
decolorisera such as manganese diozide, nickel oxide, or aelenium 
can ba · used• a ·higher propOrtion of iron ia permissible. Magnesia 
is imdesirable as· it makes the gl&BB viseoua and 'stringy'. Organic 
matter in the sand chars when the batch ia heated causing black 
·spotil that are DDt. eaaily burnt. out. . • 

There are certain raw materials consumed m the glaBB·making 
mdUStr:Y tbat are not included in the actual composition of the 

glass. Theee inclnde refractory materials for 
..... _....... the fumacea and ooa1 for firing tbe fornacea. 

The. 'Sources _of theee materials may be seen by reference to the 



a.ppzopri&te section elf lbi$ .. :remw &Dd it ·may •be . ~tioned in 
passing tha.t the .oost of fuel <constitutes •one of, if not the, gr~teat 
items in the industry. a.nd h,enOt! a. eheap supply of . iu!ll lB of 
pa.ramount im.port;ance. 

The !lhoice of the mw mater.iala for glaas manufactn!li· iJ .., matter 
of grea.t im,porta.noe, ail the q11a.li1& .of the finished producl depends 
very la.zgely on the ;purity •of the raw materials used... Suitable 
materials are available. in· lDilia; so far as the· majOE ·ingredients 
are concerned, &Dd Olit! ,Of the• • most Un.portent consideiationa ja 
thet of the looa.tion .. of the faotory so tha.t these materials. may 
be brough1: ~er· With· thll• tnininilnn of expenditn!li IJil ··~ 
port. . . ; . . .. . 

For a long time .pailt there• has. bee!l an indigenous glass industry 
manufacturing iDierlar varietieJ of coloU%ed glasses from the impure 

sands. 'Of ·celtain rivers with 1ihe iiftlOiescent 
Tilt 

1
ndallrJ• alkali ·lmoW'il aa. reA. .Thla g1aas ja eold 'in 

lump farm and remelte.d by the . buyers a.nd utiljaed in the prepara
tion of bangles. . Thla 18. a flonti•hing. industry at 'Firozabad, 
nea.r .Agra., where perhaps· 20 .. wprka are engaged in the cutting of 
bangles alone. There· is,.· how:(ll'er, a modem glass . indllStry iu 
India, ~ting from abotd! 191~'·' ·ana oompnsillg works equipped 
with tank aDd pot iunl&oee . ana. with. glaas blowiDg &Dd lumdling 
a.pplianoes. There are eight such works in Bengal, seven nea.rJlalcutt& 
a.nd one a.t Dacca; two in Bihar and Orissa .at .Pat!!& a.nd .. Cutt&~; 
one in Madras at Tbonderpet; .fourinthe ·Central: Pro~Nagpur 
(twQ), J abalpur a.nd Bha.nda.ra. ;. :at least eight .in the United llro
vinQei!-Fir()y.abed (severa.l),. Alla.habad andJ

1 

Naini, H&thrae,. liala
wa.li and Ba.hjoi ; three ·ill the Bombay .Presidelioy....,-BOI!lbay 
\Mazga.on), Talegaon-Dabhade, and ()galewadi: (Sa~); · &Dd· Dine 
m the Punjab-three at Pa.nipat,, two .&11 .Amritear, .Qnll. ea~ at 
Ambata, Ludhiana, Qe.dia.m and Sbahbad; Markanda.. · · 

The glaesware made in the modern ty}MI \if. •orks la practically 
confined to. phials, bottles, jare, lamp c;bimneys,. s:badee •awi globes, 
~biers, jugs a.nd cheap· tableware, in many oases. also pa.per 
wmghta, and more rarely, e.g. at Ogalewadi;. pressQd \'!:are. suoh as 
platea awl. dishes. Sheet and window glaes iS· . .made .. at ;Bahjoi 
onl~, eo far ae available information goes. Nq plate gl8lll!, .glaes 
tubmg or speoial glasswtlrll, such as optical, heat'resieting or 
~~ora~ ~· appears to be prepared in· cOIDJD.Iltlljgl (luan
tities m India ;ye~, This oJaes_ of glaasw&~:e-eepecially plat.e and 



tubmg......nther requires elaborate, coatl:f moohinery or entaila a 
degree of skill aDd &Ddamnae whioh is un•*inaiJie in a. troJ.!ioal 
olima~ 

In. conclusion it may be said that the Indian glass industry 
appears 1;!) .OOJISist of independent firma eauh working OJi ita own 
without any kind of nnderatauding betweeJi ·tlulm. Th- is toom 
for Oo•.ordination and for improvement in methods of manufao· 
.ture, quality of ma.tetials aDd in variOWI eeonrunin · both in a 
hotter knowledge of tha available raw materials and in increaeing 
88les by .studying the marketa. At present it is difficult to secure 
deteiled .st&tiatios of production and ·of the quality of the raw 
.inaterials,, etc., utilised. . Except for the aJkali (soda) aDd certain 
c'h.emioals, practically everything else for this induatry, including 
furnace materials, is available in India, 

-. 

Oypsum. 

[E. R. Gu.] 

Gypsum occurs in considerable abundance in various . parts of 
India,· ooourring both in the fibrous form aDd as clear 8elenite erye. 

- tala. In Baluchistan, the Tertiary clays, and 
9;~c.ilrren~· _ , shales of aJl ages, whenever they are but 

illightly disturbed, contain numerous erystela of gypsum scattered 
-throughout their maeel .; in Sind it occurs in beds, sometimes three 
to .four feet thick, near the top of the Gaj beds of the Khirthar range ; 
in Kaohh it occurs in ablindanoe in the rocks below tha Nummlliitio 
limestonas. In the Salt Range, it occurs in large masses Within the 
Saline deries which lies underlle&th Paill!ozoio beds but is, accotding 
.to recent work of lower Tertiary age• ; -whilst along the foot 
of the Kala Chitta range in the Rawalpindi aDd Attock districts, 
it is characteristic of the Upper N ammulitio st&ge, reaching thickn"•ses 
!li a few feet locally.• Massive white gypsum of good quality 
occurs at the top of the Saline sories in the Kohet district, North
West Frontier Province, and at KaJabagh ant! Mnri InJua in the 
Punjab ; it is Eocene in age. · .Again, in the Khasor range, below 
Kingria.li peak, massive white aDd grey gypsum occme · as thiok beds . 

1 E. Vredenburg, se.. Geol; SurD, lod., XXXVIII, P· 200, (1900); 
• atwra~Bc~Mcio, VoL II, No, 12, pp. 460-t63, (June, 1U3t). 
• B. 1L P-,. M-.. Qfl1l. Sa,..l..., XI. ~ 3, p. 376, (lt20). 
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below the Talchir bouldm-.becL . :The· mineral ia eapecially ~ 
of the Lower Tertiary of nort;h;westem In.dia, and ia plentiful in the 
Pegu beda of BliDD&. m the transparent form of eelonite,,l . · 

A wry interesting .and.i judging from the zeturns, •comparatively 
important OCC1ID8D06· is .On& lOc&ted eight miles N.N.W:. 11£ Nagam 
m Jodhpm (Marwar)~ Rajputana,• :where a bed, fi.ve feet, thick or 
.11101'8, oooura over 6!1' area .of eight. squat~~ miles iil ailt ·probably 
formed iil an old· .salt-lake. From 1929 to ·1933, the largest produc· 
tion of gypsum Willi; llll:formerly;, obtained from Jamsar m Bikaner, 
Rajputana (aee Table . Ul)• An analysis iil the laboratory of the 
Qeologicai 8~ of India :!lh~ 

Per oent: 
Bi01 ' . "' .. •: 1-20 
Jle,O.+AJ.Oa ' 0<48 
·CaO 82·39. 
llgO • • •· 0<48 
BOa • . ; • .. «"1' 
X.O CtiODiliiDod)i • liiH6 
00( . 11-88 

8Hl 

The quality is;. therefore, good,. and. large quantities are .available. 
Lesser quautities occur. iil many other "Places in Bikaner. Sel&Dit;e 
crystals of similar origUt to the deposit of Nagaur have been recently 
found in the klmkcw nea.r the base of the silt in the · Sambhar lake,. 
Rajputaoa. A small gypsum .. deposi1; of no eoonomic value. OCGl!r& 
in the Chambal vall~, I)holpur Stat;e.1 

In the Triohincpoly .district of Madras, fthroua varieties· of gypBlUII. 
ooeur in clays and shalllS. of Cretaceous age. • 

Thick beds of .gypB1lm, are .said to ocom in the Kangre Oliliu iil 
Bhutan,. m &SIJ(ICiation with dolomite. The mineral is also known 
in limited quantities .. in·. t~ Older. Alluuum, .in the llamirpur district, 
United Provinces, 1 a.nd under similar oUo:umstanoee in. the .. adjoining 
pme of the Jhansi distrietl where. it is Called usraith. Gypsum ia 
also found in Spiti and K8!111ur, w the ~jab }Jimalay~. Betw&eJL 

' Lblcl., ~ 1, p. 216, (1912). . ... . . , 
· • A. M. Heron, ' The Mineral R- Of l!.al-iima·' !l1Nlili, .IliA. ~hoi. I""'l,-"· 

XXIX. Pt. .. p. 361, (1938). . . .. . ..- ' ·. . • ' ' • ... .. 
t A.M. H""'!'o Bee. Qeol. Blon!. lfl4., XUV, p~ 20, (19U),,, . 
: ~·l: ~··~ /::."'· Min. Geol. I...._ Ifl4., XXV, Pt.~ pol81i(l920); 
om' D T _. m ••'· • , ~,!71<1., XXXIV, p, 28, (1908. )... " · 
~. • - ~·-- .,.. Gil.. ......... vu, pp 281 280 (1909) 

t C. A. BBl>errad, op. oil., XLII, p. 66, (1912).' ' ·~ 



the ;Lipak and Yulsnd rivers in Ka.nsur the gypsum occurs in im· 
~.nse mssses and thick beds replsoing Carboniferous limestone ; 
~t 18 used loeally for whitewash, but the ineooeaaibility of the deposits 
'irould render abortive any attempt to mine the mineral for trans• 
mission· to the Indian markets.• Very minor OC01111'811C88 of gypeum 
aa reported among the Krol limestoll811 of Sirmur State. • 

· 'The·ohief uses ·<!f gypsum are as a fertiliser for the soil and in the 
·JII!Ulufacturlk of Plaster of Paris. It also has the ueeful property 

~ Uses •. of retarding the setting of any cement of which 
it forms on ingredient, and from that indtistry 

a ~fairly steady demand is forthcoming. Its efteot in email quanti· 
ties .upon crops ie said to be remarkable, and its ueefulness to the 
Di.Onsoon crape of eouth Bihar has been experimentally demons
f\ratedX . A oammon appHoation ie two maunde to the aore.. Inoreaa

. ing, ,_atnOunts of gypsum are being imported by the Department 
of,. Agrioultore,_ Bihar. and Orissa, from the J811111&r quamee in 
Bikaner. --

Gypsum has. been .. >used in stoooo work, and for the manufactors 
ci~ ,lsttices and -open-work screens in various parts of India since 
ancient times. Th&~;e,. and other local industriee are described in 
the' Quinquennial Review of the Mineral Production of India, 1924-28. t 

At the Ol)lll)nlmcement of the previous quinqu81lllium -1924tli 
i~bl!"D.t- twQctb.irds. of Indie'a total production (38,123 tons) 

came from Bikaner State. By the yam: 1928, 
·PIOIIadioll• • however, both the Jhelum district, Punjab and . 

. .Todhpur State had' increased their outputs considerably, the produc• 
tion figures of these two areas and of Bikaner baing a,bout 18,000, 
15iOOQ and 25,600. tons respectively, out of a total production of a 
little• over 59,000 tons. 

As will be observed from Table 141, Bikaner retained the lead 
.im,till932 when ita output was exceeded by that of Jodhpur Btata; 
in 1933 Bikaner waa also passed by the Jhelum district, Punjab. 
In the latter year, there was a :maTked :Call in Indie's total produc
tion. 

In the Salt Range, Punjab, the quarrying of masoive gypsum 
••t Khewra, by the Northern India Salt Revenue Department, was 

1 H. H. Hayden, y,.., fhol, /lfm,ltsd., XXXVI, P• 101, (11104). 
a BeG. Q..Z. /l!m.JM., LXVII, p. 34, (1933). 
• D. CJo..- - ol.&lrrlril ..... ~- Ia Jadlai(l-.21), p.lll. 
• BeG. ad. s-. lad.. LXX\T, pp. 40MWI, (11130). ' . 
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llQm!Denced in; 192'1-28 &lld, during the fiDaJ. year of that quinquen
.aium; the proouction amounted to 7,426 tona. DuriDg the futt 
four years of the quinquennium under review, the production of this 
eubaidiary industry slumped from 6,693 tons valued at Ra. 14.,268 
during 1929-30, to 2;167 tons 12 cwts. in 193lh13. This wee partly 
due to. competition ·by. private t.Tadera at Dandot. S milee west of 
Khewra and ·to. the generQ, depreesion in t.Tade. During the 
finanoial yejl.r ,i933'34, there wee a recovery in the Khewra 
production to 6,4113 ,toD&. 

Duriog the quillqiiennium 1929 to 1933, .the recorded value of 
Jodhpur gypsum remained faitJr steady at about Rs. 2·6 per 
ton. That of ~ikaner dropped from about Rs. 2-6 in 1929 to Rs. 1 •8 
in 19321 but. rose again in the following year to aboul> Rs. li·O. 
~ypsum from .the Jhelum .district fell in value from nearly Rs. Hi 
in 1929 to a little o~ Ra. 1,0 in· 1933, 
. The la.rgeei; producer of gypsum in the world is the United Stai;ee 
of J,meric&, .&lld the bulk .of their output is .used for the manufacture 
of lire-pro~ wall,boarda. l'heee have increased at the expense of 
the. fi~boatd on account .of the._. with which the;r cau. be applied 
and ,by reeaon of econoJQiee elleoted by ihei:r use. The wall-board 
als.o lends itself .to an attractive plaatio finishing, whioh has added 
to ite popularity. The -.of gypsum in India are large, and 
an increase• in ita .use &lld dema"d would stimulate an indUBtry 
capable of considerable expansion. 

Kyanite (see also Sillimanite). 

(.A. ·lit BlmoJr,] 
Of tecen1i years the minerals kyanite and sillimanite have come 

into prominence beCII1181f of their. value for certain purpnses in the 
om.mic industriee. Their ·1186e and propertiee will be found des
cribed Uild£ ., .. t ·simma.nite}· 

The known depoSits ·lif masaive kya.aite in India are confiued 
alliioat· entirely to Bihar and Orisaa. In 1907, Mr. Srinivasa Rllo 
aubmitted ·some specimens from Lapea Burn in Klmteawan Stato, 
Blnghbhum district, Bihar and Orissa, · to Sir L. L. Furmor of the 

- Geological Survey of India; ·They were then thllilght to be compnscd 
ofcortmdnm. withSOJII8t.Temolite. In 1908, Bir L.L. Fermor visited tho 
hill and found eonsiderablll outcrops of kyalli1;e-took. 1\lr. K. .A. L 
Hallowee, in unpublished departmental reports of 1907 And 19011, 
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mentioned. the oooilneilce of kyanite-bearing lOCks in other parts of 
Singhbhum. During an lixaminat,i.on of apatite· deposits in the · 
Mlll!habani•Badia tract, DhalbhUDi., Sir L. L. Fermor noticed adjacent 
ou~pa of kyanite"quartz-rock in 1918. As massive kyimite was 
not thtm; of eccinomio value, these discoveries were not made publio. 

The first published note on the oecurrenoe of kyanite in Singhbhum 
was in the Quinquennial Review of the Mineral Production of India, 
1919-23 .. In 1922, the material waa brought to the notice of Mr. P: 
Bosworth Smith, wl!.o famished information 'later" to the ofti.ce of 
the. Geological •Survey. DuriDg the field season 1923-24, Dr. Du:im 
was in. Kharsawan State continuing the larger survey of Singhbhum. 
The ,kyanite-rook was seen at the time imd • briefly cj.escn'bedi1 

During the latter part of 1926 and early 192'1, Dr; . Dunn took up the 
examination of aj!!jmanite and kyanite deposits in ·north-eaatern India, 
and made a more thorough· examination of the Singhbhum deposits. 

In Singhbhum, kyanite-rook, associated with kyanite-quartz-rook 
oocora at intervalil along a belt of country nearly 70 miles in length, 
*iking east from Lapsa Bum through the Indian States of Khar
sawan and. Seraikela, and turning south-east through Dhalbhum 
almost up to the Mayurbhanj border. The deposits strike parallel. 

· with the Singhbhum copper belt, occurring on the north and east 
(or hanging wall aide) of. the coppar lodes. The :main .rock of thiS 
belt is alnminoua. m118COvite-schiat, but hornblende-schist :&equently 
crops out. The mica-sohiat often contains large crystals of staurolite 
and. gernet. The massive kyanite is usually associated with kyanite
quaztz-rook or granulite-

At Lapse. Bilra, the kyanite-quartz-rook is found in enormoliil 
beds, the massive •kyanits_ apparently ooourring aa segregations in 
the ~ore acjd rook. Some large deposits are, however; entirely of 
kyanite-rook. The pute kyanite-rook is massive, never cleaved; it 
is usually medium ~ coarse-grained,. and .even those rooks which, 
in the hand specimen, appear to he fine-grained, are found to CODSist 
under. th~ microscope of quite cicarse crystals full. of fine inclnaions. 
Kyamte l8 almost the sole constituent, It. is often of the radiating 
ocllliiiDAI: variety, and blades of crystals o'v$: 12 inches long. may be 
seen so~times in the large boulden. Such ocarse kyanite indicates 
the action of at least a cmain amount of metamorphic ~ation. ' 
Usually the only other constituent is mtile, whicih is often plontifcl ; 
fine corundum is preeent ocoaaionally. · 

'oJ.A.~ . .lf-tleal.s.r..I..r., LtV, p.186, (1929). 
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Other placea a:• whl.oh 1D8811ive kyaDita oooun in workable 

amounta in Singhbhum are Ghagidih, Rakba Mines, Badia.-Bakra 
and. Kanyaluka: The minimum quantities of these present, oalou
lateci ~ a. depth ;of 1 yard, are :-

L&paallm 
Ghagidih 
Badia-l!aba 
Xaa,alab. 

.. 
T .... 

214,000 
20,000 
10,000 
8,000 

Analyses of typiclal speoimeDs of these rocka are :-

Lapoa 
Bll1'11. 

Ghagldih. 

Per oat. Per oat. 
810, ' . .-; 80-10 -:AJ,O, • .,:;;··. .,. 86-311 60-'1 
Fo,O, • . 8•19 !·8 
'.1'10, • o-oe 1-2 
CaO . - CHI 
JrsO 1-37 H 
'JlaO ' .. o-61 CHI 

100·78 102·8 

.A. OettlliU limOunt of massive kyanite associated with blue corun
dum. baa been found at Rengadih in Manbhum., but it is of poor 
quality • 

. -
-~0211 10.!0 

·' 
10.!1 11111 11111 
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Marble., . 

(M;.IJ; ;KBtsmr~,] 

['VOL. 

India }las long been famo)IB f<lr lis Illlllbles, chiefl1 on account 
of the fi~ buildings 811Ch as· the Ta.j Mahal; built fro!ll ~· !llBterial. 
· ',rhe toarble quarriea· Of Rajputana ·.~ to be 

O..amnoe. of gr~t li.Utiquity .from the fant iibat blocks 
of marble evidentiy from that regl.on· have· . been found• among 
the remains in the ~cava.tiona at Mohenjo,D~j.ro ip. .. sma. The 
best; known CICOlll'mllces :of· •bite .marble are at 'Makrsna in 
Jodhpur, ~ ·~ Ajlil.er; 'Maundla. in Jaipur, :Oaclikar. and 
Jhiti in Alwar; and rronkm in Kishtlllga.rh, the . laat"'li8Dled •being 
dolomitio marble-. White: doloDiitio .marble is also found in the 
Raialo &efiea in several placea ·jn Mewar; parliooltirly ii,t llajnagar 
to the !lOrth of "Q'daiput ciitr' The Rajiiagat doiOinite lii&Tble is 
mainly white and quite ·&I! beautiful !J.1i the MaiaaJla stone~ . Sa.ccha
roidal doloDiite oecur( •in' illrge quantities in the far-fatnei11: 'Marble 
Rocks, formi:og a beautifql; ,gorge traversed by the Narbada ·nver 
near Jl!bbulpore, ~· · imow;•white ·marble, 'euitable ior lltatuary 
and for ornamental .building .• purposes, oceuill' in the valley of the 
D)lliilur, tb:ee Diilss south of. :Su~ K1!Jldi• in the llazara ·diatrilit, 
w~ it fOl:ms a bed some 600 feet thick :and is exposed ·in 
precipitous wall-like cllifa, Large lllntioular maase8 a.lso ·OCIJ!It in 
the Balkhala serieg· of Kaghan in the H&zara •dJstrict .!loUd m the 
adjoilling parts of the Muzaffarab&<ll district'. c The• Betul diatrint 
of the Central Provinces has in the paSt yielded good white marbles, 
. .Almolm 1IDlimited quantities of liimilar white marble .·Jm!·· ·fOund iu 
the l!i))s of ~y~!!l!se, Sagyin an!l Manda!t~,y, ·!in ·~ banks' ·of the 

. 'Irte•wllddy, while the Mogok Stone ·Traaf; ··b&l! ll.lso• 11lrge deposits. 
Fine white marble, partir of statiwy quality; :m .. known: ''t<>. i)oom 
m the Yicinity of Bwabj in the North-West Jrontitit Plovince, .and 
in tha Khyber trib!ll territory. 

Homogeneous yellow marble as well 81! yellow . anli ·grey ·awi 
ciherry·reil and yellow shell marble, are found near J~iisalmer in 
RsjJlutmla. A Ghocolate and grey limestone 0C01Jr!1 in :Kotah State. 
Pink marbles ooour in Bajputana, as at Tonkrlro aUd Narwar in 
Kish8Dgarh, Mllkrana in Jodhpur, Ratangetb ·J18B,ti. Xharwa, and 
other places in Mewar. Similar p~ stones are 'also . found. in: the 
N~hpur district of the ~tral ~ces, a.n..f'i~J great abund
IIIICs ~ the Sa- taliail; Ohhindwara distrjct. BerpentinOU$ 

'"• .... t• ..... ···~·- ··-- . -- ---- ..• -- -- ·- - , 
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llmeatone~~, showing green !Pld yellow tints, are folllld in Afmer, 'but 
the,most striking example of this class occurs at Motipurain the Baroda 
State in the flltlll of A 113ndso!Xl~ Jllottle!l. gret111 w.rb]Q, ~ brecoi
"tsd marble is obtained at S!llldara in Baroda, while a light gree11 marble 
ia worked in Kharwa State. A black marble, taking a goo4 polish, 
~p~d · also !!ther vari.etir-l!. are follll!l. m ~jpipl" state, fill& 
i!lac)f. or Pan(l.eq dark grey, marbles ocour at Baialana, Jaipur State. 
¥ottled l!lld grey-streaked marbles occur in Jodhp)lr. White doloiJlitio 
qr yflll!!wl.h ~tiMl!l! !!18lbl!l!l O®,g iB fll'!!3~- 1btmd!!nce m t1!e 
11Tagp~ and Oh!!indwara c!istricts of tho Central Provinces 8llfi in 
Idar State. Mottled pale green and yellow' varietieJI are foqnd Jtear 
jfW!Ihl ill~ W!!nl!.·W~ :Ftlmti!lJ' ~. 

