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D.i;TJiO:OUCTI ON 

1 • 1 . o·ua PAS·~ 
'O"ttar Pradesh has a long and interestinz history of· mining ef 
minerals, which dates back to ancient times wben base-metals, 
( cspper-lead.) , aJ_luvial gold and iron ,res were mined and 
refined from parts of our Himalayas, the Bundelkband and the 
south-eastern districts. Prior to the 1900s, records also show 
the interest of Ce:xnish miners in Garhwal, when efforts for the 
minins .(lf copper were intensified. T.he development of ml!tdern 
teqhnology wbich helped with bulk production of metals with a 

eonsequent decline of prices, contr~ls on the use of fuel wood, 
the development ot c~m:munications, as well as, pol~tical 
unstability were perhaps some factors ~hat led to the decline_ 
ef the small St'·a.J,e metal mines and. refining ce2_1tres wit:1in the 
State. Since then, explo:ratien geolo:sists h.·ve been ~urveying 
::tha ground for depo~Hs o:f both industrial and. metallic miner:ls,. 
wbich ceuld be developed· in the State in reJ.:;;.tion to the present 
day tecbnol06Y and economic factors. E~cellent accounts of the 
ancient workings are compil~d in Records of the Geolo ical Survey 
of Inclia, the Himalayan and district Gazetteers, and the old maps 
and records of the Survey of India. 

The early ru1d middle 19eO saw Uttar Pradesh as an extremely baek~ 
ward State with respeot to. minerals. This was the period of 
emphasis on depo.o·its in the country's coastal and neighb0uring 
regions, wh;ore trei.Dendous activity led to tl?,e development of 
the iron and steel in~ustry, coal and copper, apparently with 
a view for the export of tbese essenti:,l cemmqdities abrJad. 
Ge-:Jlo3ically important regions in the up-coun·i;ry remained, 
neslected. The post-inde:pe.noance peri.od brought f')rth 
reo ogni.t:ionJ o.r-±lle .need for e,e,..>lo6 ioal ,..ex.plo:rati..:.m -in thEJ se 
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neglected parts, including Uttar Pradesh, where ~nte~sive, 
large s~ale surveys were then planned. The 1 'J5C sa.w the 
expansion of t,.'1e Geologiral Survey o.f India and the creation of 
a u .P, Cir~:~la, the deployment of teams from the InCl.~an Bureau 
of Mines, the setting up of the. Oil & Nature:~ Gas Commission-with 
their headquarter~ at Dehradun, and the creatiJn or the State 
Directorate of Geology & Mining in 1~55, with the nain object of 
exploration of industrial minerals in Uttar Pradesh.· At this time, 
the state witnessed a spurt in mi~in3 with the dev~lopnent of 
hibh grade limestone deposits around Dehradun and ~he eetting up 
of the Governwent Cement Fa.-tory at Churk in lviirza;pur .~ist:rict. 
The deposits of silica-sand near Shankargarh in A:lahatad, 
developed earlier through the private sestor, were min~d for 
the ~creasing needs of tpe glass industry and for iro~ toundari£s. 
The State's traditional mines wera for building stones derived 
from thE. vast Vindhyan sandstone formati~ns of MirzapU!', Varanasi, 
Allahabad, Banda, Jhansi and Agra districtc. 

LookinJ ba~k at the stage during 195f)-196t'~ when buildtp.g stones, 
silica san~ and limestone were the prineip~l minerals m:ned, it 

. is a matter .of some satisfaction to raetord the development of new 
minerals, me~nesite, diaspore and pyrophyllite, bauxite, r8ck 
phosphate, talc, gypsum, dolomite, baryte, and most importantly, 
ooal in the southwestern parts ~f Iar!'iapur district, The small 
investments made on exploration d~ring the last two decades 
oertainly encourage us for mora intGnsive effoDts. While the 
above are minerals under development for the industry, the :rel"!ent 
effortr.l be.ve also outlinsd osrtc:lin :potantial min.aral belts in the: 
State. Discoveries of uraniu.m-cop:per-lead .... zinc-gold and nickel 
indications in a eomplcx ·geolo~itll~l environment occurring n58.r 
Scmrai and adj·Jining areas of .l.lali tpur district in southwestsrn 
Bundelkhand, of baryte-lead-zinc findinGs in Allahabad and Banda 
district, leacl-zinc-cop:per ores near Askote in :Pi tbora.garll 
district, the :possibility of similz.r me-tals and diamond.s in 
.Mirzapur show th~t so little Wc:ls known about th~ mineral 
po·~ential of our State. ThGse finds merely su&;gest ths ne::.d ·:' )T 

painstaking efforts tb.,.t tbe explore.tion geolvdist will h..:ve t..> 

make in the . .State_' s .interior and backward. districts. 
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1. 2 TH.cii S·:i!lo.TUS 0]: .JniiHN:J; PABT . .a:..m Pli.LShliiT: 

The value. of minera.l production in Uttar Pradesh has been 

estimated to h~ve grow~ from Rs. ~9,68~000 in 1963 to 
Rs .. 13),604?0CO in 1967 (Indian .Minard.ls Yearbook, 1976)., 
indicatine, an increase of about 13.47, in fJ'UI: year·s, though it 

formed· only about 4. ~a. of the· t~ta.l value o~ roinera.ls produced 
in the country. The following table giV$S a minerel··wise 

piodu.ction from 1964-65 to. .1-9'71-72 ( S:mroe s Dt.r.oo..tora.te of 
G~glogy & Nining}: 



. -lll!!!'ll::b 

.1c..we o-.f--'"Ti--~---------:-------r,-----;--------~~-r----·~---·~-.. -·. --- -
min.n:d.ls ·

1
! 1964-65 1965-66 1S6,-67 !1567-68. :1968-6' :1?-'9-70 1970-71 \ 1971 -7 2 ::..:.....-=---+--=----..,._----__;_---------r---··-·---

~il:ca-sand : lTil Nil Nil ! Ni1:, ~ ~928.41 ; 35438.500 ) 134~~-·tl_o_. _:"1!-5_~.s_s __ 2_9_. o_-o 

Soe.J..Jtone -1 lii1. Nil .154.00 ' · ·12.4.00 j 385.00 285 .. 250 : 28e~550 ~ NlA. 
j -+--~------· 

::lch.re Nil 

3~uxite t 1190.00 
· ;. 0 

I 

Limc~~~ne !175285.33 
_{Jg cl.; '1r) 

Li·.l~stone 
(11inor) 
!ia:rt.le 

1070.~0 

Nil Nil ; Nil · :1586.44 i 1e76.570 \ 21 1t~.oo I 2ok{.eo 

i · 1~4021.62 i 16~204 .. 01 ;11~758.97 ; 135237. 12] 1797~1.325; 647753.6'1 11353022: \2 

- ; 17484.573. : 54i05.00 i 50985 .43~, 
I I , 

41,5.296 i • 
8698.425 ; 

"'069 ,..,,..: 726.800 2632.635 ; I 'I I;,; 1127.54 
! 