The A.:toha8IID cryata1lines of. tho southern e.nd soutll·eastern 
parts of th• Peninsula • eontain marb1eli in several places, ~ 

· pale grey variety occurs in tho Gangp~ State, Ori888. W)lite, 
green e.nd grey marbles ll'!'e folllld in the Vizagapatam hill trf!.Ots, 
while ·grey, pink and black varieties ooo~ in the ~cbinopoly, 
Coimbatore, Madura and Tinnevelly districts. White, grey and 

- gre~ varieties have b~en noted near Sua and l)ther places ill 
falallll!u, Bihar. 

A fine oo:f8]line limestone, ca:pable of a high polish, is quarried 
in the Indore $tate and UB8d in the oonstrnctiop. of temples and 
:palaces. Variegated. serpentinous limestones ocou:r in parts Qf the 
Cuddapah and Kamul formations of tho Madraa Presideaoy. A 
mottled ocinare1donary dq]omitio marbla ooem11 in the Vindh}'IID 
series in the_ Gwalior State, whilst onyx marbles are folllld at N~~ 
ip. the Sbahp~ district, and near Jhuli in the> Buluohiatsn desert. 

An exoellent :resum6 of the marbla reso- l!f Rajputana wjl! 
-l>e found in a :recent paper by Dr. A. M. Heron1; 

Extensive tests made by Sir 'f,. L. Fermor in the laboratory of the 
l}eologioal s~y of India on the 1tlakrana marble• shewed that it is 

superior in many respects to the Dl&l'bJes 
Vlelolla MeiDollol. imported from Greece and Italy; and it wes 

therefore. employed in the eonstruetion of the Victoria MemorW in 
Calcutta. Messrs; Martin & Company operated some quarries at 
Makrap.a for this purpose. 

'!hoM; Jim, QoiJI. lM.IfKI;, Vol. :x'XIX, pp. 311-327. (1988). 
1 T. B. HollaDd, Jmlm. Q1u!.m Viclorialndia" Memonall'uM.- No. U, March, lOOf, 

pp, 18·28; T, lit ~olland OAd L, L.ll'ermor, &c, GilD!, 8u,., I lid., XXXIX, PP• ~flO. 
268, 11910). 
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The average annlial output from Makrana for the past three 
quinquennial periods wae: 1914•1918-'--3,500 tons; 1919-H23-6,650 

~4- -~ tons; 1924-1£28-4,350 tons. ·During the fi.ve-
rov UouOD, 'od , 

year pen · JJllder reV18w the annual output 
averaged 4,605 tons. Table 143 · ehows the total produotion of 
marble in India from 1929 to 1933. 

·In spite, however, of the existence of large supplies of marbles 
of every vari~ in di1ferent parts of the Indian Empi!e, there is a 

... ,.... ... ..,.,u. large import trade in marble fMm abroad, 
obiefty from Italy and Greeoe. This ia due 

partly to the great distaneea that separate the Indian marble 
deposits from rmoh large oentree _ as, Caloutta and Bombey, and. 
partly to the syatamatic organisatiOn and meohanioal eJiioieDOy of 
the quarrying operations in Europ8, becaoae of which foreign 
marble can J>e produced cheaply. The import into and export 
from India of ' atone and marble ' for the period under review 
ia shown in Table 144. On account of the freight advantages 
attaching to the supply of foreign marbles, it would probably not 
pay to Jay out much •capital on Indian marble quarries ; but, with 
an order au.ffioiently large to warrant systematic quanyillg opera
tions, marble ought to be procurable at e cost that would repay ita 
employment loQ&Uy in Rajputaua, the Central Provinoea, and pos
sibly in Burma. Some of _the. marble deposits in Burma have an 
advantage in that they are situated on the banks Of the Irrawaddy, 
and therefore well 811i.ted fOr water transport-

TABLB 144.-Imports tmtl e:JJfJOrlB· of Bltms atld fll4rble. 

:r-. -..... y.,... 

Qaantny. Val.., Qaantny. v .... 
-. 

-
Tcnw. II#. ToDi. Rlr. 

1029 . . . 6,106 4,90,767 2,712 1,91,091 
1930 . . . 6,206 6,17,231 2,718 1,18,886 
1931 • . . i 4,992 4,83,160 4,401 1,08.616 
1932 . . • • • 6,146 1,87,622 • 3,0815 19,811 
1933 . . 8,966 6,6M21 11,433 8,48,786 -Total . 31,915 26,23,402 J4,4a9 8d,446 

.4."""'1/11029·88 . 6,208 6,04,680 4,888 lAB,W 

,A';,;.ge 1911-28 1,090 7,68,046 &,&89 60.S•• 
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Mineral Paints... · 
(iL 8. _K•!BBN.&.Ir.J,-. 

[VoL. 

Under this heading oDly th4! naturally «iloured JDineral pigments 
used: in the paint industry are included. 'l'he ochres UBUIIlly ooDsiBt 
of a cley llaae thoroughly permeated by: a _ oolouriug JD&tter which 
ia generally. fenic o:xid&. Red ochre'- anjl red oxi~ contain a high 
propQrtion of ferric o:ride a.nd: show a wide range of ooloura from 
nd through :brown to nearly black, When _ grotmd, however, the 
powders show a shade of red . oolou:r; but the harder varieties are 
eoaroely worth grindjng, because of the· elllpellsei- The .. brown earth 
eoloura are tailed umber and si8llll&, the cQlou:r in the1!8 )leing attric 
butable to the preeenoe of JD&uganeae oxide. -

They are used for ·& variety of ~for- the manllfacture 
of paints (mixed with oils}, aDd lor staining 04!Ulent; Jinl!letllll, rubber, 
wall paper; wood, eto. _ _ _ _ _ 

A stimmary of the diatrlbution of mineral ooillllill in India will 
be found in an article entitled ' Barytea and Mineral. Colours • by 
Dr .. J. Coggin Brown1, and in the Annotated 'Index to Minerals of 
Economic Value by Mr. T. D. LaTouche•,_ ·To the lnforlliation con• 
ta.ined in these two publications are added a few times "~Vhi!lh have 
eome to the •notice of this department in the last few years. 

. Red and yellow ochres of good quality are iound Iii!' pockets in 
the Dlunwarian pliyllitea in the neighbourhood ·C!f· Goilkera in the 
Singhbhum. diatrlct. Red oohery shale of liver-blOWJ!; •to chocolate 
colours ocours as. thin lenses in the Himgir sandstone of the Himgir 
zam~, Ga!!gpur State~ Bihar and Orissa.. In the ·coal beds 
exposed in the Baisundar . river north of Gopalptir (~2"· 3' ~ sa• 42') 
in the eame State, there ia a band of fine red ochre (better classified 
as ired oxide) partly miXeif With gr&nulat vitrein. This band ia 
from nine to·twelve inches thick lind haa been estimated to contain 
abo~ 14,000· tons within a. shallow "depth. • A sample analyaed 
in the ~Ologioal Survey laboratory gave :-

P0<08DL 
1-54 
1-62 

87-72 -ll·llO 
1-48 

1 Bm1; I..-Illdoatriu o6l:a6otw, lifo. J!, (19!1). .. " • 
(l9l~~'hhogr•~hy of Indi&n Gooios1 aDd J?hyoical Gqt&phy. Part II, l'P• 38UO!I, 

-~-OM! Bun '•" ~lllD313;31t-~ ....... ---~---.--
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TABLB ·145.-Pro®ction oJ Oahre in IndiG tltvttng t1IB geMs 19B9 to 1938 • 
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Thls. ~a.terial is soft and ea.eily powdered .lii!4 :poisQsaes · • plea.e41g 
qolot¢ eq!l&l to some of the beat impo~ •i'e!i whres.,, 

Yellow ochre ocours in the Madav&mm reserved forest m:ea. :in 
the Kumool district of Madta&.. . The!!l' .1fl!f a IIID&Il:. prodw:tion 
from here during the peri!ld 'Iinder mri!IW•· . A grey to 'Qhush grey 
o]Jly cane.d .• grey Qohre • is a..v&ilablil·)!l.l&Tge qll&Utities OJ). the slope& 
of the Nallakonda (W 117' ~ 78° 57'J in the Cumbum slates of the 
(luddapa.h system. It is learnt tba.t a private oonoem hils ... :recently 
applied lor a lease of this. deposi.tdrom. the. ;Madras Government. 

Green earth ~ in the. Deccan tra.ps an4 in certain in~
trappean horizons, is known ~· occur ne&J W agor~~, Central Pfo, 
vinces, in the Bbllsa.. 'district of Gwali~; 'in the. neighbourhood of 
Bhopal, and .inc the Dhatampm: :JM'ate, .am:at.. No. information ia· 
available whether· ·any co! this ~~l Wa.s prodDQed on 11o .P<>Ill• 
mercia! scale. · 

A black slate from near Kishengarh, has :~ successfuhy UJed 
by the :Ra.jp1Jtana·Malwa.. :Railway as a: pa.int m&teriaL·. :~ 
black, cm:bonsceoUII. and graphitiC. ,rocks occur in the D~ 
rocks of Chote Na~ and pentral• ~ovinees and in s01D.8 (lf .~ 
fOrmations in the ~. Himalayas ancL m the KasbmU-llasara ~. 
\lut none of th"\" has yej; \lean tried on a .. commercial soale ... 

In Table 145 ate given the figures of :Foduction of. ochres iQ. 
lndia, as fat aa information is available. . These . repres~t onlt ilhe 
material worked under .lease, . commercially prepated and Dl&'fketed, 
Jn .addition, large quantities of ool®ted •rths . are 1fOn 1ihroughout 
j;he country for purely local OllD81Imption .foll· such requirement~! as 
colour-washing of houses, Though the aggregate quantity ~ 
\le large, not even a rough ·estimatll• of•this ·is available. · 

Since the war,. several paint man~ concetna hav& ilprUng 
up in this country whiclh,. have ~y plJt th~:.projiuets on·~ 

TABL:e 146.-'.Zmp0118. uf paint· f'lldtditili w.to 1flllia. 

'IS8,11i0ti 
-ct,tt.aso 

310,001 
,11,111,100! 

et,Oo;OM·· 



m.ezket. There is litill a great acope f9r imptovement and expa.n· 
~on of. the local industry, 111 the figures of imports of paint material.o 
g,ven m Table 146 will show. , 

Mineral Waters. 
[){. 8. KR.TI!!DTAll,] 

Mineral waters do not have the same vogue in India as in man) 
other countries, where table or medioinal waters 'bottled at th< 
source ' find a ready sale. Many of the springs in India are resort! 
of pilgrimap for countless worshippora, th<!ugh their waters hav< 
no sale. 

India p088esses a great abundance of Di!neral springe, many a 
them hot. T. and R. D. Oldhaml have oompiled a Oawl4gue of !he Ho 
Springs of India, showing 301 of them~ A list of the spriugB repute< 
to possess some medicinal value or 0harged with mineral matte 
has been prepsred by T. ll. D. La Touobel under the heading ' miners 
-waters'. 

The reeults of the observatione of the Rev. A. Steichen anti. th 
Rev. H. Sierp of St. Xavier's dollege, Bombay,. on the radio-activit; 
of the thermal springs of the Bombay and Madras. Presidenoies hav 
been published in two papers in the Indian Medical GraeUe (V ch 
XLVI, (Deoember 1911), and XLVU, (December 1912)). The spring 
at Tuwa 01). the line from Cambay to Godhra (Panch Mahals) wer 
found to possess unusually high radio-activity.. Comparatively larg 
emanatione were found at Vajrabai .and Unei. Sierp has al.o 
published data for spriugB in the Thana district of :Bombay (Lo. 
c#-, Vol. XLVITI, p. 259, (1913)). 

:Messrs. Kemp a.nd Co. of Bombay aeil the bottled waters of tiJ 
springs at Sipry in a-Hor, as medioinal water. The followill 
analysis has been kindly furnished by them :-

Substance. 
Oala!um oarbonate • 
Mapeaium carbonate 

Socllum --- • Socllumllitmte 
Soclluia euJploato 
Socllum ohlimda 
Sillc& • • , 
Uncletmnined solidi 

• 

!rotolaolidi by onporalllill • 18•110 

, •- fhol. /hmJ.Iu., xrx. Pl. s. (1883). 
•..t.......,.Iuc .. J Jliutolu/Bcoa.,.i< ,..,..., a.loUtla, (1818)•, 
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f:!k. L. L, Fermor, in lrls ' Mineral Resources of Bihar and Orissa ' 
"c&c. Geol. StmJ. iflll., LID, p. 290, (1921)} has discussed the geologies! 
mode· of occ:urrence of the springs o~ thet ~ as a guide to 
geological enquiry and to those who may wiab. to ·tllrn some of them 
to OOIDII18lCial account. 

Phosphates •. 
[M. B. Kmmlr.m•l 

The mineral apetite is known to occur in ~f .Places in lndia. 
The best known deposit is found in the Dhalbhum. Estate Of .the 

Binghhhum. district, Bihar and Orissa, where 
SlngiJhhum,!Bihar aad an apatite-magnetite-chlorite . . rock forms a 

Orlua. series of lenses in Dharwat ~. parallel to 
their strike. The lenses are of all sizes; ranging from granulee and 
1ine lenticles to thoee which are 200 feet long and 40 feet wide. They 
are generally arranged en eehelon. Deposits have been located along 
a belt stretching for about 12 milee in a, N.W.,.-S.E. direction 
&om.· Pat·harghara to Khejurdari.1 This belt is parallel and close 
to the Subarnarekh& river and the Beligal Nagpur Railway, of whioh 
the nearest station is Ghatsila. A conoeesion to work the apatite at 
Sungi, Kali.yaluka and Badia in tlrls belt was granted in the :first 
place to the Great Indian Phosphates Co. Ltd., .during the "ar• 
This oompauy eubeequently went into liquidation and the area was 
transferred to ~ private eyndi.cate. In this concession an ·ore reserve 

. of between 100,900 and 200,000 tons has been estimated. The ore 
averages about 20-25 per cent. P a01, wibh magnetit& ae ·the main 
gangue mineral; but megnetio separation can raise the percentage 
to 35, Phosphatic rook despatched from Sungi amounted to M06 
tonll in 1923-24, and 2,273 tons in 1924-25. Reserves of at lealm 
250,000 tons of available phosphate ore are claimed to exist in this 
neighbourhood. . 

About 21 milee ,north-west of Patharghara, and evidantly forming 
a continuation of ~t belt, is o.n.other loca.lity at Nandup eome two 
and a half miles liouth of Ta.t.anagar :railway station. Here the iron 
content is lower and quarts is often assoCiated with the apatite • 
.Around f!bandar Bllrli. seye:ai parallel .zones occur. During 1924-
28, this aree supplied· 7,100 tons of phosphate for agricultmal 
pu:rposea and 7,600 tons to the ~· wades; Of the two typee of 

• B<o. !hoi. !haw, Incl., L. p.l4, (1.9111). 



deposit fowul in this aiea, one has a gangue of iron-oxe and aohiata 
and the other a gangue of- quartz and schist. The average grade 
of the former is about 17 per cent. and of the latter 22 per cent. 
P 106 bnt both show improvement with depth. Since the aeeooiated 
iron·oxe ia haematite, improvement of grade through magnetic separa
tion ia limited. In this ate& the :reeervee of phoephatio ~ averag
ing between 20 and 2li per cent. P 106 are at leaet 25,000 tone. This 
is a Ii:linhnum figure ae the deposita have not yet been completely 
opened np, .From the whole of the Nandup area an average of 1,722 
tone wae produced annually during 1924-28. 

There are &lao other deposito in the neighbourhood which oould 
be ntilised if the demand increased. The bettor quality oxe might 
be mixed with Tate's :Bessemer slag (containing 3 per cent. P 10 1) 

to give a llllitable produot for agricultural purposes. 
In the Upper Cretaceous beds occurring in the Perambalur laluk 

of th!! Trichinopoly district, Madras, there is a horizon which oontaine 
Trklllno . ·Madnl. phosphatic nodnlee of irregular shape. This 

polf, bed, which ia expoeed in the low ridge eaet of 
Valudayur (11• 58' so•: 79• 46'), extends for a distance of at leaet 
10 miles, with an average dip of 12•; and was estimated to contain 
about 8,000,000 tone of .nodulee within a depth of 200 feet. The 
nodulee are distribnted irregularly, varying in quantity between 27 
and 47 lbs. per 100 cubic feet in·excavatione, and 70 lba. per 100 cubic 
teet in shallow workings. The nodules contain ~9 per cent. caloium 
phosphate, 16--20 · per o.ent. calcium carbonalle · and up to 14 per 
cent. silica; alumina and iron oxide. Attempte were made to utilise 
the powdered nodules ae a .fertiliser in the coffee plantations in South 
India and in Ceylon, but these were unsuccessful. 1 Next to the 
Singhbhum deposito, these should be considered ae an important 
source of phosphatee in India, but the high calcium carbonate con
tent is a drawback in utilising theee for ths manufacture of auper
phoephats. 

· · Apatite ia an abundant constituent of the mica-bearing pegma
tites· of the Hazan"bagh district of :Bihar and Orieaa, and of the Nellore 

district of Madras. Somstimee even the 
Mica mlaa. lblud- surrounding aohiata contain appHOiable qU&D.

bqh ud NeUore. tities of disseminated apatite. Sir Thomas 

. Hollandi has shown that the waete heaps in the mica minoa area 

J ()p. oil., XXXIX p.ll67, (1810). 
• M-.llfol. a- 1114., XXXIV, pp. I!U1, (1801). 
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contain enough apatite to warrant .eQOD.C)iom :Nccmry 1?'· hshmg and 
•ftt.:..~ . . 

ptw.u.s. . ' . n ' " . . . , . 
'fhe mica-peridotite dy]t~ in the .,i:tidili: and . Rauiganj ooM-

Ii.elds Oontain apatite 88 an esmmal constituent; The caloium 
phosphate content . of severa,l specimlln&, which 

Mlc:a•perldotlte, Bihar· ·have ,been. analysed in the Geological Survey 
COIIfteiQ, . . . .. j 5' ·~~ 12 " laboratory, Tllngell uetiveen .;• · ·owu.: . · ·u per 

ceD.t. of the rockl The .quantity ·h!·. too Biil&ll til wmant raising fft, 
eoollomic purpoeea, the mat;erial l1011iparillg Unfavourably with the 
basic Bessemer slag~~; but,. as· ··~ Tholilil!l il:olla.nd J:eiD&tks, ' ths 
decomposition of large qwmtitiea: ot this rook at the· surface must 
eolltribut3 sensibly to the ferti1i1it of ~ neighbouring soil,"t 

At Jothvad •in: N&rnkoi; $ta.te 'of th\1 Rewa Kantha, .Agency. 
Bombay, are mangaues&'bearing r9()ks wliich are ·of l1o , value as 

Rewa KeathL manganese~ores, . bu.t' whi.ch, . c~»ta.!o 'in some 
.cases 25: tQ 30 pet cent. of apatite m t)le :rook. • 

It is perhaps worth considerlns whether tn~ erushed ~ ... qould be 
~d for fertilising purposeS. · ·. . . · . . 

In the Vizagapata.D!. ~ilt' of· Madras. :apatite ~-· ,!J. .. Jlniversal 
CKJDStituent of the rocks, ot the kodUrite •serie4 ·oi lilaDganeietbearing 

roolai, and may often· be .utrected, in quantity 
YIIIIIIPitam, Madra. from t'- . ,,.,_ . -.• ;,;"~ .._ . . .'".·.·,__. ". · · • •ue u11llomarge ):esw • ....,. .&.<om. ·""" .... ecom-

pollitiou of these rocks. It is abl!lUlant .at; th.e· mangaJies& ,!Dines of 
Garbham (18" 22' : 83" Sl'), Ramabhadrapliram (~8~ S<)'.; 83° 20' 
·SO") and Devada (18° 15' : sso 38'). BolD.!' ·hundredweighi-4 .of P,eep 
aea.-green apatite in rough :prism& .;p,p. ·to 1$ dnche!!· in diaD!.~ were 
.obtained at Devada.a . 

A lenticular patch containing apatite roOk has be•n ieciorded as 
occurring Oll. a hill nsar the village of Si.taramapuram, •bouj; 25 
Vlililn•- Mad milt!l! north"west of V"xzianagram, .and olose to 

··-·· . .... ... d • • .. - ... . . 'th we r~a collllllcting """· auo:ve !:!lwn WI 
ADantagirl. The country :rook here is alsq traversed by veiDs. rich 
in apatite which are up to a yard in width. In the lenticular patch 
~tionM above, a quantity of 5,000 tons ot apatite has .been 
estiJ!Iated to OCCJU' within a depth of SO feet. A sample from tliis 
:plaoa ·showad,, on anal.ysi!J, 40·5 per · cent. phosphoric• licid,· 113·76 
,per c~t. ~; '1•52 per, aent. smoa, 8·47 per oent. :flo~. o-55 per 

·-::,:-. 
1 

BU; lhol. Buro; Inl., XXVII. p. 136, (l"'l· ·'' '· ' 
•. L. L. -. . or, Mom. Qdol. ....... lad., Yvv- ....,, ........ Q. ·" .• 11011. ) •.liJiol., .p.II6L . . ,.. · · ........., '"• '"'' ...........,. ,. ' 
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cent. chlorine, and 0•22 per cent. water. -The material has been 
reported on ae being very_ snitable for the manufacture of super
phosphate. 

In the Dandot colliery (32" 39' so• : 78" 1 '), Jhellll!l district,. 
Punjab, the shales overlying the coal seam were found to contain 

Jhelum, PunJab. phosphatic nodules. The . nodnles contain 
_ - about 66 per cent. of oalc1Wil phoephate, but 

their quantity wae not considered auffioieut for practical utiliaation. 
Apatite schists are reported tO ooour in the Dungarpur State of 

Rajputaua, but the quantity a.vailabla iii not known. 
Nodnles of oaloiwn phosphate and la.ym of phosphate reek occur 

in a shale band at ihe baee of the chert bade im.mediatsly overlying 
the limestone at Mueeoorie (30" 27' : 78° 8'), 
UDited Provilioos; The nodules contain about 

76 per cent; of oa.lcium phosphate, and the phosphatic rook about 
66 per cent. Both vary considerably in composition, Exposures 
of the deposits were found at three pla.ces in a. length of a mile, I 

Muaoorlo, U. J'. 

A blue earth containing the ortho-phosphate of iron, vivianite, 
wae discovered on the banks of the Dikhu river; above the town of 

Nazira (26" 55' : 94" 48') in the Sibsagar dis· 
Auam and Nepal. 

_ trict of Assam. The source of the phosphate, 
which must have been derived from further up the valley, has not 
been aecertained. Blue·grey clay containing abundant specks of 
vivianita has been recorded by Med.licott in his journey up to Khat
mandu in 1874. This cla.y is used a.s a fertiliser in the Nepa.l valley, 
but further details are not available. 

Masses of triplite occm in a. mica :mine two. miles south-eaet of 
Singa.r (24" 84' 30': 85° 33' 30') in the Ga.ya. district. The minera.l 

contains a.bout 32 per cent; of phosphoric a.oid. 
oa;a, Bihar. The depoeit wa.s considered to he probably of 

ama.11 va.lue ae a. source of phosphoria aoid, but an output of 10 tona 
of the minera.l wae recorded in the year 1914. , 

Large q~~&ntitiee of bones and ])one mea.l are s_till being exported 
from India, though bone mea.l and other . animal manuros are now 

being manufactured in India; The want of a 
Bonu and bon.o meaL oheap supply of sulphuric acid, has, in tbe 

past, prevented the. manufacturo of s~perphospha.tss •... Snlphuric 
a.oid is .now being produced on an appreCiable seal~ m this country 

-. W. Kmir, Bit. 0101/B"i'o.IIIl., ·XVII, pp. 198-199, (IBN); Jr, R. JIAIIft, o;. ell., 
xvm. p. u&. (11186). 



and a start has heeD. made in the manufactw:e of superphoaph&te by 
Messrs. Parry 4 CO, at Banipet near Madra&. 

The lDstitute of AgriC1J}tural Research at Pusa . has. cdemona
trated the value ·.0!· ntiHsing,, the Bihar apatite in the .lll8llllfaotu1 
of lime phosph&te1., A 'recent paper by B. Das gives. the details of 

. an electrolytic · method of produotion of di-calchun phoaph&te from 
Bihar apatite,,;and this plooesa is claimed to be economically feasible•. 

Blpods 184 ......_ In. Tables 1!18 and 149 are given·~ ·•~ 
and llllporta of maniJN8 from and m~ Inclii. 
respeotively. . . 

Basic. 11lag .formed in the manllfaoture of steel usually contains 
phosphates in.· suflicient quantitt to make the ground material nlu-

B..tc . able as a fertiliser: Indian basic slag ill .~ 
· Ill(. to· . be ,rather poor m phosphates, so that 1t 18 

not likely tO be ·USeful as . fertiliaer. · The only company ~ 
turing steel on a large lioale in India is the Tate Iron and Steel Com
pany at Jamshedpur., 'JTh;e 'basic slag averages about 250-300 lbs. 
per ton of steel p!Odueed, the P 101 content beiug around 2·8 to 3·2 
per ·oent. of tbe. slag., During the ,quinquennium under review; the 
basio slag prod110ed by the above COmpany amounted roughly to 
49,625 toDB in. 1929; . $8,876 tons jJi. 1930 ; ·31;575 tons in '1931 
24,000 toDB in 1932 .. and 24,750 tons iD. 1938. This is aJl dumped 
near the works as tbere is. uo dAJjland, · 

11131 . .1983 

__.. .. 
£' ·.,. . . _ .... 
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.LXX,] .MiMI'(Jt Production of india, 1929-33 : PAoqluJtu. ~ 

TABLE l48.~E:tp01'18 of Manures from India dtiring 1929 to 1933 . 
' - -· 

1921! 1930 1981 1938 1988 
-. ·--. - - ----,. 

' TOlUI. Tolll. Tolll. or-. or-. 

lloDM"'-pmpooe . . 88 78 8,JOJ 11,871 11,878 

tllcm!!;Dieol. . . . . . 4l,Z'Ill M,188 IN,789 24,710 •17.018 
·- -

Total ofl>cmoa . 41,838 84,244, II'I,M1 D,J8I 11,1118 

-. 

' 
l1iah ~-aDd. (lUIIIIO . . 11,0011 4,880 11,110 ..... f,888 

,8uJph&~ ~t·-oiili>, . . .. 4,810 3,001 8011: 1,313 

Other ldJida ; •. .. . . 7,896 4,611'1 8,138 7,8f1 6,033 

·• 
Tol<i.l oflll&ll- !ncladiDg.boneo • 58,2113 48,381 62,700 to,an 8f,108 

' 

-

- 1380 1380 1381 1938 11133 .. . . ----

PhoOpiiMio --~ ' (G) (•I 
llaporphoopbat..o .TODI ll9,31!6 21!,2117 li,IIIO 1!,781 1,488 

&. 11,61,960 29,/1&,891 1,118,nl 1,111,918 l,fl,lll 

.AmmoDl•l!l phoopbate · TODI . . .. 81 791 971 

Bo. .. . . 18,6111 l,IB,&IV 1,10,111 

Tote! of an-- . ~ 76,1116 64,948 93,09'1 .! &0,&88' 44,01oa 

11•. 91,11,361 11,90,IQ1 81,96,410 61,86,681 41,11,681 



Rat¢ MiJiCJ;rals, 
pw;. s. KBismrAN.] 

[Vot. 

This title is used for a miscellaneo1l8 lot of minerals :wlilch do not 
fall conveniently under ·other heads. The adjective ' rare ' should 
not be. taken too literally; for some of the minerals are fairly O!lmmon. 
But none. !If thelll OCCllr8 ill qlJ&D.tities BU111.cient for extensive ex
ploitatioll. 

Plali_. .tmtJ ~~-Platinum and iridoamine have been 
found in. th!J amiferous gravels of the rivers drailling the slopes of 
the Patkoi range$, both on the Assam and Burma :flanks. :Platinum 
- to· be. obtained, with gold; by the Burma Gold Dredging Co. 
from the gravels of the Irrawaddy· ·above Myitkyina, but the Com
pany went. into liq11idation. in 1918, and there has been no produc
tion of tb.ia Dl.etal since then: 

Recently, a small quantity of heavy sand obtained from the 
Myitkyilla area was: found to contain th~ mineral sperrylite1 the 
amenide ~ platinttlll. The ecmrce of the native metal and platinlim 
~Is ia~bly th!J ultrabaaic intrusives known to be present 
m tb.ia. reglOil: . 

Molybdenite OCC1Ir8 iii, Various. p~ of the Indian Empirll, In 
Tavoy i~ is foun.d .. :~ 

(G) in grllllite as an "&CCe&sory mineral, 
(b) in greisen bonl.ering casSiterite and wolfram velllll, 
(c) ill quartz veinB With •cassiterite. and wolfram, 
(tl) ill pegmatites, · with the •!lbove l'illnerals 1Lnd -·sometimes 

scheelite; · 
(~) ill veins m ~ociation with Bulphide minerals. 

The mineral iS' especially abundant .in t1w Wagon region,. at :Kyau
kanya and "t Sonsin, which. appeara to- be tJw only OCCI1IrlellCO of 
type (s) so far known .. Tb,e Sonsill deposit is the III06t )lrOmising 
one but no attempt& have .been. made to recover th!J mineral by 
scientific processes. The limall qlli.ntities whiolt ~ former!)" •ex-
ported Were obtained by laborioUS< hand,pioking. . · 

Molybdenita occUl's in crys~e toeks and ilL 9-uartz in va:rioua 
parts of Chota Nagpur._ It haa been reportecl fi,om·· Cheuapunji, 
Assam, where it occurs in a grllllite>gneiss. It• · has· been· found as 
scattered soales in the pegmatites· :intrusive ·into the· khondalites 
in the Godavari Agency, Madras. A similar OClllmOiloe· ,has •been 
noticed in the aplite ~ pegmatite veins traversing the achiatoae 



gneisses $ mile-and-a,half east of Karadikuttam,, ·west of PahU, 
Madlll:a district, Madras. It occurs in 'an elaeo!ite-sodalite-cancri. 
nite pegmatite at Mandoria near Kishenga~h. Rajputana, and in a 
.pegmatite at a depth of 2,500 ft. in the Ba!aghat lode, Ooregaum, 
Kp)ar .goldfields. D~emjnations of the mineral haV!l aleo been 
obae:rved in, pyrrhotite occurring in the Travancore State. · 

, ·.U. 11utput of, 'Ni cwta. valued at Rs. 1,407 waa "'Ported ~ 
'Tavoy during the quinquennium 1919-1923, but no production haa 
been. reported since . 

... The use of molybdenum1 dates practically froi the Great War. 
~ 'Q'nited States is the largest producer of molybdenite, the metal 
oon1;ent of the concentrates produced in 1932 having been estimated 
aj; 2;45Q,OOO . !bs. The. ores are now bsing treated by the flotation 

· :P~· They are converted into ferro-molybdenum or calcium 
molybdate for use 'in industry. Molybdenum 1indB use in alloy 
iteels,Jililher. alone or with other elements, e.g. manganese, chromium, 
J;iic][el and vanadium;. It eliminates temper brittleness, imparts 
hardness .and preserves the desirable physical properties at high 
temperatures. The largest consumption of the · alloys containing 
.it ia in the manufacture of highly stresaed automotive structw:al 
parts. Chromium•molybdenum steels have high resistance to abra
sion and are used in cruah.ing and grinding l!quipment. Molyb. 
denWli is 'Baid to be replacing tungsten ·in high.apeed tool stesla to 
some extent. It is widely used in carburising steels and in grey, 

. "''hite, chilled and. malleable caat iron.. The aalte Of the metal are 
used in· the pigment and colour industry, while the metal finds use 
in radio•tubes, X-ray equipment, etc . 

.Rutile, one. of the natural forms of titanium dioxide, is widely dis
tributed throughout many of the ~talline soh.iste. It has been 
found in pieces of some siae during exploratory work for mica in the 
neighbourhood of Ghatasher in the Narnaul district of Patiala State, 
;punjab:" P. N. Bose aleo "'PPrlB the occurrence of this mineral 
in the -vicinity of Kadavur in the Triohinopoly district of Madras. 
J, .A. Dunn• "'Porte it aa often plentiful in the kyanite rock of Lapea 
:Suru, Singhbhum, but its separation would be difficult. It oocurs, 
teo, in considerable 'quantities in the black salida of the Travancore 
09ast (see under llmellits), from which it is recovwed in the zircon 

1 JliniOI(I ••d Jlelall•rn'• p. 181, (1933). 
• Rec. (hDl. Btml.lnd., XXXJII, p. 69, (1006). 

• Jl ... -- Bun1.lnd., L1J, p.l!ll1, (19!18~ .. 
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&action. After ~etio se_parati<fn the zircon sa.nd .ill aa.icl to ~ 
tain &bout 12 pet cent . of i'Utile;. -on aooount of the llimilarity or 
apeoifi.o gmvity of. the two minerals its sep&rr.tion is & mr.tter ·ot some 
dilliculty. Rutile .ill, .Of. course; more suit&ble f.or the preparation 

. of tit&nium dioxide paints than ilmsuite, and ita pries (9l per csnt. 
grade) in New l'orkin 1932 wu $16Q per short ton.1 Although the 
titanis contained in br.uxite is not present as tbe :inineral rutile, 
r.ttention may heiil be dr&wn to the :f&ct that mr.ny Indi&ll bauxites 
are rich in this oxide... When. tm eJllDiinium indllBtry is established 
in India, espeoially if the Ba:rer ·ptooes8 be uaed, & new sourcs of 
titanis will b11 r.vailable ~ tha· by-produot slimcs. . 

Bef'1JJ, & $ilicate ·Of. eJUlliiniiun &ncl beryllium, 0CC1U:1J in the miea
pegmatitee of the . .Koc!amif! ·.~. in Bih&r, of N ello:re in llladraa1 

and of Ajmer-Merwara,1 J.,;pur. r.ucl Xishenga.rh in R&jput&nll.' It 
. oeoura sporadioaJly· in pegmatitee in other pa.rts ·of Bih&r, in AsS&m. 
r.nd in Myaore. In Rajput&n& it is IIBsooistecl with the pegmatitee 
of the Erinpur& grtmi.te. · In Ajmer-Merwara, the best depoait is . that 
of Bisundni (25" 4.4' :· 711° lW), the less impo:J$ant ones being those of 
Teh&ri, Shokl&, LohageJ, · Pa.rr.. &nd Kb&rwr.. . Tod& Rlli Singh in 
J&i.pur &nd Govindaaga.r. m Kishengarh also •cont&in workable though 
small deposits. The alopea of th~ hilla betw~ Ajmer &nd Na.rwar 
,used to shoJr qntmtities. of. ·beryl weathered ou~ of the pegmatitee. 
Oryatals up to 18 inches, and rarely even ·27 ·inches, in ditmleter, 
are lmown to occur in some of the R&jput&n& depoaite. , 

During the quinquennium u:ndm: colllliderfltion, . beryL has .,bel!n 
mined independently of other .minere.la in Ajmer-Merwa.r&,. The 
production &mounted to 1 ton in 1930, ·281 toruf valued &t Ra: .1),281 
(.£397) in 1932 and 324 tons valued &t Ra• 7,261 (tM6) in 1933. 
The beryl, which contains· 12-a· to .18•3 per cent, 'qf Be01, wu 
shipped to H&mburg at about £10 pet ton •O'.t•f•, but recently the 
shipments to Germa.ny have 06&Sed because the ·chief lluyers, .Siemen 
& HaJske, are understood to have discontinued the. manufacture of 
~eryllium. I!:! 1934. the United States of America - .the ·!lJ>iC!f 
~ket for ~ beryl •.. 

. ' Mi.......Z I..i.m,, Vol. 4.1, p. aie. (11188). . 
· ~ OJ; V. 11' SwaiJWi&U...., ''rliO Kodlo Of ~ aud Ohe1Dioa1 Ciml 'tlciit of 

Berylfzom NeUOl'O' 2',...,.., Mia. fhDI.. I MI. Itlli., Vol. XXII, p. 968, C,..D28). pam 
• K. L. Bhola, 'Short nolo 011 tha "--1 • .........._ of A"mer- · • Oil. 

XXIX. . 12'1-139, (1934), . -¥ -......- I . OJ'• • • 

(l~tll &roa. ·l!WOal- ~:~~· .!!'""'··XXIX. ·P1' ~ 
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iThe current demand for beryl is due to the use of beryllium in 
copper a.lloys. The copper a.lloy containing 12·6 per cent. Be, which 
.fOl'IIIS the base for the manufacture of industrial On-Be alloys, is 
graduaJly becoming cheaper; it was selling in the New York market 
at $50 . in 1932 and at $26 in 1933 per pound of beryllium 
!content in the aJloy, The most . useful On-Be aJloy is one 
containing 2 to 2•5 per cent. beryllium ; it can be eold-rolled ; it 
1-lessee great reeiliency and resistance t.o fatigue which make it 
apeoially valuable in the manufactm:e of springs ; when heat;. 
treated, the aJloy develops a tensile otrength of 220,000 lbs. per 
square lnoh. This high tensile otrength ·is lost when· the beryllium 
'®ntent exceeda 2-711 per cent. The a.lloy hae the property of preci
pitating hardening to a ~kable· degree and is ·valuable in the 
manufacture of non-sparking tools which am in ·demand by ·certain 
indnstrie, dealing with inflammable materials. Beryllium ozide is 
highly refraQJ;ory, melting at 2750° C., and is an excellent electrical 
insnl&tol' even at hlgh temperatures. 

Ga®!inite, a silicate of yttrium, beryllium and iron, hae been 
found in .a touxmaline pegmatite, 8880ciated with casaiterite, at 
Hosainpura in the Palanpur State, Bombay Preeidenoy. 

Ali<mite, a hydrous silicate of calcium, aluminium, iron and the 
rare earth metals, hae been shown to occur in some of thj! pegmatites 
of the Nellore district (Sankara, Vadlapudi and Turpupundla) and near 
Palni in the Madma district, Madras, A. mineral a.llied to a.llanite 
hae been found near Kuruvikolam in the Tinnevelly district. It 
hae also been recorded as occurring near Bshea villilge in the Ranohi 
district, Bihar and· Orissa. · 

.Splums, the titano-silicate of calcilim, ·is often found aa an a.ccee
sory mineral in erystalline rocks. A. large and beautifol crystal of 
a variety .containing a noticeable percentage of cerium earths was 
obtained by Dr. A.. M. Heron at Dadikar, five milee weet of Alwar 
city in Rajputana, but its provenance is not known. 

Silpy!ite,. a niobate of erbium and other rare earth metals occurs 
in association with samarskite. It has been found in a mica-pegma
.tite about three mllee to the north~west of Sankara mine and also iii 
the Raznlapad mica mine, both in the Nell ore district. · 

Oolumbite-Tant41ite, niobate and tantalate· of iron and mangabeee, 
shows aJl compositions varying from· the nearly pure niobate 
to· the nearly pure ·tantalate-, the specific gravity .changing corre
spondingly from 6•8 to 7-3. The .In~ ocOJ!lT8!108!1 ~ usu~ near 
the columbite end of the sariss, 'and have come ohie1iy from the 



JlliQ~~.-beari!lg pegmatites .. ·· Be.utjful .. ~· .!'nrJ. very !JO~e bladed 
aggregates have bee~~; obtaine!!,. ~1;!1 . ue.r .. Pic}jh]i villagel ~ the 
$ingar %11mifldan, . Gaya dist;ricy, l!!nll ~ ~m the Kodarll!& JUea 
.in the Hazaribagh distriQf;. 4t Pananoa hill, Mo~~gbyr, tantalita 
.ooeurs sa w!lll sa C!llumbite. ;. ~· specime~ ftom hera.110ntained 37 ~ 
fill. per cent. of Ta, QS' Tantalite with over 69_per ~t~ •Of Taa Q6. 

has also been found recently iJ1 th,e fi.!lhhli liiea. · C!llum.bite oocurs 
also in the Madura,. Nellore, $aleu!. aur), TrichiuQPoly .. dist;riots of th~ 
Madras I'!esideucy,; at lllasti aurJ. !!the!: plaoea in the 'M~ Stata ; I 
and near Macbial abpnt 2Q "mil• ~· th~ fadar sapphir!l, D).iues Of 
Kaabmjr State. 

Tantalum i8 IJtill: the more ·~. !IOIIBtitueut Qf this. ~ral. 
lt poi!Besaee the property. .!lf !!Xtre'!!l8 rellist!mce, .to .I'll ,,mueral acids, 
except hydrofl.uorio 8oid.. Ill! ·~· .. :for ~mmon ·g88e8 like 
hydrogen, oxygen and uitNgeu 'ha. .lll84.e·it ~ usefDl in, :vaouum 
tubes in f&dio and :X~y wo;rlt, aurJ.; •in• ·D.ei!D· lighting, where. it aotil 
aa an absorbent of the gaseo1la j!npmitiea, . ·It.• has. : •the. ·.oapacity of 
transforming alterna.ting ·intil ·~· J;~t- . .U,llas ··~· uead in 
the manuf'ac~ of ~dea, 'l!llrgi,~ -~~. J.boretol')' 
apparatus, etc. ·' . 

Until 1929 there wa& no demaud :for tllll ni!lbium; :~ 'Blnoe 
· then the uiobium content pf the ~ _. .aJso, paid ·fcno ;1!1 the 

buyers. A new outting eompo~ callei· -~i •ha!l been 
developed, containing vanadilllD; Diobium .!l.t tantalium. ·carbide 
cemented with tungsten or molybdennxp: under preuure. In · hlgh
chrdminm steels, niobium inhibits air-haM~ .&Dd• makee the 
steel ductile. In chromium•uicke! ~eJ.·. the introduction ·•of uiPbium, 
to the extent of 10 times lihe· ~bon ~sent,: imparts great 
·:resistanoe to cOI:ro~on. · 

.8ar~~Mskite is a highly complex niobata and t&nt.t.late (it metals 
of the oerium and yttrium groups; iron and uranimm Jt haa been 
found in the Sankara. mica. mine (79° 47': 14~ lli'): Nellore district, 
where Tippet" found masses weighing as muc}! ,as 200 ·pounds. It 
has a.lso been found at Tnmma'fatalupur near ;r ogipa.lli Shrotriem 
in the eame district. It hae beoo.. TeCorded . ~()m' Yedur. ill. lllysore 
State and from .Ta.voy ill :aurma. · · ·. ·· 

1 G. B:. Tipper, 11ec. f1ttJl. Svro. lad., t, pp.lle0.-1, (10ill). 
• Reoi. Myearo Gool. &pl., m. p. 182, (1900·1901); Minoral :a....ou-. of ~ 

11! 192, (1916). . . . . . ·.· 
· •ljal. lhol. Surf~. lad., XLlqr. a71., (1Dlllj. 
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~ite, a titanll-'niobate of the cerlum. group of metals, has 
been found. in a· pegmatite in the Eraniel taluk, Tmvancore State. 

X6MI£me; yttrium phosphate, has been reported from .Aru Buru, 
Kanyaluka maum, Bihar, where it is associated with the apatite 
deposita. The orthorhombie optical character of the 'Dlineral is 
rmggeated by G. H. Tipperl to .be due to ita cerium content. PiiiJA. 
blende or uro.ninite which may also contain other uranium minerals 
has been found at two localities in the Singar wmmaari in Gaye 
distriet. The occurrenoe at A.btaki Pahat near the village of Bhanen 
Kap has been known for 110me yeare.• Here it is BS80ciated with 
triplite, a phosphate of iron and manganese, in conaiderable quan· 
tities, and also with columbite and zircon. The pitchblende ooc1Jl'B 
as nodules in the pegmatite,• each nodule having an aureole of 
yallow ' uranium ochre •. Proapeeting work .did not reveal the 
preeance of any large deposit. The second locality is near the 
village o£ Piohhli, where the occurrence is similar, the assooiated 
minerals being m®&Zite, apatite and columbite. 

Green and yallow encrustations eontaining uranium iKlelJr on the 
apatite-magnetite-rook at Sllllgi, Dhalbhum, Bihar and on-•. 

VIJ!IIIdWm.-Lenses and pookete of ·titaniferoua magnetite are 
found near the boundary of Dhalbhum with Mayurbhanj State. 
Three samples from the Dublabera hill (22° 29' ;-86• 17'), sent by the 
Oriental Export and Import Company ;of Calcutta and analyaed by 
the Imperial Institute of London, showed the following compoai· 
tion :--

1 I 3 
Jl'e,O, • •• 71-110 fOollO 67o'll 
T!O. • • ·• J8o08 .lHO l!lloOl 
V101 • 1-tiO l-411 7•80 

Some specimens collected by the ollicera of the Geological Survey 
oi India from the aame area did not show .the presence of vanadium, 
The vanadium content m118t therefore be of inegular distribntiCdl. 

Sillimanite, 
[J'. A. Dmm.) 