142'l.OO ; 

319.00' 4381.00 2451.00 'Pyr<-.,tlbyllit~ 1'99.27 3915.17 2678.00' 752.00: 3238.00 \\ 
-L-~L.-SJ'-O-z·-e-~-1_1_8_0-.-4-i ---r---; 7-1-:;-.-4-5_! ___ 2_4_9_3-. 0-2•: -. -1 0-6-3~· .-5-£.:-: __ 5_2_5-.0-0 __ :_2_7_5_3, -.. 0-0-;...; _3_2_6_3-.. 0-0--2402. 00 \ : 

.· · . _n_Jl_v_~_i t_.a _ __._ __ -__ -"'L-,-23&38~~ ; · 46718. ,q 61978.201 50665:4 {2-~-33-9-.-s-~o--+i-__ -~-~~-.~--7-._-~-9~0~--~-1_6-_6-3~8~.~4o=5l:l 
CRo«k pho~hate, Magnesite and other minerals mentioned 
in th0 ~ext are pr~sently under develo~ent) 

( Soutce~ Direc"borate of Geolo~y & Minirlg, Uttar Pradesh) 

) 

~ 
I 
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-- --!r.he development of mines and minerals in the State can further 
be· jurl.ged from the following figures of accrued income (through. 
royalty from major and minor ~ineral§) .. :to.t}?-e_S:ta-te from.-__..:.--·-

196 2-1.96.3. to- -1973-7.4_: 
"TA.BLE II 

INCOlltJ]; FROM MAJOR & lYiJ:NOR 1\IIJ:lif.URaLS.-:·· 

Finanf"ial Year Total -revenue 

1963-64 Rs.- -7-,61,244.00 

1964-65 Rs. 9,67,97p.oo 

1965-66 Rs. 15,25,569 .. 00 .. ~-

1966-67 Rs. 9,67,273.00 

1967-6.8 Rs. 17,34,435.00 
_1968-69 Rs. 19,85,657 .oo 

, ..... ~ . 1969-70 Rs • 36,35,966.00 
197tll-71" Rs. 49,56,632.00 

1971-72 Rs. 54,04,019.00 
.1972-73 Rs. 56,21, 272.00 

-
1973 74 Rs. 71,76.622.00 

As against a total of 26 major and.no minor minerals leases 
grented in 1963, the figure rose to 59 major and 13 minor in 
1967 and 15"4 major and 45 minor mineral concessions are 
operational in the State· today through the private sector 
along with a few concessions in the public sector as we~ 

:The statements of mineral production and income indicate that 
while its growth was·low·and erratic in~e early ·6os, it was 
only from 1966-67 onwards did it show an appreciable rise when 
it stood 6th in the all India list, but contributed only 4.3% 
of the country's total production. Bihar was the leadilli3 State 
contributing 33.3% of the total for the country, followed by 
West Bengal and Madhya.Pradesh with 18.7% and 15.4% respeutively 
Most of our State's production, however, came from minor 
minerals like lim0stone, sa1mstone and other building stones, 

. sand, saltpeter, marble etc. It was only in the post 1965 
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that important inine.s for maj~,.. mi.nerd.l:B .deyelcped, inclucliUg 

those for steatite which was· exported to ;foreign countrief!. : 
Fr.om .19~6-67 to 1973-74, the income figures .i.a.dicate a.a. increase 

of over 70% or a growth-~te· of approximate~y 10% p~r annum~ · . 
Fr~.rq the pr 9dunt·i.on statement further,. an increase. of 54% is 

evident when ·the -total figures of major .minGr~s produced. in 
19G4-~5 are comparea with these ~or 1971-72. All these figures· 
would give some justifi~&tion to the. efforts planned and imple­
mented in the. State .sinc.e-~8 .f..o.r .exploration. 

1 ,.3 GEOLOGY: ." 

Uttar Pradesh has a Iand area.. of 2 .. ~ lakh square kllomctres. of 
.whif'h.apptoximate~y 46,00@ ·squa:r:e kilometres is eoverod by the 

' . -
Himalayan tract, 2,00 lakh square kilometres by the o:mtral· 

plains and about 42,000 squ.are·kilometres by _the southern rooky 

belt comprising same of the o~dest r~cks in· the sub-continent •.. 

Geologicaliy, the northern p~rt· of the State comprising the 
HIMALAYA is. sub-divided into tE<ctonic zones (i) an outer 

(southern) sivvalik ·belt comprising sedi.mentary rocks of the 
Tertiary era,(mid Mio('ene ·to· Upper Pliestocene), (ii) a-narrow 

strip of low grade meta-sedimentary rocks of possible Pre­
Cambrian age (Simla) with intricately deforme'd zones of tbe 

ma.rine, early· Tertiary sediments ( th Numuli tics), which appoar 

to ~eve been faulted against tho younger Siwaliks; (iii) a fairly 

wide, en-echelon disposed aeries of synclines underli.dn by 
sedimentary rocks of. tho Jaunsar ,· Blaini, Krol and Tal forma tiona 

· ~ronsider?d to have· formed in localised oute.r. basins prcfercmtia­
lly. negative over periods of _..:time.... Th0_se c::.re thrust over. 
(ii) se.para~ed by_ wh~~_i.a-.named as the Krol ·thruot. (iv) A mid 
Himalayan geanti('.line comprised of the calc. zone of Tejam 

overlain by quartzites, a ~oup of old(~ossibly Riphaean) · 
·sedimentary rocks which are. cut by basic-laVas ~~9diorit0s. 