It has been known for several yeare that ' .. 1Hmanite' waa ons 
of the dominant aonstituente of ceramic wares. This led to tbe 
realisation that the higher the raw materials were in Als01 , t.e., 

• Op. flL LT, p. II, 11911). 
• Jl-. W 8ofol. IIIII.~ XXXIV, p. 81, (1901), 
-~.jiM. Qool. Bofol.l..r., .. p. 1&, (1919). 
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the nearer· they approached: the compositiQil of mmm&nite the mol6 
highly refraotory would- be :the tesulting product&. · Thill suggeeted 
to several investigators the use 'of simmanite, AJ.08.Si01, in the 
actual mix. Large- supplies not being available, the attempt wsa 
made in. 1920 to manufallture mifi.ei&l amimsnite. DoriDg 1924, 
Bowen & Greig showed that ejmmanite coUld 'not be made artifioially 
and that the true compo8ilio11 of the &rtifioial ' mmmarljte ', found 
in. all ceramic wares, was SAJ.Q..2Si01, which they called • mullite\ 
They then found that ilatu:ral ejmmanite iiaelf breaks up into cry&
tala of mullite abov& a tempera~ of 1,546•0. La~ Greig found 

·that, besides mmma»itel- kywte and .andalasite &lsi) ~ up into 
mullite with the concomitsDt formation ola ailiceous glass (probably 
oristobalite) on ru.tiDg above oert6in ·dl!finite tempemtole~R •Of the 
three minerals, kywte alters at the ~.awes~; 1iemper&tu:re, mmmanite 
at the hlgheat. II! the ca.ee of kyalli't;ei -the change isr accompanied 
by a considerable -Ohatlge in volumal but< with andaluaite and ailJF. 
marljte the increa.se in vol11me is• very ·Sm&ll: 1l'orther in'I'I!Stigatious 
led to the conclusion that the. 'lllullitw- Willi the important material 
in. al1111linoua zefraotoriee, -anci' 'that ·-this •mUllite· could 't. derived 
either from. kywte ~ simmaniW. · ·Owmg"tlt its· ·U:pausiott ;on hest
illg; kywte could ouly be used- aftmt it- ha.cJ: been converted in kilns 
to mnllite, whereas aillimanit& -em be used immediately in !the DW_ 
state. Cemmio materials and- :refractory •brlcb •made• --from••these 
mi.terlala poeeess the following propertiw.:· atrengtir :and toughness, 
high melting point (about 1,810"0.) and stabilityupto thet·tempem
tu:re, low co-ef6.cient of expansion, low -lilectrical, OOI!d.uotivit.y, free
dom from volume obaDgea, neutral reaction· i.D.d· tesiStivity til eorro-
sive alaga i.D.d to oxidising !Uld zeducing conditiOO.~ -

To the oommio industries mullite ·appea.-ra to' ··hav& many uses, 
whether it be derived from sillimanit& ot: ·kyanite; iEleoj;r.iQ&}I po.r
oelains made from it am very tough. and strong 1md have i. very low 
conductivity. It. has been used in. sparking plugs; It is finding a 
widez USe ae a :refractory brick where the i'urxuice iionditions are 
~veze aa m boiler fornacea, combustion ohambers0 and particularly 
UL glass manuf!umue, It is not likely to find any application in such 
metallurgical proceaaes where it would come in. contact with metallic 
slags, ae it fuses :resd.iJ.y undez the action of metallic oxides. 

In India, kyaui.te OCC1Ir8 meiilly in. Bmghbhum, Bihar and Orissa, 
and aiDimanite in. Nongatoin Stete; Assam, and at Pipm in. Rewsh 
State, Ce!ltnl India-. The mitiinl! fu.tu:re o~ these refractory mete-



LXX.j Milwal Produdilm of Itlllio, 1929-33: Billirnanits. 433 

rials in India seema to be dependent upon two factors, .viz., the 
favourable outlook with which _ the users may accept the materials 
and the producer's ability .to place them B1lfficiently oheaply on ~ 
market. At present the chief market is on the Continent, pnrti
oularly Ozeohosiovakia. The price of smimanita in England baa 
fiuotuated between £11 and £14 pe:r ton. So far,. the market has 
not been impreaaed Bllffioiently to take up the use o£ the material 
whole-heartedly ; and it would he advisable for the Indian pro
duoera ooncemed to sell at the minimum price in older to widen tho 
market. 

The ocourrence o£ the deposita of ailtimanite in Aaea.m became 
known in a ouricius way. DuDDg the - a. deposit of 0Q1'11Jldmn 
'was being mined by .the Khasi Minez Company, at Bona Pahar, 
Ncmgatoin State, Aaaam. In 1921,- lleaam. Pawle and lhelick, tho 
agents for the company in England, found that the hardneaa of a 

· consignment was very 1111B8tiefactory and a ohemical and miO!OII:' 
copiO!Ii examination waa made by Messrs. G, T. Holloway -of Lime
house. It was thought that the material was .mainly aillimanite, 
whioh opinion waa confirmed by Dr. C. 8 .. .Fox, who was at that 
time attaohed to the Indian Trade- Commissioner of London. 

The ocoui:renoe of corundmn in .Assam waa known. to Mallet! 
in 1879, and other later investigatora• have referred to the depoaiw. 
In order to clear up the rl!lation .of the aillimanite to oorundum in 

. these deposita, Dr; D.unn visited the ,area in December, 1926, and 
January, 1927. His descriptions of this depoait and other sillimanite 
and kyanite deposita in India have since been published.~ 

The depoeite of sillimanite at- SODa Pahu -in .Assam may be 
reached as follows : by motor lorry from Gauhati to Boko 36 milea 
to the west, thenee 12 miles south by -bullock om to Haima at the 
foot of the Khasi hills, and finally eoma two days' march south 
into the hillll for 28 miles. 

The uea is on the Khasi plateau and the height above sea-level 
about 8,000 feet. The sillimanite-oornndum depoeite are aesoclated 
with such highly a.luminoua rooke as oordierite·biotite-quarliz·mioro
oline gneiss and _ aillimanite-quartz-achiats. The majority of the 
deposits consist mainly of massive aillimanite with a little oorw1d~; 
one or two ate almost entirely of corundum and several are entirely 

' ' 

~ :r. B. ~t; Beo. 11<01. Suro. Ind., xn, p. 172, (1879). 
1 J',JII, Joolaoo~~o OJl. oit., KXXVJ, p. 323, (1008}; "1'· cil., LV, p.ll7, (1824). 
•J, 4·-~ Mom.GttJI, Buro.lntl., LII, (1029), 

2r2 
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Qf simmanite. Impurities are nfit abundant and• consist mainly of 
rutile,, a very little biotite and some iron ore. , There are I!Oille 
thirteen di,fferent known deposits, occurring over a belt about 8 milea 
long by 1 mile wide. In estimating tho quantity of material avail· 
able, it ia dillicult to arrive at any del!nite quantity owing to the 
peculiar mode of occurrence of the individual deposits, and to the 
fact that a ye.ry large amount of the material ill completely de· 
composed, However, reckoning do1m to II· depth of.· only 10 feet 
thm is· at leaet a total mhrlmum quantity o£ · 83,000 tons available. 
The actual .quantity may be many times this amount. These deposits 
-· however; very llllfavOll!ably situated, and :under present condi· 
. tions transport charges would be high-about Ra, •56 per ·ton to the 
Bralnnaputra river. 

The deposit fif corundum-sillimanite,. fu,. Rewah ·State, Central 
·.India, is neat· Pipra, a small village in the .extreme south..e,ast of the 
atate; abcnrt 5 miles from its eastern and eouthern ·boundaries. The 
deposit is IIIIIOOiated with sillimanite-schists• .andt ·pyroxene-bearing 
rooks. The bed of corundum is about f mile 'long •by aoout !TO 
y&rda wide. Reckoning . on an average depth of SO feet, the tctal 
quantity .of corundum available is estimated to be 100,000 tons. 
Of. sillimanite there is aoout 100,000 tons of .good '11l&terial, but the 
possibility of exploiting the better ciaes aillimanite ia limited, owing. 
to ite intimate admixture with impure materiaL This. deposit also 
su!era from the disadvantage of high freight charges to Calcutta. 
At ~t the material ·ill carried by bullock pack to Mirzapur; about 
120 miles. 

Other small llnimportant deposits of corundum 'IJ.Ild·· sillimanite 
ClOC1It in the Bhandam district of the Central Provinces. 

Recently; m'llimanite-rock has been found to occur in the southern 
end of Hsipaw State,. B1ll'llla, 

The·. following analyses are of typical sillimanite-rook frfim Assam 
end Rewa State. . 
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Slate. 

[l~. R. Gu.] 

Slate-quarrying gives a means of liveliho~d to numbers of workers 
along 'the· on~ Himalaya, where the foliated roob, thouj:h often 
not ttue clay-slates,. possess an even and pf!ffect fiasility, whioh 
enables them to• be aplit for slabs and even fine roofiDg slates at 
Kanyara. ,In the Ka.ngra di.strlot, at Ka.nyara, work is being carried 
Oil in .a systematic ID&Uiler by the Kangra Valley Slate Company, 
Limited. The occurrences of this area have been recently described 
by Mr, D. p, Chandoke;l The same oompe.uy work& quarries in 
olay-a!ates .amongst the :!ravalli series near Rewari in the Gnrgaou 
di.strlot south ·of Delhi; There are. in addition several B1ll&ller 
oompaDiel working slate in the Kangra and Gnrgaon distrlota, .An 
account of the deposita C1f Gorgaon and of other ooonrrenoes of 
Rajpatana is givQ!l in .D.t. Heron's recent paper.• 

In the Kharakhpur hills, Monghyr district, Bihar, the properties 
held by• M8!1!1r8. 0. T. Ambler & Oompauy W61"8 trauaferred. to a 
limited company, A.tilblet's Slate and StontJ Company, in 1918. 
The slate worked is .often alightly p)lyllitio and is probably of Dhar
warian age ; it is now practically only used for terraced roofing. 
Enamelled alate slabs for electricel purposes and switch-boards and 
fuse bases are inanufactuted but the demand is very email as the 
slate ja not aa suitable aa the Welsh slate for that purpose. Sinos 
the advent, during the previous quinquennium,. of cheap sohool 
slates from Germany made of. thin sheet steel, blackened and stoved, 
their manufacture in India has been discontinued as it has been 
impossible to compete with the former. Competition from oheap 
aluminium and ei>.lllll.elled wares has elso driven the email slate dishes 
and onrry platter& for native use olf the market. Some of the qlW"' 
ries held by this company date back to ancient times, 1111d probably 
yielded the very fine piece of alate from which the throne of the 
Nawabs N&Zim of Bengal, now shown in the Indian Museum, was 
fashioned. 

Extenei,ve· ooo~ces of slate, quarried in places, are also reported 
. :from •the Panoh Mahal di.strlot, Bombay Ptesideuoy. • 

s !!'ron& Min. (JOIJI, /fOil. Iml., Vol. XXVDl, ft. II, pp. 101-170, (19331. 
• ~oil.; XXIX, ft. 4, pp. 881-333, (1938). 
• Bfo. fhtJI, Btm. Iml., LXVII, p. II, (1888) ; LXVIU, p. 80, (111H)o 
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• Slate of good quality &nd in oonsiderable quantity wa.a. observed 
'Dl· the va.Dey of the Tun river, some 25 miles east of Kohlma, in the 
Naga Hills,1 The locality is just within the borders of our adminia
. tered territory, but is somewhat remote for present-day exploita
tion. It is used by the half-civiliaed local tribes for roofing, IJ!ill. 
atones and other purpoaea. Slate is also ,being worked in various 

. parts of the ao-called transition series of zooka of the Peuinaula. 
Sl11ote deposito are also exploited locally in Kashmir State. • 

Such production figures a.a. are available are given in Table lliO ; 
•it will be observed that, oompred with 1924-1928, the average 
'&llllual production ~ by 2'1 per cent., though the average 
.price for the quinquennium roes from about Ra. 14 to Ra. 21 per 
to~. • . 

Sodium c:ompounds (other than Salt). 

[E. R. GBB.) 

Beside eodium chloride, other salta of soda, notably the sulphate 
(hlwri) and carbonate (sa,ji), IIOCIUilulate in the soil o? many areas 
in India. where the climate is dry, gi'l'ing rise to the alka.lino emor
ea.cence known as reA, which renders large areas qnite sterile. Both' 
itho 811lpha.te. and ca.Tbonate are also prominent amongst the eodium 
compounds in the brine of the Ra.jputana salt lakes. . Carbonate 
·of soda. occurs in considerable quantity in the water of the Lonar 
lake and in the lakes of Eastern Sind. 
• A. general a.ocount of the alkaline deposito· (rm, lt1fii !llllli, kAizri) 

li$ed in India is to be found in the Agriculttlral Ledger, ;No. 5 (Reportsr 
on Economic Produota, Oalcutta, 1902) &nd in 
J. W. Leather's 'Investigations on Uaar Land' 

(~abad, 1914). 
Usua.Dy sodium ca.rbonate predominates, but in many places 

sodium 811lphate is the chief OOIIllliituent. In Bihar, the districts 
produoing are Chomparan, Musa.ftarpur and Saran. _ sa,;• _ mat~ is 
also recovered at the present time from many parte of the Umted 
Provincea. Further details are given in the review for the 
previous quinquennium.• 

AlkaUno oolla. 

• E; R. Puooe, Bee. (}d. IJore,Iftll., XLII, p, !811, (191J~ • 
•.M;~. B•"'· Btpll., J""""" .t :ra.Am~r ao.-., N..........W. mi-'" al J1o11U1111 md 

Kuhmir, pp. 37-4.0. (11110). 
I R ... Giol. f/Uf'O,/,.,,, LXIV, p. 48J, (1980). 
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An idea af the extent of the deposits in the United Provinces 
may be gathered from a paper by E. R. Watson and K. 0. Mukerjee;t 
where also seveml analyses af the soils and recovered prodnofll 
may be found~ By 0 what is probably an optimistic method of 
extrapola.tion they calonla.tsd 'that 7,321,000 tons af orude soda, 
containing 4.,888,000 tons NaaCOa could be obtained &.IID.ually from 
the visibly etlioreece!W ueaa in this provinoe '. 

The method af extraotion 118118lly adopted is very similar to that 
1l8ed in the recovery of saltpetre; 

8aji. matl is used for soap making and for washing clothes; .The. 
ihan. variety, containing more sodium snlphate, is largely .118ed 
by tanners, who Glaim that it prod1101111 a softer lee,ther than· treat-
ment. with pure materials. - ' -· 

Soda OCCiurs in the bed of a remarkable lake in :Berv, the Lonv 
lake (19° .59' : 76° _34.'), situated in a depression in the Deooan trap. 

The depresaion is nevly oironlar, about a mile 
in diameter and 300 feet deep ; at the bottom 

there is a sh&llow lake of saline water, which varies in size and 
density aooording to tha season of the yev, and reets on a stratum 
of alkaline mud. of ttnknown depth. In 1910 (no la.ter estimatea 
are available) the lake water oontained about 2,000 tons and the 
upper five feet of mud about 4,500 tons of alkali, reakoned as ~dium 
carbonate.* From ·the lake water, products of varying degrees of 
purity are reoovere(!; by crude fraotional ceystallisation, the ;beet 
of them, clai!G, ha'ring a composition approaching that af the natu:ral 
mineral -• . N,..oo.. NaHco.. 2Ha0. .As in the previous qnin" 
quennium, oDly a very small produotion was obtained from this 
souroe during't the period 1929 to 1933. Meeare. The Pionem: 
Alkali W orka, Ltd., he 'ring go~ into liquidation in 1929, annual 
leaoee were given. in 1930 and 1931 for Ra. 700 and Rs. 100 ·res
peotively. No produotion figures ve available for the former yev ; 
whilst during lll3i, about 50 kMtidis of mineml (1 klumdf=;20 
maunda) were reported. After 1931, a trillnnial leaSe was. given 
on an annual premium af Rs. OOo. Up to the end of the' quin· 
quenmum, owing to llll:cesaive 'ir&tel! in the lake, no minerals were 
extracted. The products obtained during 1930 and 1931 were 
generally used for ~ clothes and for· soap. mamU&oture. Some 

Lo111r Lake. 

'J...._Ifld.I.........,...,. La6otlr, VoL n, p. ia, (19U). 
1 ~. IL D. La 'fGilabe Mid W; A. :L Ohriatlo, &a. Qoo1, IJwp,. ·""-~ vn p lliO 

(111111). . . ·-· - _. J 



~ Of' the output is said to have been exported to Bombay, Madras 
and Amalner. 

Soda is collected ducing the hot weather from a large number 
'.d£ alkaline la.kes or ' dAands ' in the Indian state of Khairpur and 

in eaetem Bind. Theae have been described 
~"""= ot by G. de P. Cotter,t and an &C001IIlt of them, 

oondensed from Dr. Cotter's memoir, WBB 

given in the quinqu81111ial review for 1919 to 1923.1 The lakes are 
situated in depressions among the eandhills and their waters contain 
varying amounts .of carbonate, chloride lind sulphate of sodium. 
'011 evaporation there ia obtained a orude form of urao, N~~s001• 
NaH001• 2H,.O, looally known aa cAGnillo. According to Dr, 
Cotter, its principal use is in the preparation of light biseuita, but it 
'is also• used for washing .clothes, in 1umleDiDg treacle, in soap making, 
and in the preparation of goqrallho tobacco. ·l!'lom Table 151, it 
will·;be. observed that the production of Khairpur State inoreaaed 
•appreoiablj during the quinquennium under review. The averago 
,,annual outpU:t for '1924-28 to 1928-29 waa 751 tons; the corre
'sponding figure for 1929•30 to 1933-84 wai 1,048 tons. 

TABLB 15I.~P,oduction of Olumillo in ~ 8t1m during 1111 
',p!A'B 1929-30 to 1938-3/1, 

. - -
p,,~ .. llaa Number of 

~ 
.......... 

Ia-

"""'"""" . -. 

" 

i.989·80 . . • • . . . . 1~ D 

·i98o.8l ,, ' • . . • 1,180 " . . 

~~- . . • • . . . • 
. 

1011 II, 

1831-b . . • . . . . • 1,1811 til 

198S·M . . . . . J,OQ II . . • 

. ... _ 
• l,OU " 
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In the Nawabshah diatrlct in Sind, 129 toDB were recovered i:o. 
1928-29, 11? in 1929·30, llQ ln 1930·31; 114 in 1931-32 !loUd 92 toDS 
i:o. 1932-33. . 

A large prop.ortion, ot the· cAtmiho recovered is exported from 
Karachi, mainly to Arabia, Bombay and Aden. 

ln a recently-published not.e,1 :J:lt. P. K. Ghosh described the 
soda (reh) .depoaitjl and. the manufacture of ce.ustio soda and crude 

· soap at. Parantij, A.hme.dabad district, Bombay . 
.J":."~ti, a::!,~· ',rhe deposit, which conaista largely of sodium 

carbonate with sodium chloride, .forms an elllor
esoent growth on the 1111l'face of the soil and alluvium in the 
upper part of the Bokh vall.ey and in the banks of the Kha.ri river. 
The raw aalinll material, together with local deposits of ktmkcu
and moliVIJ (Bassi& latifoli&) oil, supports a local, induatJ:y .fur the. 
manufactUie of washing-soap. 

In certain portio118 of the dry zone of Burma, in the Shwebo, 
Ohindwin. and Mjitkyina districts, an eftl.orescent deposit, consisting 

, ._....,.,. 11....,., largely of salts of sodium, mainly the car· 
bonate, is formed on the 811l'f'aoe of the.• soil. 

This crude soda product is known as ' sa.paga • m: ' soap-sand ' 
and is .:nsed .. and .sold locally .fm: washing purposes,. etc.• The 

. production of· this salt .~uring. the .quinquennium under review is 
~given in the. folh>wing table, . · .. .. - -

-

Yui"~ TOIIII. Ba. £. ~ - i -
~9tll . .. . . . .. 2,7'1'1 10,40: (G)78i 

1030 . . . . • .. 2,83B 11,88S (6)118$ 
11131 . . . •. , . . .. 2,686 8,9M (6)883 

11132 . . . . . . • . 2.260 6,948 (c)$1 

1033 . " • . . , . . 8,88ll 17,812 (•) 1,839 

-
' 

"' ....... ... 1;886 
. 

1t,U'I 8&9 



tfi.l M'-ai Prolvcliolu/ 1 ... 192!NJ3: &dM.m~. "1 
[IAl!Lll: 153.-V alw and diiBtiruztilm of e:DpOI'Ia of OAaniAo frum Kardi 
'~ . dvriflg 1M tJfi'TB J9JJ..J2 to J93J.34, 

1981-al 188J.38 11Jl18.34. 

111. 111. ' 111. 
I'O)UBD CooB • ., -

88,189 88,lllt lM,.r6 
811 1611 18S 

1,U! 1,186 1,677 
16 30 38 so 7 10 
10 

1,111511 1,010 1,818 
86,470 89,218 32,838 

lMS 6311 IIllO 
2,6111 8,440 4,600 

Adon ouul Dopeadooulee • • 
:&a.brein Islands... .. • • .. 
Ceylon • , , , • 
Zanziba.r '" .~ ~ • . 
Xen,ya. Colony • •• • • 

~t.Terriiory .;,a ~olalo_,; 
.Other )SI'ative St&too (ll Arabia • 
Perala.. ·• • • •. • 
:ltoliu.-Aliie& • • • 

eo-~ 

ii.449 
10 76 

14.668 41,838 
17,689 17,689 29,819 

86 l!'l 88 
89 41 II: 

2,5l!'l 1,706 1,038 
20,541 16,6'11 16,179 

568 979 582 

. :Beapl • • • = .. : 
:Jiu:rma. • • , .• 
Baluohist&n Agenoy !l!raoY 
Outoh • • • • 
Xalhi&war • 
Gar. • 

; . .. . . . .. . . . .. .. . . 

• 

1,56,W I.Z6_aS9 I,I6,JJ4 

As a cpotential ·&Ource of sodium salta other than the chloride. 
the Sambh&r 'll&lt .·Wa~ :in Rajputao.& may be mentioned. The 

lake dries up nearly every year, but the 
brine formed when it lills in the rainy season 

.ha$ .a. fairly Uiriform •composition from year to year. The residue 
oil! •evaporation oontains . about 86 per cent. sodium chloride, 10 
pel cent. !!Odium sulphate and 4 per cent. sodium carbonate. In 
the mOther liquors from salt mann1Bctu:re the percentsge of sulphate 
•and O&Tbonate .are; of oonrse, m111lh greatsr. As the upper Ill f'eet 
of the· lake mud contain some 60 million tons of sodium chloride, it 
'ili' J;8asou&ble to conclude that there are several million tons of 
•. odium sulphate and carbonate similarly stored. 

An· important develOPment of the previous q ninquennium was 
the building of a large soda factory in the Indian state of Dhran

gedhra on the Little Bann of Outoh. The 
Mlllldacture of 10•• Bhri Shakti AlkaJi W orka was intended to 

.. ,_ ...._ produce annually the equivalea.t .of 21,000 tons 
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of sodium carbonate; by the ammonia soda. proceill. Salt is, of 
courae, a.vailabl'l in· ·iin1iniitfid quantities· on the Li~ Ra.nn, and 
limestone was obtained from Jasda.n. An attempt .,tO get the 
works into " operation in July, 1928, waa UDSucceaaful, and sobae
quent efforts have proved similarly abortive. 

The Magadi Soda Company went into liquidation :il.early ten 
years agq. The company had a plant at Budge Budge near Oal· 

.cutta. :for tho manufacture of caUBtic Bod& from 
Magadi Soda Com, sodiliDi carbonate imported from the Magadi 

118117
' lake in Kenya Colony where huge natural 

deposits ~ttl', The Works at Budge Budge are closed down, 
and it ;. at present lltill uulikely that the industry will be revived. 
Heavy freight on Btliteble• limestone was one . of the factors that 
made it difti®lt for the . company to oompete with imported cautio 
soda. 

.. 