These r~cks along with p~rts of (iii) arc capped by (v)-thrustcd 
·sheets of older meta..;se~ which aro connidorcd 

. t ave been de what are now the .inner Himalayas. - .. 
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_::{iv) 1'hG innvr, hit5h rcgion.ropxa.aent.s. roc?w of the i·l::.in 
~-.· 

T.·-..t.,,~ ..... h.,,.;,.., '"l."th"'"'- whiclJ.. tllc two younJGGt ·:..:tot.nt,.._in bcl.ts C -U.J ~ ··~ ..-.o~~~- ., _......._. . • · . . _....,.... 

·of tb<:>~:w::>..z:ld, tilo.:; Hii::lfUD.Y1?.~c;..nd.tho ~lr·o, dvvclopt:;d. It is.:::-::'~ .. -
c :>ilprir,cd oi C'. complct~ ..soq_uunce i.rom- J.>.r~.-:Oi:.:.;.Jbrian_{ ?' ... ~.ocf u. ·-... .. 
y6 r:~.rs) m~ tq.-s<>di!:l~.;nt s to sedii.Je;n.tz.ry rocks of thQ. -~9:t~us, 
which n.ro cappud by Exotic bl.ocks of the Indo...!J:i.b.,9.to.n bordor 
in tho Kuo.-~on Hm'l.layas. Tho MS:.p I give IJ a schc1:1o.tio _:pictur.a ..­
o:f tne gaol.ogy of th~ Hiriln.l.clyu_s.-{Bource: Gans£Jer, 1964)-. 

The !JL:,Il'iS forui:.'lg the centre::~ p~rt of the State a.ru t"ouprised 

of an extom;ive Quf'~ternary forelc.nd ~ovor, which provontf;! any 
dir.-;ct observ::).tion as to th.s relationships of the northl:.lrn 
Himalayan roclis with those of tho southE.:rn basement. The Me.p 

II is E.l. compil;:::hun of tbc basement structll!'e and depths, 
giving further the-r~sion~l. aspucts of geolo~7 of thd southurn 
rocky -block, (tiource: Mathur & Kohili, O.a.~GC, 1963). The plu.ina, 
including thv their northtlrn border with th;.; Hi.Llals.y<.•s, aro a..."'l 

importf.l.nt targ6t for the -search for oil and naturo.l gas. 

The l:IOU~ti.illlli trect which runs rou3hly pu.rn.llel and Bvuth of 

the Y~um river'and tho Gange. betwel:)n Alloh~!ba.d and upto eu.st 
of Varanasi is comprised of tho northern extontion of tho 

·Indif.lri· slJ.ield:. It is un<i.orl.;~in "bJ the C01i1plcx .t.rchacn orysta.,. 
ll.ina rvcks of the BundGlkhe~ ( 7 2600 m.years), which ar~ 

overlain. by sequ(;)nces of tllt~ pl;.tforu cover, tho BijE~W.?.r 
sedioents and D6t~-sedimentary rucks underlain by· older ~ct~­

sedimants of Berwar (Lalitpur) and possibly ·th~ jun<S,.::ls of 
Mirzapur district; "t1he vast Vindhyan sedi\,1.-mts which foro a 

c):J.aracterestic plateF.l.u in the Mirzapur-lllruJ.abad-Vur.cmasi-Banda 
and Lalitpur districts. The youn;3est rocks in this bL.lt <:.ru the 

coal. bearil'l_g Gondwana which fora in isolation in the soutb­
westt.lrn corn<;lr of lViirzapur, and the bF•sic traps which "UV..;r 
parts of the Vindhyan plateau in Lal.i tpur district. The tn.blc 
III give goolo.i_;ical succoasions of rocke units in tl1:; · tbroo 
main physiogr ... <pnic p,.rts of our Str::.to, and against w ... n·.j 

important uinoru.l. deposits are--indi.c.1.ted.... . 
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TA.BL.!i III 

Gi.iOLOGY &. .tviiN.ciJRALJ:) (indicated & known) ~ UTTAR PR.A.UESH 

. The Himalayas and the 
Siwalik belt 

Geol,gic 
tectonic 
zones 

Minerals 

Quaternary I Boulder, shihgle 
piedment !ballast, lacust­
deposits of lrine clay, and 
south flank !~alc-tQffa. 
Siwalik bel~1 0il & gas pros­
comprising pects. Low grade 
middle and iron 1res. Low 
upper units grade c~al .. 

. Outer­
Autochthon 

Krol 
Synclines 
of the 
Outer 
Himalaya 

Geanticline 
,f. middle 
Himalaya 

Selenite 

!occurrences and 
poF.;sible 

jpyrite. 

Sandy limestone, 
dolomite, phos­
phorite 1 marble, 
high calcium 
limestone, gypsum, 
barite-lead; 
showings of copper 
lead ; small, low 
grade iron ore. · 
Magnesite, talc­
steatite, lead­
zinc-copper 
workings; uranium 
showing in quart­
zites; limestone-· 
dolomite, slate. 

The Plains 

Geolog~c Minerals 
zones 

fNewar 
Alluvium 

Sand, 
Morrum, 
Shingle, 
Ballast, 
Marls 

Kankar, 
nlder · . Reh, · 
~;. Salt-
~luvium petre, 

clays & 
brick­
earth, 

· qua~er­
nary 
boulder & 
stone; 
ballast. 
Calc.-
tuffa. 

Crystalline 
thrust zone 

I.Mica,graphite, ~f'· 
copper-lead-zinc 
o:t: .Askote & 

Inner 
Himalaya 

P<nkhri; bUilding 
stones. Uranium 
& antimony · 
showin&s in · 
Chamali dist.; 
Amphibole asbes­
tos; Sulphur. 

Southern-Rocky 
Tra~t 

Geological 
zones 

Gondwana 

Vindhyan 

Bijawar 

Archaean 
basement 

Minerals 

Coal, non­
plastic fine 
clay.' 

•' 

Recently indi;... 
rated lead·· 
zinc-copper­
barite miner­
alisation; 
bauxite, ochre, 
clay-litto­
marge; lime­
stone and 
dolomite; 
building ston~ 
ballast; 
pyrite 1 miil.er-­
alisation 
silica-sand. 
Indicated 
copper, lead, 
zinc, uranium, 
low gr;;~de irot. 
nres; Marble, 
limestone &. 
dolomite. 
Indicated 
gold-uranium; 
magnetic ir011 

4res. 

P>iaspore­
pyrophyllite; 
indicated 
graphite, 
copper-lead­
nickel, 
all'Q.vial gold. 
Mic.a, clays. · 
Selenite. 

!Kyaru. te, garnet, 
marble. Arsenic 
and antimony. 

~~---~~~-L~L_~--~----



· ~-1.4 :.AGl!.!~CThs i!iXPLQlUN.~ M~BliT.S IN ~lfl:TJ .. FI_:_ ~Ri:.Jl£:St:.t 

The following is a list of e.gencies wbicb r-.;.r:~ f:'.l"',: ~;·,1·tl.:' 
engaged with the exploration and d~velopmen't a::. :;._; ,_, ,_·: .. l ~~ _:_,_. 

Uttar :Pradesh: 

1. The Geological S~vcy of India 
2. The Indian Bureau of ]/jines 

· 3. The DirectorA.te General of Mines SafE;ty_ 
4. ·The AtoDic Minerals Division of the Gov<:>r!lU!ent of India 

5. The Oil & Natural Gas Commission 
6 •. The National Coal Devolopwent Corporr.,tion 
7. M/S Pyrites, Phosphates & Chemicals Ltd. 
8. The State Directorate of Geology & Mining, U.P, 
9. M/S Almora Magnesite Limited 
10,. The U.P. State Cement Corporation . _/ 
11. The U.P. State BUndelkhand Vikas Nigam 
12. The. U.P. State Mineral Developwent Corporation Ltd. 
13. The Mineral Exploration Corporation of India. 

The above agenci<?s have been assisted on particuldr projects 
by the National Geophysical Researoh Institute, Hyderabad; 
the Central Glass.& Ceramic Resear~h Institute, Calcutta; 
the National Metallurgical Laboratories; Jamshedpur, 
the Department of Exploration Geophysics, O~ania University, 
Hyderabad; the Central EJ.ectri~al Resear("h Insti tuto, 
Karaikudi; the Central Building Research In.~~titute, Roorkee; 
and the State Universities having depart:w1ents for geology and 
geophysios. 
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2 lVIIN.clRAL RESOURCES • 

The earlier Chapter has shown ~~at while tho State in 
ancient tines supported metal nines for conventionally 
important minerals such as copper-lead, alluvial gold and iro~ 
ores, with tcchnolo~ical development and t~e opening up of 
large mines and processing plants, the aoo.l:l. oper~:dors, as 
those in our Hi:Jalayas, could not eoonomior:,lly e:mtinue their 
workings. Since t:P,en, fror.u the early 19b~8 1 isolated efforts. 
for finding economically viable mines have continued with 
little ~uccess in the base n~tal fieid. Such progracrQes 
intensified in the mid 1900, however, led to discoveries of 

' .important industrial minercls like linestone, gypsum, marble'; 
silica-sands and. magnesite, most of whQQ have since been 

developed, · 

The early fieid geologist traversed known trails using a coopas 
and topographi~al naps of the Survey of India. The lack of good 
~oumunicationpade the work necessarily slow and painstaking. 
The situation was considerably changed after 1960 when roads 
were built ~o connect the reuote p~'-rts {)f our State. The 
.development of such infra-structure saw the advent of modern 
exploration nethods when apart fron routine napping and mine;raJ. 

. s"'J:rv'ey p:rct;ra.r:rr1os, sophisticated geocheoical and geophys:i.caJ. 
methods,, 'as inte;;ratod tools with geology, were applied for the 
search for ore O.eposits. Recently, in 1973-74, air-borne 
geophysi~al surveys using magnetic, elGctro-magneti¢ and 
ra.diome-;ric oethods were deployed in a small po.rt of our State 
in tbe 3~1de1khand, as well as, bore hole geophysics using 

. ' . 
resistivity, ga~ma-gaQma-ray logging, radiometri~ and induce~· 
polarisation were used with socle success. 

~n toda!'s context of econo~ic minGral deposits, stnnda~s 
relating to size and shape of ore bodies, their location and 
grade ana extremely stringent. Furthcrnore, our country 
wi tb its vast population, and with a past bis~ory of 
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prospecting and ~ining, through old records had ~ready a 
large volUi!le of data, relating to conventionaJ_ minerals wh~eh 
were visible on the surface. The groUnd had been extensively 
"walked over", _and a fair idea of the deposits found by our 
ancient ancestors could be had by re-opening the old workings. 
Most of todays L;·.rge operating mines in the country are those 
which had been found cucb earlier, but needed detailed 
evaluation pefore they could be re-opened. This factory, in 
the author's opinion, bas peen to our d~sadvantage, as well as, 
it perhaps alliowed down a possible effort towards intensive 
exploration of l~rge areas selected on the basis· of known 
geological relationships, rather than tbu existence of ancient 
workings. Mineral deposits today, are vioy;ed "as integral 
parts of ~omplex geological enviro~ents and geologic~ theory 
is, therefore, an essential guide to successful. ex_pJ.orationi'• 
Such thinking needs to be applied on a h1rgo scale in tho 
country and our State, specia:Lly now·when the s~arch has to be 
geared for finding completely "hidden deposits" which lie well 
below the surface. The new, sophisticated m~thodology developed • 
so rapidly.in the western countries will need to be adopted . . 

with modifications for our special ter.hnical probloue, such as 
those that ma.Y rclatG to tropical weathering of tho rocks and 
sulphide minurals, or to. those created·. through. ex..t.ensive 
agriculture and ground pollution through the use of fertilizers! 