19ll9 

1980 

1&81 

lllaB 

11!88 

• 

The imports !If. alkalies for the years :!.929 to 
1933 are given below. 

t· Bocllum Gaaatlo BoclliUil 
-~to. soda. bioarbozlale. 

~. !fOil& ··~ 

·• • ii'/,781. 9,1811 !ii963 ., I . 
.•' (,,' 9,9158· 11,111 l 11,068 

• ;! G4ltO " .U.tlllt.: ,., .. 4,9119 

• • • 118,00$ 1ii,'JU· 4,698 

.0.420· 14,811} 
I 

4,880 

. ' zi,ul ': 

, Compared ~ the previoue qnlilquemlillllij the average annual 
nnporta Of sodium carbonate again increased; in the present iDst&uce 
by 14-0 per osnt, ; · there wae also 11 marked rise of· 66·6 per oent. 
in the &l:il.ount of imported ciausti(! soda. 



Imports of nitrate of 80da during the period 1929 to 1933 are 
·u follows :- . 

TABLB 165.-Importa of Nit.mte of BotlG. 
Toaa. Value {ID 

.8&). 
1919 u,m 17,11,117 
1930 4,887 6,83,889 
11181 .• 1,188 .1,116,118 
11132 1,7117 S,JII,UI 
'<11188 1,8'10 2,80,118 

A•aval.,_ 4,188 &,88,901 

Nitrate Of 80da OOJDe8 into CClDip08itioDB aa a fertiiR ;with 
•alllmonium sulphate, the production and imporla of whioh are 
Fen on pages 451 and 448. 

Steatite. · 

[E. R. Go,] 

One Of the lll08t widely distl'.ibuted millera1a in llldia ia steatite 
(talc) either in the form of a come potston&-ilo called on account 

. ·flenenl. of ita general use in making polil, .dishes, eto. 
-or in the more oompaot form, suitable for 

oarvinga, and, in ita beet form, suitable for the manufacture of 
gaa-bmners. . Cooking uteDsils of steatite are muoh in request by 
high·caate Hindus, since after 1IIIB they can be purified by ,fire 11nd 
oommunioate no unpleasant taste to food. ~ ia a trade of 
UD.lletermined extent in nearly every .province, but it ia in moat 
oases impossible to form even a rough estimate of ita value. One 
of the principal uses nf steatite in India ia aa a polishing agent in 
rice-milling. . 
• W'lthin recent .yeare steatite bricb have coma into inoreaaing 
use 1111 a special type nf xefraotory, where ft"istaDJVt to COl1'08ion, 
espeoially by hlghly alk&1ine ala.ga, is the primary coDSideratlon ; 
they am also used in the Wagner allrali smelting furnace at the 
""""verv end of a paper mill. · 



An exhaustive liOcount of the Indian Ocolmence& of steatite 
waa published by Mr. F. lt. :Mallet in the BeOOrtls, Geological .Sunteg 

tJ/ Iftdia, Vol. xxn, Pt. 2, (1889); and a 
later" notel.. adda further detailS with. regard 

to the deposita in the. Minbu distriot, Burma. ..In 1911-12, Mr. 
C. 8. Middlemiss' discovered a large deposit of steatite of very 
fair quality near Dev Mo:ri in !dar State, Bombay Presidency, 
associated with various other magnesian minerals (aotinoHte, mag
neaite, serpentine and asbestos). He estimates the bed of steatite 
to be over 1 ·"lllile long with a width of over 200 · feet ·and a vertical 
dip. On this baais It is calculated that 2 !Dillion tons . a:re obtain
able in the first 20 feet from the surface. Dr. A. M. Heron has 
collected notes on some hithert.> undescribed steatite deposita in 
Jaipur State, Rajputana, a a detailed description of the ooeurrencea 
and production will be found in a :recent paper by him.' The 
principal localities are: Dogetha, 2t miles N. E. of Raialo; Gia
garh; lind Mona-Bhandari. In the last mentioned area one of 
the beda measuteB 26 feet in thlclrness, and pookete of steatite 
extend over a distance of 5 miles. The steatite ia of very good 
quality, milky•whlte or faintly tinged with green. In recent years, 
a grindillg mill has been: iDstalled at. Dauaa and supplies the pul· 
verised mineral to the IIO&p indllBtry of the Punjab, to paper, 
paint and :rice mills and for export abroad. . 

The steatite deposita on the north side of the Marble :Rooks 
in the Jubbulpelm district form pookste in the dolomite .of . the 
gorge.. They were formerly worked by native methoda with a 
small annual production, but: are now held on mining lease by 
MesarL Bum 8.ild •Company who have !INIIted a grindillg mill in 
~heir pottery works ali Jubbulpote and are convertiog their steatite 
into powder ; deposita at Gowari and Lalpur on the south side 
of the Narbeda haVI! been Be011red· by the Bombay Mining and 
Plospecting Syndicate. Steatite is alsO reported to oocur in cen
siderable quantity in ·a hill not fv from Rupaund, a few miles from 
the Katni-Bilaspn line of the Bengal Nagpur Railway. 

Small q'liantities· of steatite were formerly excavated in the 
Pakokku Hill traote of Burma and were USed for pencils. -In · 
fomler years, steatite "'as also produced in• ·the Minbu distriot. The 
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mines have been described by the late Sir H~ Haydenl and are 
situated. some 30 miles west of Hpa-aing. · 

Recent references to deposita of talc in Dhalbhum, Bihar anti 
Orisaa, in Udaipur State, Bajpntana, and in the Nellore district, 
Madras, are included in the General Reports of this Department 
publish~ since 1929.8 

The . late Mr. A. Ghose opened up the steatite deposila at 
:Muddavaram and Muaila Cheruvu near Betamcherla in the K'lllJiool 
district, and .took out • mining lease in 19111. Tha quality of the 
deposit •'!1'811 apparently good and the mineral at jim fetched a 
good price, Later, however, production diminished and no output 
is .. recorded for the period 1929-1933. 

4 email jllltpu1; is aleo J&Ported from Nalgenda and N"maal in 
Hyderabad .State. 

Steatite in compact . form occurs ae veins in the Great Limestone 
in the y:icinity of Riasi, Kashmir State. It hns beea used lpcally 
in the lilallufaoture of lliiJl8 and howls. • 

·Such figures as are available for the output of IudiBD steatite 
are summarised in •Table 1116. The values BSBigned to the mineral 
-vary between very '\Vide limits, and although this is no doubt partly 
due -to•. differences 'in the value of the product, according to the 
'1188 ito whi.clh it is put,. •Y!lt· ao:me of the figures are pro~bly only 
rough eatiJn!ltes . 

. During the period under review, the average annual output of 
steatit& increased. by 16·6 per cent. as compared with the quin-

. . quanuium IBU-1928, when tha figure wu 7,833 
i~ tons. On the · other hand, the average value 

haS deereas!lii. slightly from about Rs. 22•0 per ton to Ra. 21-11. 
During ·the early part of the quinquennium pricea were gootl, but 
th.ey dimhrisbed .considerably duzing the period 1932-1983 •• 
· Produeiion :reached the high figure of over 17,000 tons m 1983. 
Of the more . important producers, J aipur State retained the lead 
until that year, when ite production figure of 6,161 tons was excee~ed 
by that of Hamirpur, United Provinces, the output from which 
aource .hail; 1Dltil that ilat&, been relatively i»siguifioant. Of the 
other prin!Jipal producers, the average annual output ·from 

• >Jioo, (Jtoi./JuNI, l7UI., XXIX, pp. 71-76, (1800). 
•OJ!. eiL, LXIII. p. IU, (11180); LXV, p. 87, (11181); LXVIII, P• 4.7, (183. 'l· 
• M;a. Suro. ~ .1.- .t K- tlarf.. l!loa-11101alllo -- of l0111111u 

,utaahmJr,p. 44. .!11180). • 
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Jubb~ deol!ned by about 9 per ~t. as .. a result of very 8111&11 
p~oductions d11r1Dg 1931 a.nd 1932, whilst the annual average for 
Smghbhum fell from 678 tons during 1924'28 to 361 tons. during the 
qlrlnqueDDium under review. · 

Sulphur, Sulphuric Acid and Soluble Sulphates. 

[A.. M. HlllloN.] 

Small qua.nti.taes of swphur ar& obtainable on the dyinc volcano 
of Barren Island in the Bay of Bengal; in the State of Kalat in 

Eastern Baluehistan, and on the Koh-i..Sultan 
pb~;:urrcnc:e of out- and .neighbouriug volcanoes in Seistan. and 

Eastern . Persia. The Kalat swphur mine 
near Samri,. whiCih WBB formerly worked to some extent, was recently 
examined and the available sulphur estimated at 10,000 tons' ; 
this is a COIIBen'ative estimate, but even lf the actual amount be 
several tiDies greater, the deposit cannot be regarded &B of serious 
potential value, sinoe it represents little more than a year's supply. 

'India is likely, therefore, · to be ultimately dependent for her 
acid on by-products from the reduotion. of metallie . awphides. 

. . In a previous .Nfiew (Rec.. Geol. 8urv. Ifill., 
Ulllloatloo of oat- Vol LIT -- 821) it W&B reported that a phldcs. • ' .-..-

sCiheme was on foot for the erection of a pla.nt 
at Jamshedpur to treat the .zinc concentrates of Bawdwin. The 
projected iDitial capacity of the plant was to be some 30,000 tons 
a.nnually, but &B a Clheap aupply of acid would be the key to mauy 
industries, there ia no doubt that a very muCih larger O,!ltput would. 
be readily absorbed. The absence of euoh industries was seriously 
felt during the war. Thns the average annual value of imported 
bleaCihing materials alone during the five years 1914-1918, was £88,709 : 
for this import, formerly. brought from Europe, India was dependent 
on Japan. Tile av~ value of bleaCihing powder annually im
ported between 1929 and 1938, was Rs. 8,62,180. The abandon· 
ment · of the project referred to above . ~ IIDfortunately, pUBhed 
into the future the possi)lility of any considerable advance tow~• 
making India self-contained in the matter .of the mora eaaential 
ohemical manufaotures. · .. 

- •·$. 4e l'. ()oMel', 'lit<.-~ S.,.lt14., L, p. 117, (ltlD). 
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A considerable amount of acid is already manufactured in India, 
but the indlllltly is. dependent entirely on imported 81llphm. Thia 

used formerly to come from Sicily, but from 
Importation of lul· 1917•18 to 1919-20 most of India's im"""'• pbar. • ., •• w 

were derived from Japan. In 1920-21, Italy 
began to ~ain her former place, and maintained it during the 
qninquennium. under CODBideration ; the next most importent BOUrCB 

is Germany. The imports of 81llphur during the five years 1929 
to 1933 are shown in. Table 10'1 and averaged 18,006 tons 
aunually, valued at Rs. 18,40,589, as compazed with· an annual 
average of 16,788 tons valued at Rs. 15,'14.,014,, for the period of 
the pmvi01111 lllview. -

TABJ.B 15'1~--lfiiPOI'II into lrriliG of Bvlpiw, Bvlpiuric ..toil, .l.mmo
nium• 8u1plw.tiJ, · .d~ w &ltB tllereof, dvrittg 1lre 1ft~~" 
1929 to 1933. . 

-
~_.. --Ye& Salplmr. Salphurie Salphato ol. """""' aOid. amiDODi&., (aDhJtlnlal . or 

.........). .. .. 
'1'0111. '1'cm& '1'cm& ·~ 

.. 
1AI8 . . - . . r 19,JI!8 .. . 41'1 13,1101 .1,818 
18SG . ~ . i . 18;6'14. ~ i . 97o· 11,818 i,l5l& 

1181 
.. . . •.. •. . ~.'128 220 14,8116 ·1,4&1 .. 

. l88l . ••• • . • 18,191 871 8!,8tO 't,OI! 
1838 • • . .. . IO,IU m· 8,871 1,978 .. 

~ . 

ToTAL. . H,OZ9 2,220 JZ6,%71 8,8U 
-

......... . . li,IJIIIJ' 1M /16,164 1/IM . . . .,_, .. ... ' 
-

. 

' 
.,, 

The average annual unport of sulphuric .acid waa · 44.4. ·tone, 
valued at ns, 68,764, as compared . with us· toils . valued at 

l!ftiiOrll of 111lplwrle Ra. 44,844 duriJJg the . pi:e\iott& "live "ye;.r~ 
acl4. 182 tens valued at B& 1,15,906 "iluring · the 

q~~ 1919.1928, 398. wne v.Jqel\ at 
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Ra, 1,14o,681S. d1ll'iDJ the quinq1l811Dium. 1914, to 1918, and 3,188 
tons valued at Ra. 5,86,305 during the quinquennium 1909 to 1918, 
This deoreaae in importe of sulphuric aoid compared with 1909-1913 
is due to the inoreased produotion of this ohemioai at numerolll! 
plants in IndJa. 

The· acid u manufactured at difterent plants varies in ·streugth 
.£rom 65 to $5 per cent. H.,so,, aocordillg to the purposes for whioh 

. . . · . it is required. The data of produotion avail-
i>b:;;;,d:~on '' ,mt• able have accordingly been reduced to the 

' . uniform basia of 100 per osnt. aoid, and are 
··il1umJumsed in Table 158. 

TAllu l58,,...Product·ion of Sulphuric Acid in ltldio during 1M IJSMI 
. 1929 to 1933. 

(Statute tone in terms of 100 per oent. aoid.) 

Talll 
.~ .i8J9 '1830 1831 1831 1888 for 

1-

- - - - - -
'lleugal . ~,236 . 8,31& 6,630 8,188 6,8&1 87,170 

llilla> ad Oriosa . '· 11~770 12,388 11,297 .... 10,6811 111,811 
' 2,1(0 2J03'1 4,181 4,018 4,478 10,1144 Bombq . ·.:~ 

llamuo .-.: .. ·, . 11,6110 7,328 6,118 6,081 4168 1'1,466 

ltadru • 1,289 1,168 688 981 M8 .,6U 

.l'rmlob . . • ·• ~'~' 321 688 898 711 uea 
'umted.~ . . 1,666 . 1,748 2,008 2.469 2,887 10,!188 

-
TOTAL . at,96f P,Zfl 18,364 ZJ,61f D,fZI 114,661 

In 1830,86 1 Bxolucloa proclootlon of Aold lflllo, Luobow, 1o1110111111Ds to 8 loDe ~ 

In 10~0 and In 1831, 31 tons in 1!3!; :'~i~ ::::/: f::.11ts";:,:C; ~t":!f 40 loliB 
.Chenuoal Works, Bena~oclonn.....,. J 1... ThMO. •-- have 11ol bolD in· 
In 1831•·tho latter llrm .... 1111100 ..... -· ... --
alndod in tho above~~ u tbe -~loa oftbe aold Ia a.ol kilowiL · 
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During th& four ye&m 1919-1922, the annual produotlon was !I little 
under 12,000 tons, but in 1923 the productiOn Jumped to 17,1~ 
tons of 100 per C)6l1t. . acid, giving an anoual average for the 
quinquenoioni of 12,836 tons. This was followed by the greatly 
~eased· average annual. produetion of 28,426 to,ns d~ the 

. penod 1924-1928, iaor&ased still further to 50,932 tons. durmg the 
period under review• This increase of reoeut yeats is mainly due 
to the increased: recoVery of by•produot ammonia as ammomllDl 
sulphate at the . coking plantil, U:on and steel works, and eollieriea in 
the provinces of Bengal and Bihar md Orissa. The production of 
sulphuric acid in Bihar and Oris&& is rua.inly for tlui manllfaotoie 
of ammonium sulphate, as 'IVill be ee&n from the fact that the total 
ammonium sulphate prod11oed in this province during the qmn
quenDium reached the 1igore of 44, 7M tone. 

The produCB!I! of sulphuric acid ar& as follows, the figures being 
Produc.n or sulpha- th& total production of acid at, 100 11er cent. 

ric acid. • during the .period under review :-
. . 

~ 
D. Waldie & Co., X........., .• 
l!aapl Iron Oo;, K1Jlti· • • • • . , • 
lleDgal Chemical &lid Phanliaoeiltdoalwom. Colou& 
Dr. :&.'• Laborr.tor,y, Ca!Oiltt& • . • • •. 
~ ~Iroa & Stool Coo,~· , 

BlW""" o.v-
!l!ata. Iron & Bteol Co., Jamahedpur 
Burmlmr Coal Co., Loyabad • · • 
BaH~ BUt....,. ColliOl'J", Girldili. 
Baratee Coke Coo, Ltd., J.......aoba , 
.!haria Sulphmio Acid ec~ Loc1aa .• 
~late Cc. olliuli-. Ltck • 

Bu,.._ 
Burmalt on ec., Ltd., Rallgoon 

Bllftl6a,_ 
Butom Chemloal Co. • 
Dhonmalllonrji & Co. .., __ 
Ccrdlte llacWry, Nllglrl11i1Jo • 
Pur:r "' Co. - • • 

PulfjGb-
SoVerallllilali proc1uoen 

,_.. l"ruuiacse 
er.,..._ lllumdaal Worb, Lid. 
'OCh .. proau..,. • • · • 

!"·· 

.-. 

.. 

7,100 
s,u1a 

18,466 
!1,~1 

!},145 

M,8BII 
'4,100 
1~045 
4198 
j;,162 
'8,627 

U,l591 
·'&,268 

i,GOI 
3,088 
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This 'Wide distribution of sulphuric acid manufacturing pinola 
throughout India ia a healthy sign of growing activity in chemical 
industriea m the countey, though, as mighli be expected, the objects 
of manufacture aN very varied. Thus all the produce]:& in Bihar 
and Orissa, and the Bengnl Iron Company in Bengal, manufacture 
acid for their own ammonia by-product recovery plants ; the 
Burmah Oil Co., Ltd. manufacture chiefly for the refilling of petro
leum products in the Burmese oil industry; and the N"Ilgiri Cor<Ute 
l\'actory produces for the manufacture .of exploaives. .All the other 
producers may be taken as manufacturing for gnueral chemical 

. purposes. 
The statistics of production of =onium sulphate w:e gi'\'en in 

Table 159, from which it will be sean thot India produced 66,190 
p""'acllon Of onuno- tons during tho quinquennium, against 78,li9S 

nlam oulphate: tons during the previoua period. 

T.&BLB 159.-~ rf Bu~ of Amtlllltlia in ltldit& rf.trilg 
tM 1JilM'B 1929 to 1933, 

- 1 ... 1010 1011 lOBI 1088 '"t.al 

""""· - - - - ...... 
IJOial " &,gaO 8,018 1,00& 1,171 1,171 B01fl01 

-.r aDd Orilla ~. . ... ., 10,101 t,llll , .... 7,m ... ,.. 
!rOTAL . 17,11'1 11,181. 111,111 1,171' ..... 11,110 

................... 
nlum aalpbatt. 

The pDDillpal producers were as follows, the 
fignrea being the total produntion during th• 
quinquennium :-

Jteoaai-
DeliOIIpl':r..io Oo., LlcL 
'!he Indian lml'& Steel eo., LtcL • 
Tho OrientaH~tlli eo,, Lid• • 

1liiar'a..IOrMio-
:l!he Tota lion & Steel eo., L!At 
!he Bonu-eeCoke Co., Lid. • 
a. BuDakur Cool eo.. LlcL • 
Lodno Collier7 Co. (11110), LtcL 
Eaatrlndiau Ballny CoWB!Y, Giridih 
Tho Eaatem CorJ Co., Lie!. • 

:roo.. .. 
14836 

708 

18,81( 

&,888 
G,IK7 
1,1101 
1,1188 
1,181 
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Ammollium 111llphate ia, of li011188, a vaiuable fertiliser for .certain 
orops. During the quinquenllium 1919•1923 the larger pzoportion 

of the Indian production Willi exported, :maiDly 
lalp~elllllliiOIIIam to Ceylon and .Java, but exporte during the 

. . .· live years 19M-192&, amounted to lBBB than a 
ijUM of the total output ; the countries which 1!806ived the greater 
portion of. the exports between 1924 and 1928, were Ceylon> Jap&D, 
Spain and Java. During the 1!_uinquenllium 'IID.der review, the 
exports were less than an eighth of the productio».j and went entilely 
to Ceylon. 

TAliLil 160;,.-.lill!lpiii'IB of ..tmmomum 8ulpAal.e from lndill. .durittg 
tM yetm 1929 to 1938. 

Y.r. QaantltJID -
1919 • .. 
1910 .• . 4,880 

1tal •. • . 11,061 

UBI .. • • 803 

'11113 . • ~.: 1,318 

TOTAL ',517 

~· exports are mttoh exceeded by large and inereaaing imports 
totalling 126,27~ tou for the quinquennium. These suppliea wi!M 

' supplemented by imports of calcium oya»li!Dide 
l11111orll of Dltnp;o (' I ,t;.,~ • _,_.) • f .c-t. noua IIlii. · · · lUC n--e m~uuuo; BBpar&te figures 111' WAP>A 

aze, hcrnver, not a~ble. lor .figures of im-
port& of sodiu111 llitr.te see page 44a. ., 

Reference may also.· be IDade l1ere tQ, the reoorded imports of 
all11110nia and salta ·thereof summarised in Tabla .157, giving an 
annual average of 1,767 tons, ·agaiuat l,S5S tonB. for the 'PrevioW! 
live ye&ra, and utilised fo1' ganeral.indllatrial p~ 
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Fctt many ·-yeam the pyritous deplllita in Inctia have been tamed 
to aecmmt. fo~t th$ :!D&lluf'acture of soluble eulphates of iron aud 

- . copper., The oa.se of alum has been referred 
Sulphafel .iii Iron and .·to already (BUpi'IJ, page SS9), and with the 

copper. ' al hich L--•- '-•-'-ed • llJJli w 'W88 •u•wany ou...... m quan-
tity from the deocmposed pyritous shales 1<t ·Khetri and Singhaua 
in Rajputana:, copperas and blue vitriol were aleo obtained. No 
....,.tistica am, however; available with regatd to the history of these 
indiiBtries, which have had to give way to the impctttat\ou of cheap 
chemicale frol!l Europe, the imports of alum and copperas being 
-ajd-bJe. . 
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-=----'·'--- .pphite m . ue. 
--,----.~~~~oam. · ,. ., ·•, · 2M.ll67. 
--'-~--~,,alate in • . • • ': 436. 
Montane; state, _m,.np- B or«s of ~~" · 191. 
JloouatoD.e ., . 281. 
llooahonl. oopper. at • • •. , 114. S'l, 89. 
llolipua, ~marble at • • • 4.1& 
x-. Pima Mining Company, Yamethln dlstrlot • • ..; 1711. 
Hndda~m, ·Kamul district, magueailie aad eteetilie depooit ... '. .. 
Malrerjee, X..C. 
Habrji, N. G:• 
llullita •• ' • • • 
H..-!e, phoophaliee.at • 
Huttra,laltpetre &olll • 
Maeffen.bad, marble iD.- .. • • •. 
-.- laDd for gi...mak!Dg at .. ,. 

184.~-
438. 

• 30& 
432. 
42& 
402. 