. I 
I . -

. I . 
Advanced techn9logy, integrated large area surveys, deve~oping 
suitable muthodology ~het would be effective in particular 
~reas and on sp~cial_problems, and the need to chro1ge our 
attitude from "walking the beaten trai~s" to looking for "now 

/ 

pastures" will require intensive efforts, both in terws of 
manpower and finance. Any curtail.Iilont of explor~~tion t~dc:~y will 
require twice the input tommorow, and the existing gestation 
period before· a oine can be opened and tho oiner;;,,l won for a 
profit wouid merely increase at agonising rates. In our State, 

l 

alLlost ill the existing mines were developed tb ... ,.'u.gh p:r-::>speotipg 
in recent times. The application o:f modern teclm.Jloc;y ~ in -,,x1icl1 

we are late~ starting by at leaat·two to thrGc decades in this 
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State, has e~ready led further to the discovery of iJj.ne;r;J.l 

belts th<::c't wore hitherto unknovin. This would suggost tl1<:ct 

ouch wealth lies ('Onccalod b€low tho grounc~. th··~t n,. ods to be 

found. ILvestucnts here aro, therefor0, of long tBrn 

significs.r.ce, which ;·mst be increased now for ueGting our 

requir;:r<.:H.mts, so.y. at the turn of this century. 

Studies of geologicn.l and rJinoragonio rolations in the Hir;mlayas 

roveal thr,t ore minerals .developed clearly in close conndction 

with the v~rious phases of evolution, of initially thv complex 

b~sin in which the sodiwonto accmJulatod in v~ried environm0nts 

and later th~ great wovewcnts th~t Gvcntu3lly gave rise to tho 

worlds hi6host nountain chain. During such an overall evolution; 

r.wtals brought in during sedimentation l),nd later processes of 

injection through volcc:mic and rGle.tod activity were ro-distri­

butod in typical assoable,~es, es.ch of whon nro toda~r recognis0d 

within cistinct tGctonic zones. For inst,-:nco, the starvod 

outer-b2.sins which controlled sodiBento_ry Krol carbonate 

sequences a•re dioday_ tho si to for Bining son<; of the purest 

li!ilestonc r,nd doloui to doposi ts. Sinilc.rly, the niddlo liiue.laya 

of JestrictEJd, p<:irhaps only Proterozoic deposition, W·.~S tlK oi to 

for preferred sl1allow carbonato-blo,ck shale -volcanic n.ssocic~tion, 

and which aftervmrds appears to h""ve remained an area free froil 

younger sediuentation. This is known for unique, perlli:•ps 

D8t2,souatic nagm~si to and tulc doposi ts within CP.rbonetes, md 

the bc.sc-uctals in tho uorv couplvx associo.;~ions within this 

bolt. These concepts are neroly beginni~ to tA-ke shr,p~;, but 

woul~ depond ho8.vily upon the nvail~bility of ba~ic data on 

local end regional distribution of facies; their structUral 

order and tho ~egion2~ ~ibTation ~1d distribution of nosociatvd 

elc;:.JGnts. Tho effort towards co··.Jpiling such rcgiun0.l d-,ta 

hc.s so f-:1r be en nuch below the :;_:>re ssing n0 ed. l·urtllcr, t:·l.C 

bE'..sic tool, thu g<.Jological Llc.p on sr:.y 1:50,000 sc<.'.le is xut 

freely e.v.:::.il?,ble on nccou.nt of restrictions i•..:tposod on -Gh(.ir 

distribution.' The f·.)llowing is a briGf zone-~liso d0,;:cri_:_)"GLm 

of uin"-'r':.l deposits invostigat~::d_ !3-~- f£~r. 
~·- -· 
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The Siwcliks £',:ro consiJerod "..S n. belt of young sodin~.mtr,r'J 
rocks of the Miocenc-Pliestocene ti~cs, ~1d within which ~re 

b . d f . 1 r1n'1"'nl<> ;_ . .,., ;c;-_._t;llb"' t11° stc:.b·,·e of evulution of life. urJ.O 0 S SJ. ........ ''" c. c. o ... '~'--... - ... • .., 

They forned riong thG ocmthern front of t!w Hinalayn.n chain 

through accunul<tt·ion of s.:>di~.Jonts alo116 longitudono.l basins · 

thc;;,t jyrallel th.,; Hinnl.::.y£:.11 trend. The~7 nrc g..:m.:~ra.lly coLlprisod 

of o. lower sand-clo.y-red l:led 8-ssaci~tion wl1icll is .gradually 

ovorldn by coarse t-lastics, possiuly rcl':~tcd to activo.tion of 

the :;.tou.."'ltain front. The Siwaliks unconioroa'bly covor rk-:.rino 

Tertic.ry rocks of tho outer-HiD2.lnyo. wl1ich r.re considorcd to 
be tlN LK'.in source for OI:.U .i.l'lD :N.t.':C.ultL.li ~..+~~i:i in Indif',. 1'llo Siw2.liks 

thenselves nerc1,v provide structur.::~l tr;:.ps for the c.cunulc:::.tion 

of oil nnd gas. Such structures kno\•m fro:J 1i0hnnd in Dehn-.tdun 

and tho Saryu valley region no:~r To.nakpui' wty well exhmd below 

the n~luviun, wh0re thoy <:.re being invostig<>.tcd by the:; vil & 

No.tural GB.s C::>lJIJission. I 

.~.:..LLUV:u.L GOLD was pf'll'L.~ed. in O:.-.'.rly 19008 fron stroa::1s draining 

the Sivrc1lik· hills in Bijnor district_, and a<rclli.lulations hnvo 
I . ' • 

been recorded in 1 rolict 1 strean channels in the S-"'.C.lE: rogion .. 

This shows q possible priiJ.:::,ry source within Siwe.lik sedi·ucmts. 

Rep:Jrtccl u,rf1niuJJ fro':J Siwalik beds olswhoro su..;gost a possible 

g:>ld-urccniur.l assocLltion which n0cds to be investie<:-..ted within 

our Stete. 

:PJ.!ii•'f qnd Lll}£-ii'l'.iil lonscs f:,re further reported fro.a Siwalik 

sc.;,nd stu nos. The, se ;'"..re not cvnsidcrod to bo of any cvt.hJvrcil:'..l 

vrclue 2,t present. 

LO•,v GR.!.DEi iilil\l...'l'I1;1i b3aJ:ing san~lstonvs (iron ores) of KP,l"',C:.lmn:;;i 

in lLini tal district wore JJincd nnd processecl fOl' inpl~;•:t...;nts 

in the 18th e.nd. 19tl1 c6ntury. The· dcpo[ii ts were TJinvd fr:n 

nea.r I::Uat1.hungi-Dec.hrmri, where c,ncient ror:m~~nt.s of <: 

proeossing pJ.,::.nt fl.re still tu be seen. Vc;ry prclLJin.::-.ry d.:..tn 

on the t;rado or rosorvcs is ~wc.ilE:.blo fron rt;;C_.)nls ;Jf tt: .... 
GeoloL,iC<'..l Survey of Inc~in.. 
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S-- .,.,. · · · -.. n d · t wh;ch are -1n th~i; f oro.J of loo oe b~u.J.C:.e;rs 
".L.iu.-..;J~ .l:)<...lw epos~ s, .... .._ 

of frL~ble s£-ndstone, were exploi tvd fron nc.ar R~:;.jpur in 
Dvhrnd:un district. The bo-ulders occur ab:)ve tho SiWC:Llik sand­

stones coutain0d within the northerly trcndtrig hillock 
ir.r:Jed ic.tol.y ~.'Ia st. of Raj pur. J.. sr.mJ.l glc.ss making un1 t was in 
exista.na:e in th<:> <;:o.rly yof:.rs _nea.r_.Devi Tenple which ·w~.s bcsod 

on thase deposita. 

G"fPSuJ:JI as s41all l;.nticul..:;r b~dios is f?und in th.e belt, within 

quater~~ry congloueratoa whor~ it·app~rently fo~2ed as a result 

of ·a.ltorn.tion of ce.rbono.te debris through action of naturally 

forocd a.c:i.c1oo. :Prcliminz.ry investi~tio:ns· shaw th.J presence of 

. the fol.l<Ni!:.g t:.rpe.:!: 

TJ • .OJ.J.is IV 

.CUU..LYSIS Oi Gi.'PotJi1i! li'ROli'!w'J::clli . 
NllilaL V.&.t.:UL!sY, N.t.1.!Ui'..;.r, DI~~'lu(.IT 

-
Contents· \Tarietv 

Pink White 

1. Wator & 
volatilt:s 15.80% ~ 20.81%. 

2. Oao I ,;;5.41% ~ 3).50% 
3. so3 I 46.47% · 49. 2'7ro 

(.ta.nalysis of s(;lc6tod sa.l:Jplcs only;· 
Source: Govlogy ~ Mining, U.P.) 

Minor wincrals, BOOliD:i!iB. & SHHWL&, wbich fora the basic raw 

m~terial for roads, r~~lwa1s, irri~tion canals and oth0r 

enginac;:ring works are a.v~l1.blo as l1.0rge dG:posi ts within lO\i7er 
rea«""hes of tbo Yamuna, Tons, Gangs;, and other sucllor rivers 

drtl.ining out into tho p~ains from Garhwal ruid lialni tal 
districts. These depo~i~e Qined, usually. by privat~ 1essG0s, 

are a good so~ce of tnco~e to the State. Small industries 
for waking pre-stross"d ,c onere to bl.ooka e.nd polo a could bo . · 

plF.mned on these dop..osi ts •. 
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~ ThB ~UTOCTHON & TriB KROL B~LT 2 ...... 
.. 

The belt cowprisos the c;>uter chain of n·Junta.ins, _cla_arly 
distinguished frou their physiogrcphy and tho ty~ of forest 

growth that thoy support. On aerial pbotogr~phst Oil~ can 
clearly observe .the sh::<.rp line tl·L.t divides th\3 belt _fron tho 

Siwali!i range oceurring to the sout~ and usually characterised 
by dense. juzigles in the Dehro..dun, Tehri, Puuri and Nainita.l 

districts. 

Very generally speaking, while the basal parts of this belt 
couprising older sediuents contain evidence .of vain type 
ninoralisation, with.indico.tions of copper-lead-zinc-baryte, 
tho young~r rocks contain iD:portr.:.nt, coooera.ially workable 

deposits of liuestone, _oarble, dol01::1i te, gy~sun and rock-:- · 
phosphate. Within the rock-pho~pb.e.te z·:>ne, detailed tests elso 
show the presence of uraniuo, copper, nickel, oolybdenun and 

va.nadiun. Since tho .earlier surveys of J .B. llUden of the 
Geologieal Survey of India in the 1930s when lin~stone was· 

considcre~ as thu only _ioport~1t nin~rel, uore intensive 
investig~tioria h~v~ led to new discoveriea·in this bit. Tbis 

·paper only describes deposits of wincrals that are of known 
ioportance within this belt. . 

Extensive deposits of lioe~tone inv~stigo.t~d occur within 
whe.t is known as Krol C stage ooober of the Krol Group 1 frorJ 

parts of the Blaini formations, tho Mandhali.which foros a 

part of. the Jo.unsar group of sedintJnts, m1d froo To.l for.:mtions 
in the Dohradun, Tehri, Pauri and .Ueini Te~ districts. The 
following is a brief account of tho quality and res..;lrves 

as aro known so fnr throti.gh investigations done by the 
Gt:ological Survey of India and tho StatG Diroctol'f'.te of 
Geology & Mining, U.P ..... :------·- · --- -· ·-·· ---

·-- -- . ... --- ·-- -



Name & location of 
deposit 

&NDH.b.LI LiiYfriSTON.i:l 
NE.b.R MliliDJ.RSU-
ll1SI D)!;B:IiADUN , . 

~BKOT..KUTIA, · 
KROL C LI~~S~ONE 
DBHRi.:Oill\f 

KROL. C ST.L..GB 
MUSSOORIB -
SON V.u.LLliJY 

(Source ( Ges.r.-) · 

LiiliiBIDHi.R .liND 
:HJ.TIP~ON, · .MUSSOORI:g 
CH.l!i11iiC.l..L GruJ)E) 

JAUJ.1.ASI lf"..t!UJ.R 
KIU.IRNi~ 
I~:aiNIU:f. 