'4tlj.. 
401 • 



Maza6arpar dl8trlat, liOiliiun oompounda in 
~yaUDgDJ.yto-dlatrillt, 1!51tl!IIUlllfaoture in • 
Jlyelat, wolframoin< '" , · • • • 
M~~triol>i aal~.mazinfa'atured in the 
~~,......--~-~-. r'oil8elds in the. 
_ ....... ...,.,~..:-· ,..llllldaton&in... • 
Uyitk;yillai diakiottllCipptlr'ore'in the • 

_: .:.. -:_ . gold ii"tho ... 
------~-_....,,, ;jadoite-inlile • 

.. - ;; - : --- ;-mbleo •and procioua etaneo in • 
.. · ,prodnatlon of amber iti• • 

~. Mit III&IIDfaotured in -. -=:-_ "'-""'-.'"""--""·=--""--opercyllte In. 
lii,BoJ;~~, antilaonf;ore i!i · ·• ' , --
____,.,-aabeotlas•ill! _. • ... 
__ obina-ab>y•-in-, 
.-......;_ohromlte Ill' •. 
._....,..,, oohnnbite:ln- .. -. 
- - -.ioopp&riDt·· ._ .. 
--'--"'• aorundnar-fn> ,, 
-----...;. Jlre;.olayilt • 
~,-:Fuller!a lllil'tlii4t· 
~,-,goldin -. 
~Goi<Uiinjjo -. 
............... , gneisaoae•gra~t.eo of 
~.-iroD-ote-iD;; .•. • 
-ii"oninduatr]o.of • 

• 

__.....,Jron Worka , • • 

-. 

~; •Jatarft.Oilt.'- ••np-eB'.II oreio 
----.... l!lagneaite in: . 
~ manpneae'i• 
___,..,.,.miea-ln: .... 
--..., monazitem---, 
----. IIIIDI8f8kiteill' 
-,aihvfl01bo. • 
-Asbestos Mineo, Ltd. 

N 

N-hill8, alate-lnl tile • • ' 
Nogenr, J"odhpu. (Marw&r) gypsumJiaar 
Nogpar, 8I&D worbat • • • 

.• 

• 
< 

• 

• 

.-
• 
-· 
.-
' 
"' .. 

•' 
• 

. 

'· 

<· 

• 

... 

.• 

~~ 

• 
• 

• 

·.:. :j ,' -~ 
• : i lllltt.' 
,j .... "'. 

... ll89. 
J7:f. 

· .• ,,-.. 
" 116. 

Pap .. 

,, lOll,. Ull. 
• lli&; 18111 
.,, j 1188~-

..--11411; 

' .. i8ll:. ;, •. ___ , 

' --~---
846,~ .. 
8111. .. 
ll8,41-4&-

::.• 490~ 

.-' 86. 
r88&,_..,.,_ 

.- 878• 
8'1&; l8t. 

• -- , un•IOS;--1119; 
• ,, ' 104r; 108' • 
.. ----.-. 
·' · Dl;!Oi 111•14&: 
~.; '·149,;-
• 39rl&Ct. 
• 248. 
•' l8tl. 
• ll36;248. 
• ' 11M, J&'l; 
•',' JfJ& . 

-: .. ; 488, 
• t 30'1~ 
.._.,_MfJ, 

I 

,;-' 437. 
• ·, 408. 
• 401. 

r. 



lit • 

N"'!PPIr,l!lflliiite Hrita In • 
---..-, ·mngamwe in 
- district, gold in • 
~~--,marblein 

.. 

., . .. 

Na.inl; glaaa warb .. • 

.:_., 

. - . ,_., 

Na.ini Tal district, gold In • • . ~. ·• • ,, 
------- ,limeltonelit·; •. ;.~ .• 
Ralgouda, OOI1IJIIlmD In • • . • 
-, Hydnbad State, steatite ali , . 

Namabik vaJJey, aoalln • •. • '·• ·.;··· 
Nazn.ma; N. Shan Sto.tea, llumJa, lipiw In · '"' 
- Oold DndsiDg Compmy, Ltd. 
- riV81', Slum Statal, gold In " •. . " 
N- 8outhem Shao Stetar, tourmaline J>\ .. ' 
Jlamta • • -... 
--'• antimODiallead .... by-pmdllal •ii' ' 
-,Jea.dat 
------., pradaaliloA of oopper.matlio lit 
..,._, .u .... at 
..,.-, ... of hoD-ore aa allu lit • ._; 
----, Diobl tpelsa oa a bJ·produat at , 
Nllllllap, apatite at , • • ·• 

.• 
.... 

N&Dgotaim,.,. hllla, l!1ll'llla, amber In tho • • 

. -.~- . 

·' 

. , 

Naoyaselk Stone 'l'ract, rubloa lllld preaioaa ~ in • 
Jlarbada vtJie7, conlliDa ~ • ., 
Narnaul, Patl&lai!Wa, fl8lll kyaaita· at • 
NaniDghpar diat.lot, marble In • • 
Narakot, ~In 
---SWa. apatite In • • , 
.Naft'bohah district, production of t:AGniAo iD 
Nuim·ooalfielda,-...., 11181l1B of.aoai &om 
NeD<m~ diatrlot, allaaite in 

• _._...__ , apatite In 
----~, .... - • !Jer,ylla • 

•• ' ~ . ,. IXIIIIDibite in 
~--~, optOHte &om 
_ __,.....,__._ ,JDioa in • 
,..... ....... ___ ._ .. · , aamanldte iD 
...... .,..._~---..;...· ,.aipylite In 
-----.-- ; otoatite In 
Nepal, IXIbalt matta In 
- , oopper at • • 
.....,_ , upon of bo!u into .. 

. 

- ,,! 

• I :137. 
,!, 1188, 238. 

• ' 1111.,. 
., .-tJ.L 
. tot.· 
.. ue. 
\.''! 869~ 

• ' 887. 
44jl; 

-· l' IJ'i.- '~ 
61. 

'114. 
-~ 1 114.. , m 

"•' 397,; 
-;, 1611-...... 
• - 33.·. 

9lL 
33; 

' 1111 • 
;;..~ 381. 
• , .. 420, !Ill. 
-~ \ 3d.. 
-~ 18&-
; '359. 

-'•· 391• 
., : 4J.J. 
• ' 1188, ... .. -• . 440.• .. 
.• '111,;, 
' ' '-419 .. 

4111-.· 
' . 3911, 4118. 

' 4110. 
337. 
37, w. U'J, all& 
4311. 
4119. 
4411. 
33&. 
S.,88 • 
aos. 



''-~ SuBm~r. 

___, BawdWill :mil.e, Burma • 
--4· OOIIBIIJDptiQIL of, in Jndfa 
~.Import of .• . . • . 
........,..., •0188, .o11011l'1'811001 of 

.. .. 
~-:·.-::--·apeUa· ,. ""~· _-.·, • • • .. 

' ·c outpattmd ftlaa of. duriDg J&JD.tol&JD 
·· · · ·· produotion aDd 9111118 of, at Namta • 

NiJah'llltate, latariUI .in • • • • . • 
lfdglria, gold .in tba • . . 
N"uaar. m .......... ·iii' • • • .• 
NittopDoua salta, importa of • • • 
Nitrolim, importa of (IU calcium oy&llilaidil)' 
Noamundi, &on,mlne at , • 
No~~g~~toin State, alllimllllifB in . 
Noonodlh· ooDiery, Jharia field • 
North. AD&ntapur Gold Mineo, Ltd. 
~A!eot clisf;riot,· Iimaltoll8 in 
............. ""'""_,....... __ gn .... _ granites of •. 

~ :If8uin; llombay,lll8ollgllll!l8 in 
Nortbolm ~·Btatea. antlml)l!ialleadin 

0 

llli 

307 • 
• ' 168,187: 
.• ·' 88. 

386. 
• 7, M, 37. 881i, SM-

286• 881i. 
34, 37. 
ll8&. 
ll8li. 
2M-l181i. 

" 2M-861, 38li. 
11. 

•. J65. 
•. 871. 

110. 
• J 186. 
•'· 807,41a 
•. 461. 

us, 135. 140. 
43.11, 4.8&. 

-_. 12'1. 
87. 

·' 869, 
339. 

, · IM,S86. 
86,4.4, 
96. 
33,381i. 

•. 167-170. 
•. 869 • 
•. , 396,397 • 
• '' 822. 

41!,418. 
364. 
16&. 
104-IOCL 

• 116. 
39'1. 



·.~ 

Ooh:e, 0-of •• .• .• "'•··«& 
- ...... of • . • ~8. 
- , poduotlon and value of; dw:blg11119 <fio·1983 • .. u.r.-
Ogalawadi (11omb&y).p.. -·.ali' . ~ 
{iljj ( ... -also p!6roloam) 11,.38; 
..., • foleip. import duty Q!l' ,; •• - ll69. . 
-, fu.al . .. "-:·;' •. .-. •• 
- ,juto-b&Wriag • ,. • 169. 
-' keroaaa& • ~- i' 269. 
-, Jub.ricatiDg ,. aee. 
-, miDaral, .OOIIIIWDpRon·Of ; ··'· 267, S88. 
----. ezporte of, dmiug 1919 to 1933•.• •• S68. 1172. 
----. import!~ of, du1'iDg 11119 to 1933 •• .• • - 1170. 
---. origin of toraigD;· imponod iDw ladia duriag 

19118•119 to 1932-38 • • •• • • 
-, Value of ~ • .imported du1'iDg 1928-~ to 1932,33 

fields, llla:ma' • • .• • ' 
---- 'podiiOtiion Of, duriag l92ll to J$18 ; ---.»..... ; ' ---,lfinba 
~-.Hyiagvau . 
---, Pakokku dinriot 
--.BiDgD . -----.. Tb&,... . 
-~-, UPI""'QUDdwin 
---.,Y~ 
---~-., YenJ~~JgyaliDg 
-oCOUrraDoea • 
.:...._._,llellie • 
~-•• Twmg,m 

•. 

~~ ...... 

. 

Okan.pad, irolbOl'll ,&t, Hayarbbanj s-
Okh& Comaat .CO.,.J,tci. • , , • 
Olatura, Kol•baadi state, cob&l\lferoua wod at. 
Oldbam, B. D. • • • • • 
-_,T •. ·•· 
Olivino • ~ 
ODyx •. , 
Ooregwn, gold mlno . .. • , , • 
---, .. Gold lillQiDg Company of India, Ltd. 
Opal'···· 
O~t&l Expon ~Import Colp.p&uy 
Orioaa OuunH:O., Ltd. • , • 

. 

.. - -~~, 

... • 
:••·· .. ~r--· . • .• -. ;if 

,,, . 

. • 

:1'10, 
S68..-zl. 

••. , 2711. 
• !'18. 
• . :1'13. 

:; 1 878, ·""'·· . .. m 
.••• 873.. .. 
• ... ;. ·87&. 
• 87 •• 87!1; 
.... 873, J77, • 
•• 373,87&. 

ll73, 174., 176. 
, .. , 87~-

ll76. 
-.. ,~,;.,2'1~-- :~. 

87li,ll7a ... 
•• [3.'1, .,1.38. 
.., . 372;. 
~· 386o 

419. 
4111. 
ll!la. 
390. 
104·106.. 
87. 
396. 
!131 • 
371 •. 



··--- • 
~~""'"-'· ---- atoae8 • :~ ::. • • 
~ (Hulao aalllllio) • • , 
, ·· .. -· _,impcu:t.adlnto.~iromW. Chill& 

-'-'"""'-.,."-, KlllWIOll : ·~ 
...,..,,..;.-, ~ of . . . . 
. • . -. Chitral '" • . • • • 
01!tpllt ~ VQ of Illine1ioJI d,wing 1~9 to l93J 

p 

l'achbadr&, aait li-0~ 'iub.aoil brine '·' 
·PaobiJrbani~ SikkiJ:Q,;· copper at • : 
Padar aapp~ -minoa . • • • '• ·• 
Podyar (Pattala), CobDbatol'e. "l'WW'odue at 
Papye,.~ mi-·· . . ~ . . 
'~oklr:l!; cllotriot, pwlln . • , 
. ;-., ..... ......,"'-.....,.......,_, ';·oilfield& 1D • 

"""'.__-~-""'-· ;• oalt manufactured In 
....,;....;..· ... -~ hill, .-tite,prodaotion nom 
Pakyoug, 8ikkiiik aopparat 
Palakoc!. Saloua d;atriot, <orandum at 
Palamau dlatri!l$..graphilio ln . 

. -~ ..• -blein 
Palanpar SW.,,godollnilio ln 
Palauk,wolframat .• • 

·--·~---*-

861; 
• ;859,. 

~
·-• 841. 
,. ,344. 
~ 

•'·-.. ~ au. 

• 

•. 
e_: 

'· 
., 

,.• 

u. 

" ' ,7.91. 
,113. 
-~ 

• I . 3illL 
·' 333. 
• . 3'11 • 
•. 273. 

289. 

"'· 93. 
886. 
110. 
418. 

•. 429· 
• 333. 

386. 

•••• 

Palaw-distriot. tin. at • . 
Paa:lC)b.:Ma.b•la._~ese-orE.a of 

.. ,• 
22l. :aa&,ll86, 24lL 

. . . • .X.Iio In . ' 
P&Dchplr•aub•\liviaion, Mayurbhanj, .iroJJ,...,. ill · 
Plolli;~1Jdapur,BOmb&:y,~at .• . • 

. · ... · ~ , . , ~ dic>Sida at·. 
Panipa._ glass )'!Or'ks .at • 
Pamurd1haloa• ; • 
...........,, ·Stato; mam.onc~ m 
~ B~~rt~; U:on.-depooit , " 
Papampali, Salem district, eotDDdum Iii; 
ParatliD, import& of, dudDg lllill to 1933 • 
---.- w~ uporta of, d~ ll!.2.11 t.q l933 
Parui_, sold ln •. · 
Party& Co. • ., 
Pe.mhad, Lola Joti •. • 

. 

'' 436. 
~~ 
.284. 
403. 
404-
93-
98, 09 • 
IJ8. 
866-
111.19. 
11,19. 868, ll'lll. 
116. . 
424,£ -



Paaooe,E.:& • • 
Patbar, diamond m. . . . 
Pathargbara, apatite at • '' • · • 

m 
9& 
420. 

Patiala State, gem lr)'laiM ia ,. .• 896..-
~--- • ratila In .• .. m. 
Pataa, glaa voriiB at , • ·• 
- • on... graphita in " • ' 
Patragbatta, Rajmabal hills, B&Dd ior glasa.nillkil\g at· • 
Pallll(daw, wolfram miD& at. 
Pawle and Bza1io1r, Jleoam., • • 
Padbamti, llaroda Btato, aand fOr glaaa•maldDg at 
Pesmalltoa, mica content of 
----, monaolte In • 
----,thorium In • •. 
'----. gypllllllm • 

~ .. Penaals • • • • • • . • • 
Panob Valley aoalfield, ontpnt of coal in, during 1924 tO 1933 
Peninsular Mlnarala Co. of :ar,..,.. ·• 
Pentlandite • -· '. 
POl'Oira, F. x.· & Bona • • 

• 

Perleos Pottery Com~ ; 
PeDdot . • . • 
Peridotite 

.. .. 
' . •. 

---. l!llllllllite vaina In 
PerlD, 0. P. • • • • • • 
Pellia, position of, 18 a prodn..- of potrolenm 
- (Eaatem),lllllphur In • • • • • • 
- , va!na of IDinela1 m1 imported fzom, diJrin& 19J8.29 

to 1932-33 • • • • • • • ' 
Peru, position of, 18 a produoor of patro~enm. 
Peterbead, granito ao!UIIIII& and bJoolal &om 
Pawleum • . 

404. 
ll7, 118. 
400. 
333. 
433. 
401. 
249. 
333. 
293. 
406; 
76. 
ss, 68. 811. 
19& 
861. 
327. 
378. 
333. 
4&, 139, 1411; 

'18». 
185, 1150. 
287; 
267. 

1168:~ 

267. 
360. 
8, llj 14 38-SD, 

i81i..SSO. 
--- , OIIIIOOiation Of, 'With aoal , .• • ~ .; · 67,·68. · 
--- , awrage number of per80IIli" -plo,.Jd In t)le ' : 

produotion of, dariDg 1929 to 1933· • . • . 26; 
--- • graph ohowiDg produotion· of, Bin ... 1908 l : 39. ~ 
'---- , imporb dutlea on • •. l!68. 
--,.- , ..........., ... of Indian • • • , 272-S80. 
...._ ___ , ontp1dl and valna of, dariDg 1929 to 1933 • ' ll• · 
--- , production and value of, dariDg 1929 to 1933 ·• · 266; 
~-"" • pro'f'illmal prodoction of, daring 1929 to 1933 
~-- ,-word's prodnctionof, dariDg 1929to 1938 .• 

273; 
-. '267~ 
~ ' . 

• 



.. ~. ·""'-. ' 

' __ ..:.."- ~~...:.- __ .. :, __ • c __ ~~~:-.'· , '1,. 

. - ·: ' - . 

-- ____ , ___ - - '~ 

181. 
1149. 
14420-42$. .-4204il. 
m -. 'BL 
1140; 

• 38&. 

.. ivil 

1!6, H6, ;iao. 
i 116.· 

11& 
' 118. 

113, 161, 1'63. 
lD6. 



• 

fl'lnlnlar. '. lPage. 

Pot1ior7 works a& ~- Junotiou, Xathla...., . •' • • 
Preolous slonos ..ul pearls, iznporta of, dnrillg 1939 to 1933 • 
--~~--- • _. 8lql0l'IB· of, dnriDg 19ll9 to 

38L 
lJ. 

1988· •. 
Pailomela• -.- • 
Ptolemy • · . • ·• " 
Pup ....u..,t La,dojth,.boraz ilt • • 
Pm>jab, alum in ~e · 
-, ametbyafhia the.. • . • •'. · • 
--, petrole~W~, age• and origb:l of •.. 
---. gold in tbo • . 
--. J arassio ~aim th~ 
---. limMto118 in the .• • 
--'--, pboop~tos in the·. • ·" 
--. P~.OomontQolliplmy,Limitad 
-. rook-oryatal ~the,, .-~ 1 
-,aal,in. 
--, saltpetre in the. • 
Pura.n& grov,p, cliPlond in
Pnri d!striot. Jatarito u. . 
Pyrite • , 
Pyritous shale, ~pntana , ,. 

Pyrolusito 
Pyrrho!De 

for alum man~ . 

Q 

Qadiam, glt!ee 'IWlm •• • 
Quarts • • ' .• 

• . 

·"'· 

!rP 

.. 

.. 

Quarli&ite, BanJr.\lra • • • •. 
---,, SIISUJW, bill; llaoikmo. • • , 
Q-Pishin d!stciot, Balnohistan, chlol!lite ia , 
Quiclosilver, impcll:la.of, dnrillgl9ll9 to 1938 ., 

' 

• 

.. 

.• 

lll. 
MO.-~.lNli. 
97. 
369. 
339-341 •• 
381. 
ll7ll·218.ll18. 
118. 
411. 
3811. 
~8. 
3711. 

•. 381. 
.ll98-2116. 

' SOL 
97. 
371. 
86,1K, *liiiL.· 
668. 
3tO,.M1. 
9{(1,.1166, !lOB. 

' 86, 91, 93, lK, ~ 
832. 

404. 
381.· 

.<• 3M. 

"'' 3M. '·.46. 
·' . ' 17,1!1-. 

' 
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Ra..;p.Q, Bmdwu diaillol. pottery faokny •• 
--- coaUiald • . • 

----... ~ofooalof ' 
-----..-,apatite in mica peridotite of • 
-----.~of ooalin.dariJJ& l9lK to 1933 
---IBrimt • 't. 

Bampet, 11111phurlo aaid man~ •• 
Bamuall • 
Bao,BriDI ...... 
llam miDenlo • 
Batllat!iri. Iron-ore in 
----. mangaaooo in 

:a-···~Bau,B.R. 

. 
• 

' 
Ba.,.hluodrapm11111, apatite af; ·, 
BMralpindi, timeltono in • .• 

• 

- ,;, 

,, 

---. oil "finery in. • •. ·• 
~ Chhindwara diatriot,·linoiitB,.... 
Realgar • 
&fraotoriee • ·• 
'Btl' 
Raugadih, Manbhum, kyanito at 
Belmiok, R. H. F. • 

.. 
··: 

Boeenes, llawdwin ore, July Jat, 1938· • 
- ,ooal. • 

< ;,'-"'. 

.. 

Boain, ball, in Tn<tiau Tertia.ry ooal • ·• • 
&aourcea and dletribution of iron-ore; Singhbhum 
Bowa Kantha, marble in • • • 
Rewah, &81ldstone • • 
:ae ..... State, OOllllldmn q-. . 
-~--. conmdum.tdllimaaite in • • 
--.._· ~-,, fluONpar in Vmdhyan llmeatona in 
....... ~ ....... limeatcm& iD • 
-~-. llillimanite in 
&,...;, alate works at 
Rhodsaia, South Africa 
Rhodonite 
--'-- q-lOIIk 
---roolr . . • • • 
Boakbuma, Kolar; method of dialiog wah 
lloak....,.W • • • • • • 
---,11101of 

•. 

.•. 

-. 

• 

878. 
S'l', ·liO; ··83, 114 lfl, 

69. 
·ea.-
482. 
88,69. 
83, M-88. 
6110. 
18'1'. 
toll. 
88-G1. 
1113. 
asa. 
878. 
SllO; 
4oiiiL 
389; 

• ' .11'19. 
889. 
II«.· 
- 878, toll, 48]. 
4CN., 48'7, 440. 

'· ilL 
48 •.. 
no .. 

. < 79; . 
!-.! 70.
..... 148.
.• ill. 
'• . 99 •. 

888. 
48ll, 484. 

·889. 
384. 
482-438. 
4116. 
ISS. 
18'1', U1, 248, 8IHi. 
18'1'; 

• . 18'7. 
106. 
391. 
39L 



Book...W' >• ,. • • . , 1J,,SD2-29& 
_....,._ ..,_.,_ liverap number Of por80JI!I empio,ad in the proo 

. ductlon of, duting 18'.19 tn 11183 • • , lll,-·U. 
BohtaaJimsiltoDB ,, , . • 38'1• 
I Bol'· '' ; o ·'•' 34(1: 

' i' 

Bondu; ·&eaJmair, aqum,.,;,e,.Dear ··• • _ : 392. · 
Bose·quarfllr' • .• -~ .,. • - ..• ' 39h 
Bourkela,limlllltolie at '· . 364. 
Bubellita • io;_ !. • • • •• -_, -981, --. 
Ruby. .,,,,_ -.. -- • _ ·"- ,. .• • • • , s, 1&,-:40, :lJ80,m 
-•· .aappbile aDd 'otihilr' pnaioUB atones, royaltf' CJOIIeotod 
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Pori 11 (otrl of ,llrioi).-.NIIJOJI-I!IwaUk aaeomormity.in Nort!'·Weatom Himalaya. ~ondw.
Ttrtebrateo. O•lliferoao liedo of BUDdes In T•IJR. MiDIDg xoe<>rdo aad mlamg -
doe of G10at llritaill: aad Coalaad Metelliferouo Mlaea Aot of 1672 (~og~nd). Cobal~t& 
ud daDatite flom XhetrJ mines, Rajputena; with remarks on Jatpunte (Syepoonte} 
zm .. ..., (Smlfhsoaite and lllendo) with bofl'lea ill Eamnl diltriota, Madraa. lind eruptioa 
ill ioland of Cbedaba. 