T.i'.L LIMG STOlf.l!i . 
NILKin'il'TH, GiJ.BHW.AL 

. TAHLi'l V ·. ' .• 
·GRADE .AND RESlfiRVi.i& OE IJTvtNSTQ.N:&-·-"" .. 
IN Tiil!i KROL BEiLT -· 

6 Reserves ~ 
(in· oillion 

A 

~ 66.6 Q 45-50 1% 
-~ ~ 

I ~ . 

I :38.2 :~ 50% 2-4% 

~ 1. 146.4 50% 2-1-% 

12· 254.5 45% 3-10% 
:3. 6.5 54% "1% 

i 
. 7.00 5:3% 2% 

~ 
A • 10.00 44% 2-3% 
~ 

. 

"50 :34-36% 1.or; 

6-11% 

1% 

1% 
2% 
1% 

1% 

7-8% 

20, 30% 

Total estimated reserves: 579.20 - Potential areas in Lansdown 
& Nainital are further to be assessed. 

INDUSTRI~L POTBNTiiJ.L 

(a) The ~eposits in this belt can be classified as (a) those 

WR:iltll!ld2x~ sui table for dolomitic and building lioe, and 

possibly also for ceoent ar"ter blending, estimated at over 

· :350 IJillion tonne a; (b) approximately 100 oillio.n.. tQnnes being 

available from the. Mussoorie _belt for the· -sui'ar and paper 

industries ·and (c) about 10 ~illion tonnes being available for 

special eheraica.ls, .. sueif: a.'s ·;~.ipi tated a,nd aetive.ted ch~l.k , 

l;>leachiJ:tg~powder and ~alciUl:l earbide. Testa done recently 
on -"fhe __ pur(2.s1i-eaj;_~_gQ.ry_..show --that it is iaargi~ sui tal:lle 

- -·-- ' 
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for carbide, an essential source for acetylene and P.V.O~, 
as well as, for white cement. The high calcium 11cestone is 
further suitabie for use in the steal ~elting shop. 

Site~ for caoant plants have bean located on the ~asia of ordal 
of ~gnitude or detailed feasibility studies; and recoocenda­
tions have· been ~ade -for setting u~ e 4.00 lakh.tonnes/annnc 
pl~~ at Rishikesh, and ~-similar gapacity unit near Kala~. 
The· a:rea. is C?apable of sustaining, on the . basie o::t preseint 
surveys,. a total eeoent rapacity of 1 ~-16 lakh tonnas per e.nnuo. 
Wi tl,l the El.vail.abili ty of power, .a 50 tonn~e per day carbide plant 
can further be planned. 

Presently, the deposits around.Dehradun sustain a lime-production 
of 30 1 000 tonnes per annum~.and three unita. of 6-15 tonnes p~r 
day have teen sat up for canU:facturing prec_ipi tated and 
a~tiya~ed \halk. ~bout 4.00 lakh tonnew ot high grade limestone 
·is· mined froo the. area for feeding the raq1:1ireoents of cheoioal, -. ·. 

paper and sugar industries in U.P. and the adjoining States. 

The Krol 0 stage in ~ts uppe_r pe.rts contains lenticular bands of 
marble, of cryptocrystalline texture and white to light grey or 

. ore~ shades. The nar"Ql.e nay either be high •aloiuu itl oomposi tit 
or dolorai te, wit~ MgO exceeding 19%. . The _deposits in the 
Kiarkuli-Bhatta-Arni ·Gad areas· in·Dehradun are being cined for 

.. the produot~on of marble chips for floortng in luXurious . 
bui.ldings. The dolomitic marble is not being used a.t present.., 

In _addition, blaok,•ryptocrystallin~ oarblas are baing exploited 
as .high grade lilneston~· in the chemical industry. The rese.rves 
and grade of this type are ooopiled in the table VI., under 

. r • 

category .1- of the Krol 0 stage limestone of Mussoorie. ':j:'he 
following table !give a a break-up of the. deposits in Dehradun 

· district: · 



Nli.Jill!l & LOC •• '.riON OI!' 
D.!.!.i.POSITS 

______ .,_ __ ...,....., _ _...,.r._.,.,. __ r 

§. :ElliSl~RV.clS ~ CBEJ>iiC~.L .i~ N~~F( F::r :·,(I":~ r:R .. 0_:>;) 
~ )( - ~,_.._,,._.ou-•..:.·r.._--..-.(•!•'"·••.- . ..._... .•. ..., • 

~ (in oillion~ UaO - :MgO ~;:_~) 2 · \ 

---------~~-t_o_nn_~&_s_) __ .. ~~ --------· -----.. --. .,_ .._ 

Hatipaon-Oloud End ~~ -10.11 ~ 53% .( 1% < 1% '· 
Laobidhar ! 
(Mussoorie) a 

~ 

Kie.rkuli-Bha,tta 
~Mussoorie) 

Dolooitic narble 
of Ghorapitti, 
Debradun 

2.00 19-21% .( 1% 

The high calcitic white oarble extensively used today for Daking 
narble chips needs to be considered for_more ~seful purposes in 

national interests. ·rn view of .the grade of this oarblo, it 
needs to be ·cohserved for the production of ca.lc~UIJ earbide, 
which is likely to beco~e a strategic eomnodity.for p_lastics 
in the near future. 

DOLOlV.!ITl!i 

Extensive deposits of high grade dolouite are known froo thG 
Krol belt, a very snall part of it having b~en assessed so far. 

·High grade dolomite finds an ioportant use in the iron and steel . . . . . 
industry where it is used as a flux, as wall as, for refrqct.ories. 
and oetal oagnesiu.m through the newly developed vacuum-uetallurgy;;.: 

Tba deposits are oainly distributed within the Krol E stage, 

and forns south facing scarps overlooking the Dehradun valloy, 

and the plains south of'Naini ~al. The deposits co~ be proved 
for mining froo th§Se occurring east and west of 

Mussoorie, the Song river valley and Ghoran -in Dehrnc1un, frao 
Narendra Nagar in Tehri; fron near Dogadda in Pauri and ·froo . . 
the Khurpa-Tal - Naini tal region in the outer Kuraaon Hioa.laya.. · --·- .. _ ... ---. -· --· 



The total potential avajl~b~:is:.J.ike.ly.· to be well over 

100 million tonnes. 