Pull (ool of ,llrifii).-Arteaian borings ill India. Oligoolaao gran!!~ at Wangta on Satlej, North• 
Wen lllmalayaa. Fish-plate from Siwallkl. l'alllontolog~oal aotea from Hazaribagb 
ud Loll~ dlatriclo. lloesif oaraivora from Siwalik hillL 

Pan ~ ( .. 1 of J>ri•I).-Unilication of geological nomenolature and. oarlography. G~lOSJ' of 
Ara.'tali ~OD central and eaatem. Nati've utimony obtained at Pula Obin, near 
Siagapcmo. ~ from Jnppett, Eiotnllllliatrict, aad a!Do earbonate from Eamnl, 
Madre& Seotion from Dai!Jnnaio to l'aagi, .U Seeh Pua. South Rowoh Gondwana. boa!D. 
Submerged forest oa llombay Ielaad; 

VOL. XV, 188.2. ,_,I (..,of JriotJ.-Aanaal report for 188L Gaology of North·Weat Ko.abmlr and Kho.gaa. 
GoudW&IIa labyriat.bodoale (Siwalik aad JIUIIDa mammalo). GooloD of Dai!Jonllie, Noetho 
West Himalaya. Palm leaves from (tertiary) Mumo and Kaeanli Doda In India. Iridoa
mille from Noa-Dihillg river, Upper A ... m, and Platinum from Cbatia Nagpur. Oa (I) 
oopper mille near Yougri hill, Darjlllng di.otriH: (2) areaaioal pyrite& in aame nelgbbo ... 
Aood: (3) kaolin at Darjili.ag. Analysea of coal and fue.oJay from Makum coal·fiold, 
Upper Al!llam. E:z.pcuimenta on ooa.l of Pind Dadan Khan, Salt~range, with reference to 
Jll<ldnotiun of gao, made April 20tb, 1881. International Congreu of llologna. 

Pan t (owl of prim).-Goology of Tia....,eore State. Warldlli bOdo and reported 881oclated 
deposits at Quilon, in Travaneon, Siwalik and Narba.da fonila. Coal-bearing rocks of 
'Opper Ret and Maud rivm in Weatem Chutfa Nagpur. Peach river coai.field in Chhind
wara district, Central Prov!Dcee. Boring for· coal &t Engaain. Britiab Bunaa. SapphDM 
iD. North~ Wettem Himalaya. Eruption of mad YOIOIUioes in Chedoba. 

l'arl a (otll of prioi).-Coal of Mach (Mueh) ill Bolou Pus. oud of Sbarigb on Barna! route 
botweeiJ Sibi ond Quolta. Crystals of stilbito from Woatero Gbota, llombay. Tlape of 
Darang and Mandl in North-Western Himalayao. CoJJDOaiDn bot,_ Hazara aad 
Kubmir series. Umaria coaf.field (Sou!A Rewah Gondwana basin). Daranggiri coal·fiold, 
Gam Hilla, Aasam •. Coal in MyanoUIJg division, Hemad& dletrict. 

p,., 4 (eMil of ,llrioi).-Coal-fiolda of Myoore. lloringa fur coal at Boddadanol, Godovari dlotriol, 
ill .1814. l!uppoaed occurrence of ooal an Klat.ua. 

Vot. XVI, 1883. 
Pan 1.-Anaual report tor 1882. Rir:obthofcmfa. KaYJ. (Anomia L&wrenciaD&, Konlnak) .. 

Geology of Sontb Tlavaacore. Geology of Cbambo. Baaalla of llomboy. 
Pan t (~ of F!""'l·~o~ of f-1 vertebrata of India. llijori Lobyriatbodonl Skull 

~~ l!:tppothenum anh1opmum. Iron ores, ~d BDbsidia:ry mo.ter:lals for manulacture of 
U'OU.. m o.orth-east0111 part of Jabalpur_ distnct. Laterite aDd other Dl&D!lU188&-ore ocouz.. 
ling at Goeulp018, Jabalpur cJistric1;. Umaria coal-field. 

Pari I (out of prinl).-Microscopfo atructurn of eome Dalhonafe rocks. Lavaa of Aden Pro
bable occurrence of Siwalik strata in China and Jap4n. Maatodon anguaUdens 1~ India. 
Tnnmao hetwOOJI Almoro and MCI88CIOmiO. CrotaoooUa ooal·maaaurea at llonora ill n..;.. 
Bille, near Laour ill Sylhot. 

l'ar! I (out •1 print).-Po.lreontological notes lrom Daltonganj and Hutar ooal.ftolds in Chota 
Nagpur. Altered haealtR ~~ Da1bouslo region in North-Westem Himalayas. Mioroacopio 
ltnlctOI8 of eomo l!ul>-B~m&l&yan rocks of tertiary aga. Ooology of Jaun.oar aad Low, 
Blmalayaa. Tlaftf80 tbroagb Eaetern Khllllio, Jllintio, and North C..bar Bills Natin 
lend from Ms.ulmaio and chromite !rom the Andaman Ialauda. ll'lery eruption 'trom one
~'!:aol=. of Ohaduba Island, Aralcan. Irrigatioa lrom walla in North-Weotom 



· · _· •. . . Vor. XVIII, 1886. · · . · 
,., l (...,ill flrim).-"Amnral _. fw 18M. Coua&ry -I!IDproid ecal-tlota olid ~ 
· nnr, lleological oketoh of coaJitry bow- SiDgamli ecal-Bold 011d Ryderabed. Coal 

.... d. Umeetcmo in. D_ ~!'I riv.er uoar "-'··•·• Aaoam. Homo•--'· u WIIIIValoli from . . ·.IJuliaD fonaatioao. Afgbulliold IIOioL ............. • __, 

f""' t.-Ji'oeolliferouo -· In Lower Rlmalaya, Garhwol. As• .of Jlanclht!! - Ia 
~ ~yao Siwalik camel (Camolua Alltiquao, llOhil "" J'r.lc. aud ea.n. MS.~ 
,...._y - Cbamba. PlobebW'Y of obWnfna -tor by - of - ...U. Ia 

. · 'PiaiDB of 11ppeF liulia.. . "-iaJi ..,_ in plalna of Upper tndia.· Geology of Aka lliiJ&. 
Allej!od .·IeDden. a, of Arakan mud voloenoee to bunt iDio eruption 11101t floquentl,r 

. d- ~. ADalyeee of~ DOduloo ond rook !rom II .......... 
. ,., I I"!" ill J'"ld).....cleology of AMeman lolonde, Third opooiee of Merycopolamue. Per. 

.oolation ae affooted by ~. Pirthala and Chandpnr moteoritee. Oil·wolla aud oool 
lnTho.yat.m. yo diltriot, Britilb Burma. Anlimoay dopooito in lloalmoln_ clil&dot. Kubmlr 
earthquake of 30ib lora)' 1886. J!ou8al eartbqnoko of lfth Julyl8811. 

•<far~. 4 (oot of tnint).-.-Geo .. · · . logical wot:k in Chhattiagarh division of Central Provinooo. Bongol 
; .. •oarthqu&ki> of . 1ttb July 1886. Kaohmir eartbqnoko of 30ib May 18811. Ezoavalioal 
. ·fn Billa. 8arpm ~-- lfep&uiUa. S.bolm&bot -. - ~ ·, 

• Vor.. XIX. 1888. 
P<llll·(Md ill prini)..-.Annnol xeport for 1885. Intemotional Goologloal Coug,... of llorllo. 

· ·l'alooozolo JIOAlla. in Olivo group of Bolt..,...._ Correlation ollndlon And Autlrolian 
· ·.Coal-beariDg bode. Mahan ud l'eraiaD Ji'iald.- lloolioD from Simla to Woupa, ond 

pot!ological oh&laOter cil Amphiboliteo ond Qu.,...Dioritoo of Sutlej volley. 
brt. S S (""'.., . o/prinl.).o--Geology. of parte of Bella.ry aad AuOiltopur dil. trioto. Geology of Upper 

llolllJig hooia In SingphO Billa. lllorooco~' - of OftlptiO!l ..,.... from Ooat..t 
. . ·.l!lmo.la,u. lofammati& of Kamul Cavoo. of &ndlllg ocal Ill We&teru ll&jponona. 
· '· 0. live grunj> of Sol';..i.'lc' . Boulder-bed& of ,....,.., Goodwana R01ootuil. 

l ... U (""' of J>rlni).--G calokelclt o1 Vlzagapatam dllt.riot, foladno. Goo~ of ~-
- J..Jmer. Mi<>roooopio ~~Vu.- of Molani ~ of A.vali nsilftl- l!falanjlihandl OOPP""' 

oro. ·Ill BA!ashat diltrict, o, P. . . · . . . ,._.__ ,_ 
P<lll 4 (""' of ,..W).-PeVoleum iD Indlo. Pollolonm aplomtioo ~ ~ - ..... -

Chii~L ecaloohldoo li'iald·l!OIIB from AfgbeDistaD: No.3, 'fllrldat3ll.. :Jenptma 
. · from one . of the mud voiO&DOOI of Chedobe Island, Arok&u. NOlllllllll oo!VUI& 

Ana1Ja1a of. sold dno~from Meza...uoy, tipper-

Vor. XX, 1.118'1. 
P, 1 (0111 ill prinlj·~Anunol reJ>Qlt lor 1888. ll'leld·nOIOI from Mglwliatau • No. 4. flrom· 
' Turl<iotaa to IndJ.. Phyaical aooJ,,gy of Wool Britlah Garbwol; oritb uotoo oo • ra~to 
·, · -\'8l'8811. ~ .y......,...BA,... aiul 1'iri·Oarbwal. Goalogy of 0.... BiUII. lodiaa 
, • • -atouoa. S'oundlngo ...,.uti)' taken oil . .Batrou Io!o.nd and Jt...,.dem. Tolehir 
. i:!f.i'er-bodo. Analysis of Phoophatio Nodoleo from Bolt-ran ... PnnJ&b. Narboclo V..U., 

P<lllli.-Ji'OII8il vortob!ata of Indlo. Eohlnoi~ of - - ~ Lo!:to.. ond llortb 
· · Fl•ld·notol: No. 11-to OOOOIDP"Il1 loologicolf ~-~d ofo..J! trope. DoloriiO of 

Eaotem B'ho ...... n. Mloroscopla IIVuoturo o -~ma~ •• . •-• 111 · .. Chor. Idmti'Y a1 Olivo - 111 eon.. with-- aAD<iotoao.,. weot of.,..._...,. 
·~~uJit;tlrement of Mr. Modliooit. J. B. Muahkotoft'• Geolili!J of ltu!I5!1U1 TuC"> • Oryotalllno 111a. metamurphio roeko of Lower Himolaya, Garhwal, And Kumaun, 01! 

·]'; Geo!Ggy of Simla !did Jatotrh. 'Latilpur' meteorite. · blo roob of 
,.., 1 (oul •/ prim);-'Points Ill BimalayBD geo

8
IOSJ· ~·e."d.~t~·~;:~em porlica 

., . Lowu Bimolaya, Garhwal, sad B:umaon, ec on • • Obbettiogarb ecal·fldd (s-d 
' . of Raipur. Notes on Upper Bhiarma. !Jihorm•, esenplooor-:!ofoa:.tiou of llimalaJAD O••d • 

notice) Preseure Metamorp am, w1 re cr 
Grani~ Paped on llirnaiOJ&D Goolog and Mf...-p.lo Pewlogy. 

IS 



Voz. XXI. 1888. 
l'drl 1.-Amlaal ropmt lor 1887. _ C:yolalllno and metamorphic rooko of Lower Hlmalayo, 

Garhwal and Kamoun, Section lll. Blrda'-al!llt of Elephant Ioknd, Uorgal Arohlpei
E:rploroiioo of Jooalmor, witb a view w diooo""'7 of tlCJal. F-l;toci pebble from bonldor
bed(' opookleciMildatone ')of Mow Obol iJl Salt-range, Pnniab. Nodulat eto11011 obtaluod 
oil Colombo. -

l'arl B (""I of pritii).-Award of WoUulan Gold MeclaL Geol ...... l Solll<oty ol LnndoD. 1888. 
· DhanrarSyelem in Sooth India. lgnoono rooka of Raipnr aod Bakghat, Central Provin-. 

Saogar MalJ and Mobowgale aoal-Bolde, ltatbmir. 
Przr13 (110/ofpru"),-Uanganoeolrnn aod Manganoao Orea of Jahalpnr• 'Tho Carboniferoua 

Glaoial Period.' Pre-t.emary aedimentary form&tious of Simla region of Lower Rimalayaa. 
1'r1r1 4 (ont ol print).-Indian fosaU vertabrates. Qeology of Nortb-Weet IDmalayv. Blo-· 

nnd ropt aoulpluro. Numnautiwa In Zanekar. Mioa tra110 ftom lloreka< and .Ranlgao,j. 
Vor.. XXII, 18811. 

l'arll (""'of prin&~-Amlual report lor 1888. Dharwar Syelem Ia South India. Wajra ltarar 
diamond&, and J\1. Obopor'e allaged dleoovery of diamond& in pegmatite. Genedo poelt!on 
of eo-oalled Pleoioeanrns indious. Floxiblo eandaWne or Itaoolumite, ill uatu ... mode of 
..........,_in India, and canoe of Ita Rexibility. Siwalik and Narbad• Obelonla. -

l'rlrl2 (oul of prini).-Indian Steatite. Distorted pobbiee iD Siwalik oong-le. "Oerboul
ferooa Glaait.l Period." Notea on Dr. W. Waageu'a "Oarbontferoo:s Glaoial Period ••. 
Oil-&elda of Twlugoong and B.- Burma. Gypaum of Noha\ Nodi, Knmuun. Jllateriala 
lor pottery iD neighbourhood of Jabalpor aod Umaria. 

l'an 8 (oul •I pritii}.-Coal ontolopo iJl Sbarigb Valley, Ba\nohlatan.. Trilobite& Ia Neobolao 
beda of Sal'-rango. Geologioal notes. Cborro Poonjeo ooal-Boido, iD KboaiA RUle. Cobal
nforouo Mett from Nepoll. President of Goo\ogloal Sooiety of London on Internatlonll 
Qoological Oeus- of 1888. Tin-mining in MOJgUi dlelriot. 

l'an 4 (""' •I prin&).-Laod-&ottoiaoa of Siwalik& Pelvis ofa romloant from SiwaUke. Au a yo 
from Sambbar Sal'-Lake iD Bajput&na. Manganiforono iron and Menganoeo Ol'OO ol Jabal· 
pnr. Palagonit.e-baoriug lra!IO of Bajmabil biDe and Doooan. Tin...,el~ ia HalaJ 
Peuinaui.. ProviJloial Index of Local Diatribut!on of Important Mluorala, Miaoollanoona 
Mluerala, Gem Stonoo and Quarry Stonn in Indian Empire o Part I. 

Vor. XXIII, 1890. 
l'arl 1 (""' ol pritii}.-Amlna\ report for 1889. Lakeclong ooal·&elda, Joint!& Hilll. Pootesal 

""d pelvio gjrdloo and aknll of Iodlan Dioynodonta. Vorlabrate romaiDo from N"l!PPU 
diatriot (with deooription of liah-oku\1). Crystalline and molamorphio rooka of Loww 
Bimalayu, _GarhwiJ aod KnmanD, l!eolicui IV. BivalvM of Oli.,...gzonp. ~ 
Mod-baokaof Travanooreoouto. 

Port 2 (oul •I prin&).-Petroloom o:rploratloDI in Harnai dlatrlot, Baluohletan. Sapphire Mine of 
Kaobmir. Sap~ Matrill: of Diamond at Wajya Karoo, Madru. SOD&pet Gold-&old. 
Fiold-aowa from Shan Hilla (Upper Burma). New epolll<oa of Syrlugoopbericlm. 

PGPI 8 (o•l•l prini).-Geology and Economic Reaouroeo of Country adjoinln!l Sind-Piohln BaU. 
-y ~n Sharigh uid Spinteqi, and of eoontry botwaon i' aod Khaltan. Journey 
through India Ia 1888-89, by Dr. Jolwmea Walther. Coal-6olda of Lalrnogao, Maoo.,._ 
dram, and Moo·bo·l•r-kar, iD tho Kbaai Hills. Indian Steatite. ProviDO!&l Index of Looal 
Dialribotion of lmpmtaallliDorals,WIMIJanooa~ Mluota!o, Gfta S-. and Qaarr;p S-
ID Indian Empile. . 

P., I (oul of prilll).-Geologioa\okotob of Nainl Tal; with romarke on nature\ oondltlo1111, 
BOvomiDg mountain alopeo. F...U Indian Bird Bonoa. Darjiling Goal bo-n Lien and 
Ramlhi rive ... .ilaaio _Erapti .. Booka of Kadapab Area.. Deep Bodog at Lnoknow, 
Coal Seam of Dare R•VUle, Hazara. 

Vor.. X:tiV, 111111. 
Poll l (ool of Jllin&).-Amloal report lor 1890. Goology of Sal'-raage of Plllljab, rib 

ro-oonoldorod theory of Origin end Age of Bol~MarL Graphite fa decomposed Gnelto 
(Laterite) iD Ooyloa. Olaoiera of Kabra, Pandlm, .W. Satta of 8ombbu Lake 1o BoJ• 
potaoe, and 'Rah' _from Aligarh iJl Norlh-Weetom P_ro_ Ali&J,yeia of Dolomi&e 
from Sal'-raose. P~ab. . 

Pclrl ' (oul ~.,r;::,>·-Oil.._ Hogbal Kol,in 8~ ooailtrJ, Salelman llillL Uiuoral 011 
from S Hills. Geology of Luahai Hilla. Goal-Beida iD Northern Shan Stat& 
Roportecl Nauta Raby-14iaelo UaiDglh Stafe. To1UJ1181iDe (Sohori)IWnoa 1o HaingiOn 
State.. Salt.eprlag -. Bawgyo, Thibow State. .. , 

Pclrl & (1101 of prini).-.Borlnjl I;" Da!~j Coal-field, Palamow. lloath of Dr. P. Marilla 
Dtmoaa. Pyroxemo vaneties of Qnel8S and SoapoUte-.bearing RookL 

J'Grl 4 (0111 01 prilll),-.mmalian Bonee from Mongoli&. Dazjoellng Coal hplantion. 
· Geology and l!laerai.Reaonroea of Sikkim. Rooke from tbo Sal'"-e, Pou:jab. 

VoL. XXV, 1892. 
l'c:tl 1 (Otll of pritll}~~nal lepOrt for 1891. Geology of TboJ Obot!iU and pari of IWi 

OOilll&ry. l'efrologioal Nolee on Bouldar-bed of Sail-range. Pun"ob. Sab-m 
&.;"!.~Ia of valley plaluo of Qoetta, Piahln, and D .. bti-i-Bed~ot; with :!d~ 
.00 ofQ-; ond.Artooiaawator..applyofQ-andPiohln. r~ 

H 





Plllf 1 ,..., .- -'-" -Lt.-Geal 0. A. J4ollfahoa. ~olobaa Ba7deDI Di.,...., Aarlferoai 
o.;;......:.r~'lobota Nagp..;, ~1. On th~ l~ae&bWly of introclacillg mode,. "!ethodl 
ol CokeaUlll~ ,.tl Elllli lndio.n Railway Collierlt41 with aupplement.ary nule by Dueotor, 
Geolot:lou.l SU11ey of lndJ•• Mii:ioellu..oeoul Note&. . • of g· d 

Pat& 3 ( ,,..., O/ priflf).-Uppet Pala!ozuic format.iona of Eura&ln. Ol~oiatlon a.nd History 1n 
Valley, Ralnril<8 in Triu ol Balnohiat.w. GooloQ and llf&aeral Reeourcea of ldr.yUJ• 
~* MieeollaMOIII No&ea. . _ • 

Pllll 4 I""' 0/ priiii).-Geol"1!1 of Upper Assam. Aa~ua OooarnDcee of Asaam. Carloaa 
. aoc........, of Soepolite mm MOclna l'noidaDDy. -llaoeoua Noteo. lade&. 

Voi>. XXXll, 190&, 
Pori 1.-Re'flow of 141Deral prodaotloa of Iadia darillg 1808-1903, 
l'llll ! (otd •I prini).-Geooral report, April 1903 to o ... mher 1904. Geology of l'ro•illoeo 

of Toaog aad 0 in Tibot. Bauxite in India. MiJcellaneoua Noteo. · 
p.,. d (""' ot prilll) -Anthraeolithio Fa""" from Sahaaeiri Gorge, Asaam, Elopbae Antlqau 

(Nomadloao) ;,; Godavari Allarium. Triaoolo FaUll& of Tropiteo-Limeotoae of By...., 
Ambi.Yaooite ill Kaehmir. .u-Uaneou Noteo. 

Pori 4.-0bitlw7 uoliooo of B. B. ldodlicott. aad w. T. Bltmlonl. Xaacra Earthquake of 
'th A.pril190G, llldex 1o Vol- XXXII. 

VOL. XXXIII, 1908. 
Pori l (o~l •I pr'ni).-!Wneral Proclootion of ladia during 1904. Pleiotocene Movemeat ill 

ludian l'eDiDoaJa. Becnnt Obangeo in Coarae of Nam-ta River, Nonhero Sbaa Stateo. 
Natnral Bridge in Gokteik G0111e. Geology and J4iDen;1 -- (>! Namaal Dletriot 
(Patiala State). !WooeUaneono Nateo. 

l'<orl.li.-Geural .e~ lor 1900. Laebio Coal-&e1d, Northern Sbaa Stateo. Namma, M8D18D£ 
and M&D•&e•le Coal-field•, Northern Shan Statal, Burma. lrliacellaneoua Notea. 

Pdn 3 {ovt a/ prlni).-Petrology aud Maoganeae•ore Depolita of Saaea.r Tahsil, Ch.hindwaza 
district. central Provinces. Geology of pad of valley of Kanba.a River in Nagpw and 
Chhindwara. diJtziote, Central .Provmoes. .MaDgauite &om Sandur Hills. .Misoellaneoae 
Noteo. 

J>m• {md of ,..,111).-()ompooitilln and Quality of Indian Ooalo. Claooilloatioo of tho V"IDIIbyaa 
SfOlem. GeoJO(D' M State of Parma with - to tho Diamoad·boariug Depcllilo. 
Ioc1ex &o Volame xxxm. 

Voi>. XXXIV, 1906, 
I'MI J.-l!oooUalrom Halorlleo Llmaotoae ol Bambanas CUll. Kawaon. Upper Triaeeio Fauaa 

from Pi.ahia. District. BaLuahiatau. Geology ol port.ion of Bhucaa. Qual Ooourrence1 in 
Foot.billll ol Bhatan. D&Ddli Coal-field : Coal oaloropa ill Kotli Tebail of Jamma State, 
U.iscellaneou Notes. 

l'tm 2 (old •J prim);-Mineral proclnotiou of India daring 1805. Nummnlitea Doavillei, wiU. 
zeamrka on Zoual.DiaLributiDO. ol lodi&n NummoUtee.. Aoriferoaa Traeta io Soatbent 
India. Ab&ndooment ot CoUieriee at Warora. Central Provio0811. lltloellaneoua Not& 

Part 3.-E:a.ploaiou Craters in Lower Chindwin Diltriot, Burma. Lavaa of Pavagad .Btn. 
Gibbsite with Manganese-ore from TalevaW. Belga.um dietriot, and GibbeiM from BhekoWli, 
&tara District. Claasifio&tion o1 Tertiary SJalem ill Bind ll'itb referenoe to ZoMI diotrl· 
bution of Eooene Eubinoide&. 

l'«'l4!0td •I priiii).-Jaipnr aad Naaira Coai-8elda, Upper Aoaam. Maktam Coai-fieldo ~. 
Tirap aad l'lamdoog Streama. Kobat AnlioliDo, near Soiktein, Myiogyaa clistricl, Upper 
Burma. Asymmetr;y of Penang)'at.singa Aalialino, Upper Bnrma. Northem pan of 
GWOI!1o Autiolino, Myiogyaa lliolziot. Upper Burma. llnynia lllultitabealld- from 
Nari of Balaablolall and Sind. ladu to Volamo XXXIV. 

Vor.. XXXV, 1907. 
Parll (011l •I :PI'ini).-General raporllar 1906. Orthopbrosmina ond Lepldooyolina in NamD>U• 

litio Serieo. Metaario ~!bower of 22ad Ootoher 1903 at .llollaobi and Deighhovhood, na--Pl!.fi 2..-Indian Aoroliteo. Blina-...U. at Ba~o, Norihern l!baa Stateo. Gold-beorillg 
Depoeiteol Loi Twaog,SbaaStateo. l'hfla l'rinoapil iD Maeolriohtian •-of Balaohiotea. 
MiaoeUanoons Notes. 

PMI3.-l'rellm1Dary ourvey olaerta!n Glaaiera in North. Waot aunaiaya. A.-No tea on oert.oill 
Glaaioro in North-West Kaohmir, '· 

Pari 4.-¥re~ ao.rvey of oerta.iD. Glaciers in Nortbw Weat·Himalaya~ B.-Notes on oertain 
Glaoie.a ill !.lbanl. 0.-Noteo on oertain Glaalera in It""""n. IodoJo &o Vol111118 XXXV, 

Vor.. XXXVI, 1110'1-011. . 
l'l!.fi 1 (fM!'o/ priiii).-Pe'!<'logioaiStadJ of Ilooka&om hill traats, V"u:agapatam distriol, J4adraa 

J!ftoi~enoy. Nep~-l:lyenltea &om biU traots, Viaqap&lam W.ttiot, Madrao Preoldeaay, . : · 
Stra~phi~l P011tion. of G,augamopteris Bedl of Kashmir. Voloa.uio outb\ll'St of .Lat.e. 
T6rtiary Age lD South HsenwJ, N. Sha.n Sta.tos. Now suid:o fro:u Bugti Hills, Bt~luchiatan 
Permo.Ouboniferoua Plante from Kashmir. ·' 
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hf L-l'"8"·Boeoae8D....,.;..., In Mlnhu Dlolri"' _...Ngape. Oeolon of~"'"~~~ 
B11rm11 QeoloiiJI of Loaar Lake, with uote OD Louar Soda Depou'-
QooJ~ Coapeu of fltoalrholm. MiaoollaDaODI Noteo. JDdex &o Volume XU. 

Vor. XLII, 1912. 
·.Porli.- Somnl of ~!lol'<me Oyster in Reoent Seu, Silurian ll'o..Uo from Kubullr. BJa~te 

11'0111 Bal& Ronp. Quld-bearlag Depooita of Mong Long, Ilalpaw State, Nodborn s-a 
State&. Burma. Steatite Depooita. I dar State. Miaoellaaaouo Notee. · . . 

l'arl B.-Qeoeral Repon fur 1911. Diootyladonona Leavea from <loa! Me&lllNB. of · Aaam. 
Poting Glacier, Kamaon, Himalaya, June 1911. Misoellaneous Notes. 

Parl 3.-.Minetal Prodnction oflodla daring 1911. Kodorite Series. . · . 
Pari 1.-Cloologiool 'Reaoonaissanoe through Debong VaUey, being Geolo~ Beau.!!& ol Ajo

11
• 

JlizpediliOJJ, 191l·lll. :rmveuo Anroao lbe Nnga Hilla of Auanl. Iadiaq A.erolitea. "' • 
oolloaee.,.Notea. . 

V010. XLID, 1918. . 
hrt 1 f""'•fpriiii).-QiloeraiRepor&for 1912. GametaoaGeoJogloaJ'BarOJQear• Wolframite 

iD Tavoy Distriri, Lowel' Burma. MieoeUaneou1 Not,ee. . . -- .. . . 
Pari~ OMiol pnnt).-M'ioeral Produotion of India during 1912. Relaliollllhlp ol tho ~alaya 

to the Indc-Ganaetlu Plain and tbe Indillll Peninaula. IJa.m.bergite from Kuhmll'. · 
Parii.-Contributioulo the -10117 of the Provlnoo of Yilaaan Ia Weatem Clhl,.•l._...,. .. 

1'9ng YDeh A..,.. D.-Potl<llog of Voloaaio Roob of 'Nng-YBeh. JlinrlaL., The Xinla 
u-.u.. ll ...... al Aololite. . . . 

l'arl 4.-Clold-bearfag AUnvium of Oblndwio 'Ri .. r and Tribolariao. Correlation of -~iwallb 
with Mammal Horizons of Europe, C-ootribation1 to the Geolo~ of tha Provmoe. of 
YOnooo in Werloru China: III.-Stratigrapby of Ordavioiaa aud Silurian Beds uf WeolerQ 
!'ODIIAD. with Pro'l'iaion&l PuODtologiool Determin•tiov Noteo oa " O..m8llllllli!IDI 
Aeillloua"from·Batma. . 

VoL. XLIV, 11114. 
l'arl 1.-Ganetal Report for 1913. Carbonaoeouo Afirollto from Bajputaaao Namm111lte 

aa Zone Fossila. witb description of aome Burmue specie~. 
Part 1-Contributiona to the ClooloiiJI of the Provinoe of YOunan in Weotera China: TV.

Country arouad YBanan Fa. Dyke of white 1'rap from Poeb Valley Ooai..Jiekl, Cbhlad· 
1l'llr& Dietriot, Centro! Proviuoeo. M"merel ounoeaoiOD!I during 1913. 

Part 1.-CoaJ.....,.o,..... Yaw Riv .. , l'akokkn Dietriot, Upper Banno. 1'be Honozito Sanda 
of Travancon, Lower Cretaoeoua Fauna from Himalay&D Gieumal St.udatone together 
with desoriptioa of a few follli)J from Cblkkim aeries. lndaroloo aolmODtanua Pilgrim. 
Future Beheading of Son aod Rer Rivers by Haodo. . 

Pari 4.-Solt Depooito of Cio-IDduo Solt a.u.g.. T .. th referable &o Lower Slwab"k CnodODt 
Fnno 'Dieoopeolia. • ' l'il8rim. Glaciere uf Dhaali aud Lluar Vallaya, K-.Himala.J~~, 
Be,-ber .b}lll, Mfoool!e•">U .Noteo. · · ' 

VOL. XLV, 1915. 
Pari t.-New Si...W. Prlmateo, Bracbiotloda .of Namyaa Bodo of Burma. M.i"""'l•n._ 

Note. 
Pan 1.-GeoeroJ Report fori914. Note oa Sivaal...., end Porala&ebeerodu. 
l'arl '-llioeral l'roduotiun of Jodi& dnriog 1914, 1'hree New fadian Meteorite&. Kuttip. 

param. Shupiyan aDd Kamra~ar. Dentitiod of Tragulid Genus DoroabUDe, Hematite 
Cryotals of Coruncliform Hahlt from KajUdongrl, Central India. 

Pori4,-Geolo11J1 ol ooantry near Ngablaiogdwia. Geology ol Chl&ral, Gilgl' and Pamira. 
Vor. XLVI. IV16. 

QulllqUDDial. Bevfe1r of lllDoro1 Prodnelicm of -for lllOIIto 11113. 
.' · VOL XLVII, 11118. 

P4rl 1.-Genoral Repon for 1915. Eooeoo Mamm&il from Burma. MisoeU&ZliOuo Noleo, 
Pan B.-1'ho Deocau Trap Flowe of Ling.., Chhladwara Diltriot, Central Proviooee. lroD 

Oru Depollita of Twiboge, Northern Shan Statee. 
Parl8.-()hltu"'7: B. 0. Buo:tort. 1'bo M.ioeral ProduutiOJJ of IDdla during J9UL Fleming

trea, an ".""lenl sro•P of UpporCntacoonaaud Booeue Otlroicfu. with cleooriptiODo of-two 
new-. 

Pa"4.-()ontribut!ODOto I be Geology of the Proviooe ofYUnnan In Weetern Chlaa : &:-aeology 
of parts of tho Salween and lllekong V aUoyo. A foSail wood from Burma . :rho Vloual 
and Ekh Kber& Aerolite&. . . ' · 

. . .· Vor. XLVDJ, 1917. . 
Parll~ Report for 1918, A reviaed olaoellloalioo of-\he O..dw- Syotem. 
Parll.-lliural l'IOdaotioa of India dnrlag l916. Mammal oollaotinne hoai Buol llecJa of 81-llb. .. . ... 
Pari a.-o'!"tal!ograpbY: and ~omooolatore of Kollandi~. :_• Geology ond Ofe Do"""'te of 

Bawdwm Mini•. MieoeUaneoUB Notes. ,, 1:'--
P•rl ~=Lalaot Billa ln lllulerQ Bajputani. Orijpn of tft Laterite of llem!i, Ceatral 
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Ptlrl 1 Geology of Weotem Jolpur. Geological Trav ..... from Aosam to llryllkybl& through 
Bdoug Valley, l!y!lk;yiD& to Northam Putao: &lid .Myitkyina to Chin018 Frontier. OJI • 
...,... Eehmoidea collooted by Rao Bab. adur 8. Scthu llama Ran Ia Burma. Mineral 
J1ooomooo of Kolhapur State. KUDgbka and ManmoJd""'' 1mB Ore llepooitll, Nartllom 
a.... StatM, Burmo. 

v ..... LV, 18211-M. 
1'111'11.-GODoral Report for 1922, Iudian Tertiary QuttopOda, No. 1>, l!'uoide, TllrhiDellld•, 

Chryeodomldla, StrepturidiOo Buccinida!, NMB!da!, Collllllbellidm, with short dlagn..,. ol 
naw speciBB. Gaological Interpretation of some Reoout Geodetic InVBBtigatloDI (belq a 
,.cond Appendix to tho ll!omolr on tho otrnoture of tho Himalayas and of tho Gangetio 
Plain aa elucidated by Gaodetio Obeervationi In India). 

Pori f.-Obituary: Eroeot (Watson) Vredenburg. Fcaillllolluaoa from 011-llleaourea of Dawna 
Bills, TeD888orim, Armoored Dinosaur from· Le.meta Boda of Jubblllpoh!. FcuU forme 
of PlaauDa. PhyloPQ.Y of oomo Tnrbiuollida. ReoaU Na of Aerollteo in India. Geology 
of pa .. of 1Dulsi and J&IDtl& Hills, Alaam. 

Porl.f.-Mi...at Produotion of India during 11122. Llpltlo Coal-tlolda Ia Karewa formation 
of Kubmir Valley, Blllio and m-.Basio llramben of tho Chamooki"" Sarioa Ia tho Central 
l'lovinoas. China Clay of Karalgi, Khona-. Bolganm Dlatriot. 

Pori 1. -Obitu:ry : Hemy Hubert Haydon. 011 Bhal• of Eootem Amhorat, Burma, with a 
Sketch of Geology of Neighbourhood. l'loviaional llol of PaiiOOZoio and lilooozolo Foulla 
collected by Dr. Coggin }'rown in Yi!nnan, Fa.ll of lhroo llloteorio lroBo In Rajpulana 
OD 20th May 1921. ~Jneous Note.. 

VoiO LVI, lDU-26. 
PIJI'I1,-Goneral Report for 1923. Mioeral Depoaitluf Burma. 
Pori f.-Mineral Prodontlou of India dlll'iDir 1923. Soda roolao of Baiputana. 
Pori .f.-Gyrolitoo and Okaui"" from Bombay. boohwatar :rtoh from oil......,._ of 'D&wna 

Htlla. FOI!IIil Ampullariid from Poonah, Kashmir. Caleahloua Alp be!OIIIdna to TriJiio. 
p<m!IIBio (Duycladaoooo) from Tertiary of India. Froth Flotation of IndiaiL Coall. S'ubo 
merino Mud Bmptlono uti Arokaa Cooot, Burma. c.otauooua l!'aooilo from Afghan;.lan 
andKho.....,. . 

Porii,-Meru& Meteoritoo Btogodon Ganooa in Outar Blwolika of Jammu. Land aud Frooh. 
water FOBBilllloU11000 from Kahlwao of Kaahmlr. Burmooo Lignitoo from N......., Laohto 
ud Pauk. Maurypur Sail Worko. 

VoiO LVII, 1926. 
Qnlnquonntalllmow of IIIInazal ProciDation of India for 1919-1923. Prioo 6 U.. 10 AL 

VOIO L'Vlll, 1921146. 
Porll.-Gaoeral R8pun for 19M. l!'tllllil Tleo in l'llllolm Sorloo of Luwv Qond........, ,_ 

Aoaasol, with Paloeonlolotdoal Deoeriation. 
Pori 8.-0bitu:ry: Fnmoia William Wa.Jb,. Ptllllibllitlf8 of liDding eonoooled ·ouat.eold at a 

'II'Ol"kable depth in Bomba:r Pnoidenoy. Baaltlo Le.vu ponel;lated by deep bcJriDg for 
COAl at llhuaawal, Bomb&)' l'reoideuoy. 

Port 8.-M nor&! l'loduotlon of India during lOU. Ellolatite.Augito Sarioa of P:Jroz..,00, 
Constitution of tho Gl&uoonito ODd Celadonite, 'Palagonlte.bearing Dolerite from Nagpur. 

Pori 4.-FOBBiles Cro!taeao do l'Afghaniotao. F..,1oo du Kuhmir et des 'Pamin. AdditiODII 
and Com>otions t<> Vredeulnu'll'o Classifioation of tho C)'praida!. Polrology of Boob from 
Girnar and Oaham Blllo, Kathbowar, Indio. 

Vor.. IJX, 11128. 
Pllrl1....-'Gaoeral R8pun for 1826. -..,.of porta of Wootem Indio. • 
Port !.-Sampling OpentioDa in PeDah Valloy CoaJ.&eld. Oumpooition of oumo l'Ddlan G.....

Geology of Audsmauaud Nioohar Islonds, with opeolol ,.......,. to Middle Arulam•n laland, 
Oeounaooa of Cryptobalite. llemarU oa Cartor'o Genuo Conutiteo. · 

1'111'1 8.-Mmeral Prodnetlon of India during 19211. lllotamorphlo Rooke and Intriulvo Granite 
of Chhota Udopur Stoto. ·Indian Speoiee of Conoolypouo, 

Pori 4.-Low-Phosphoruo Coking Coal in Giridih CoaJ,fiold. Diatn'bution of Ga11lt Ia India 
Age of so-cslled Dr.Dian Fauna from Tibet. U.uzito on Xodapat Hill, Kalabandl !Ita.; 
Bihar and Orissa. :' 





l>aof4~ ma-r. fa Oornot-Ccmilorfte-G.,.,_ floui llri"'IIko · ~ of w-· 
Rajputau. Gnmit.lo ln~ODB fa Ranohl ucl Siqbbhum Dlltrlota. Jliooellanaoua 
Not.n. t CAoaeta Ia Kro1 I.imeatoueo: GnMm lfioa fiom J3begdpra DiStrfOI; aad._ O.li~· · 
~ aucl TaJfo in llllahmi lleriao M Joclhpar. • •• · . · .. · . . : o • . • . 

· ·VOL LXVI, 193!# . . 
PMI 1.-Gauoralllepori for 1931, Rudialoe holll Eaoteni Penta, . . . • . ··· ' 
l'arl f.-Lower Pa180<lzoio Fooailo from the Southern Shan Sl&11ee. ·Oeolosy of Nauga P~rb•t· 

(Mt. Dlamlr) aud adjoiuiug portions of Ohllu, Gllglt Dlotriot, Kuhmlr. ll'oMU l'laata from 
Panora Stage, Be.,., Swa Earthquoka of Aquat 8th, 1929. Overlap Ia the Ngape 
Area, Minbu Dlabiot. MioooUaneous Note : Ammonite from BaDIL'i hland. 

Ptwi8.-Mineral Prodootioa of India.daring 1931. Mioroaooplo Study of aome IDdiaa Cools, 
Speo!Bo Gravity and Poi'OBity. of Indian Boildillg Sto. aea. . Study of !.adian Soismolngioal · 

• Reool'dlo~Ohlel Sbooka in N.-B. Frontier &s~on.ol Burma dari.og 1920-1930; Glao!er 
iD .~,. Valley, British GerhweL . · . · 

/,'oil 1.-Stratlgraphio oignilicencie of Fuanllnlda of Lower Ptoduotua Limootono of Salt. Benge. 
D~/on mluf/<ri new Speolos of Cordaitean Tteu Item Lower Goadwanoa of India. 
FoosU pentelooular fruit lrom l'ond;oberry. Kalava (Calwa) • waU' In Knrnool Dlstriot. 
Talo.Berpentine-Chlorite-Rooka of Southern Mewar aud llunga.&:, Ago of oertain 
mmalayan Granlt.oa. Tabklo of Prodgotlon, Imports, Ezporto ....a umptioo of llrli.aeo 
raJa aucl Jlet&la in India.. · 

. Vor.. LXVU, 1938-84. 
Part 1.-Geoon.l Beport for 1992: Ailtluaaoliobio P&DDM of Sou\hem 8llaa sw... 
PMI t.-Geologiaal ,Boommeiuauoe ia the Southero Shan Salol, Geolog of tho eoD!llr,y 

· betfteD Kalaw aucl Taanggyi, Southero Shan Salol. . · · 
Pari .f.-Miaeral Production 01 lndf& during 1939. Gaologio&llrotu Ob Traveraea in TiJm 

m&do b]' Sir llonry Haydeo in 1922. Origin of Streaky Gaoiaooo of Nagpar DlstricL 
PCII'I4.-Geolog of Krol BelL Craob Coqlomerateo of Dharwar Ago !ram Chota Nagpnr 

aucl ,Jubbulpont. . · 
. . YOL LXVJD, 1834-36. . . 

Pari I.~ liepon· for 1933. Obitu&ly: llalbari VIDa7al< Rau, Xhaapar lleteOrla 
Shower, Cambriau SeqaBOoe of Pnnjab SaJUtanp. · 

Parl 2.-camlmau-Triu Sequeaoe of North Wostero Kuhmlr (Parte of llrluzallarabad aod 
Baramnla Dlstrioto). Preliminary aooount of E&ctbquako of 13th January, 1934, in Bihar 
and Nepal. Obituary": Ptamatha Netb BOBB. MiooeUaueoua Nolol: Baryteo in Man; 
bhum Dlatriato Biber; Sod& Depoeit and Manalaotaro of Oauatio Soda and Crude Boap a' 
Paraatij, Ahmedabad District; Potoeh-oonteat of R.,ltla, Sambhar Salt Lake, Bajpuaaa; 
AlllDogBD from Cuddapeh Distriot ; aod Quarterly Statilliao of Produotion of Coal, Gold and 
Petroleum Ill India: January to March, 1934. .. 

'PCII'I a.-ldiaeral Produotioo of India daring 1933. llrlaos!anOae-Limo Sorilil ol Gamet.. · · Choi 
mloa!Comp·oaition of Deocan Trap Flows of Linga, Clihind:wara Dilltrio'- Centrnll'ravinOBO. 
MioooUaueoua Note: Quarterly Stotistioa of Produot.lou of Coal, Gold aucl l'otraleam iD 
India: April to Juue, 1934. . . ' · 

PMI 4.-Boill· ol India. Lateritisation of Khoadalite. Snout of Blafo Glao!er in Baltisto.o. 
Turonlau Ammonite (JIIammitea Da'rieoi) . hom llamri Ialaod, . Burma. W•oeilaneoua 
Noteo: ~lerly Slatislica of Produotion. of C..l, Gold and Petroleum in India:· July· 
to Sap-bet, 1934; Tertiary Bocka- l'ari; and Cntaoeoue ud ·Boooae Voloaoio 
~ka of tho GreatBlmal..,.. Bange in N~ Kubmir, 

Vor.. LXIX, 1933. 
PMI l;-Geoerallloport fOr 1934. l'rimlfu-o FOIIIila, poaibly Atnmatou& and N .. trema-o 

Brachiopod&. ·frOm tho V"mdbyano of IDdia. llrliFoeilanaouo Not•: . Quarterly Slatiotioa 
ofProduolloll ofCoal; Gold aucl P&tloloum in IDdla: C)o:tobor to Decembor,· 1934 ..,a 
AddltiOD&l Nota on NOIDaoclaturaof Hulhmdite. 

Ptwl B.-Traveneo in HimaiJr.ya. Jabalput l'laula ltoin Sat;p-. GondW&D& Basin. Rhizo~ · · 
mo • Gothan 'aucl &e and Diotyoptoridiam.Palatmantal. Sphaltoiidarite, -taming . 
a ir.: Speciea of DadoxyloD, (D. parbOli._) fzom Lo- Qo.Ud....,.. Coalllrl...,.... of 
India. J!larthquakeo zeoordad'by·the Pendulum Seiomogra11h at ShiUollg (Assam) hom 1908 · . 
to 1931. Prelim.iniary Geologioal .Ropoct Oil· B•loohlltan (Qu~tlo) Emhq1111ke of May. · 
3la'- 1933, Mi•oollaneous Notes: Q•>rtorly 8toti9tlco·.,of l?rodooliloQ ol Oo,J, Gold and· · 
Petraloam iD India:.Januery to.Marol!, 1933 l!lld Qn>sum iil Upper Vindhyano o!Bai· 

, putana. ~ c _ -· ·•.•. • .. :. • . -

Pari a.-Mineral Prodnoliloa of India daring 1934. · Ditll•'• Ooallleoourooo. · (JlOing "note on 
tbe .... ""' available in India of good quaUty ooal inoluding ooldog. ooal.) Results o.! 

· Low-Temperature Carbonisa.tion of som,e LQwer. Goud~ Iodi~- OoMs. AttritiOn 
teste on Stonea 11110d .. Road-Metal in Indio. Ohiiii!''Y: . .ramoa Ma.loolm Maoloron. Mia• 
oollaneoua Note: Quarterly Statislilca of l'roduGtion ofOoal, Golc11ind l'elraloum.in IDdia : 
AprU to June, 1936. · ·. ~- · ' , . 

Coatenta and IDdaz.to lleoorda, Vols. l·LXV (i•llla Pru1)." .. ' .. · . .. ' ~· 

neprtoeiiDcl. for tb':.tublicatloua is I rupee eaob part, or a .... -. . . aaoh. ·. ~ume. ol fuur P_ •. . 
=~ al pan betPoning "WBll Vol. LlV II 11.1. .2-U-q, or eaob ,.,._ a1 foui . 
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