The deposits at Ghora.n hill ate estioated at over 10 mi.llion 
tonnes, having MgO above 2.0'1:, Si02 <:.2% all\.\ ~ombi.ne.d .Al2o3 + 

Fe 2o3 
at less than· 1%. 

ROCK PHOSP&T:EI 

Though tha discovery of rock phosphate d~poaits in the Krol 
belt of Muss;;orie goes .back tci' early 1900· when the nineral 
was reported by Rev. ·Parsons from near Woodstock, intensive 
investigations undertaken by the Geological Suney of I_ndl,.a. 
in-collaboration with the· u.s. £ID·in middle 1960 reveale~ 
extensive low grade .deposits in both liebs of the Mussoorie 

· syncll,.ne; eovering p?.rts of Dehradun ·and Tehri'-Garhwal 
. . 

districts~ A.. s:Jall part -of t!:.ese deposits are being mined. today· 
by M/S Pyrites, Phosphates & Cheoicals Lioi.tad, a Goverrue~t . 
of India under.taking, fro~ near Maldeota in.the Bandal river 
valley, approxiruo.tely 1.8 kilonetres froraDehradun. 

Th3 rock phosphat~. occurs as a scdinentary horizon within 
possibly Mesozoic black shales of th~ Tal·ForQations~ 
iocediat~ly above the Krol E stage dolouites. Its extent 

. . I 

c.ouJ..d be deterraine·d ·easily <:~:ue to the o.ssociaj;~on of uranium 
minerals, which are detected with the help oi scintiltation . . I 

coun~ers. The nin~ralised beds, particUlarlY in tHe· south 
linb.contain appreciable a.Dounts of nickei, copper, nolbybclenuc, 
vanad.u:i.m and uraniun, sooe of the· mot!"~e beirig prcs~nt as . 
Ofganic COLlpounds. Detailed laboratory' investigations are 
necessary to deteroine. if these oetals, along with earbon~tes 
or oxides of calaiuri couia be recovered.as by-products during 
the course of proces~i~g·: 6~ the phosphate •. 

The_ cqnsuuption of rock. phosphate in the country, ma,inly for 

fertili~ers, during 1971-72 was over one I:lillion tonnea, out 
. of which only :about 20}'Q. 'of our requirements were ~ut frau 
indegenous resources •. Tho foreign exch~se requir~uent for the 
·import of rock phosphc.te was· a.round . .Rs. 13.00 erores. This 
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·-was expected to rise- to around Rs. 20.00 crores at the 
beginning of the Vth plan, \Vi th our needs increasing to around 
1.5 ~illion tonnes. With tho discovery and dovo~opuGnt of 
deposits in our Mussoorie bolt and in Rajasthan1 it is expected 
that our dependance on ioported orcs is.likel~ to be reduced 

substnntially. 

The table VII gives briefly ._the estinatod reserves and grade 
of ~1e phosphorite in accordance with presentiy acquired data 
(Source: Open files of M/S Pyrites, Phosphates & Chenicals Ltd.; 
reports of the Geological·Survey of India and the National 
Mineral Development Corporation): 

T~:Blll VII 
.. GRlillE & IlliSlSRV.fSS OJ!' ROCK PHOSP:ill.TJil .iili.OOND lVlUSSOORIJ)) 

sL. 
NO. BLOCK & LOCATION 

~ 5 metres 5. 29 19 .60/~ 

2.. :i.i!A;.LDB01'.il.; 1a KiilS~ 
east northeast of 
Dehrad.un 

~ 2 .cetres ,. • 25 

lV!kTI:illiT DUBRA & -
CBIP ... LDI, west 
& east of Nhldeota 

4 • P -ll...'U 1'I.B:&....CH.ll.lvit.. ~i.RI 
Just.south of east 
Mussoorie. 

5 • · KIMOI ....l.l:w. SR.tl.N-:o., 
11 kns. east of 
Mussoorie 

1 mrires 

1-3.50 
met ::res 

0.5-3 
oetres 

6. .ffiiUSTI-JHll.iiiT:U..LG~ON A 1 • 1 0 
20 kms. from ~ metres 

8. 

Maldeota ~ 

J.u.LI.KfLiL-iW..THI.l.NG.LI.ON A 1-3.46 
metres 

N .. -.GINI, C~~ ,I>..'U".lv:W.LI, 1-6 
north of Narendrana-§ 

___ :_ . tSe..r. S 

0 

1.51 

2.'1'9 

I ~1-59 
0.51 

4.26 

0.63 

19.60~ 

20-25if 

0 

17 .oo%-31. 2% 

I 11.4-15% 

25% I g 

20-267~ 

13-15% 
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The table VII su..;gests tli:::.t frou tl1e :;.)resently available dnt?., 

we c~ulJ C'Jnsider c. potential reserve 0f ab:>u,t 17 nillion 
t .)nne s, with an fi.Vera.1e r;r~de. ran::i~~ frJc.:: 16-20~~ p 205. The 
present datn, however, is fro<:i preliuinr.:-y surveys an-.1 shallow 
drill hole interaectL:ms. Intensive ::vt:J.iluJ work is ple.nne<! 
by tha :Pyrite a, Phosphates & Cheuica.ls It:!. til:;~ow;h the State 
DirectJr~te and the ~in~r~l ~X?loration Corrorati)n of India. 

The low ~:;SrP..de run of oine rocl;: phosphate is find i~~ en ex.tensi vo 

use direQtly for the treatuent of acidic suils in our hills, 
ancl in other rocky parts of tbe country. In 811C.ition, er:mnd 
rock 1•h:>sjth£.te is used fvr uakint;; uixed li.P.K. fertilizGrs. 
Plans are furthGr being drawn for settin~ u~ beneficiation 
plants for upgrwiing the rook and then for utilising the saue 
f.Jr the ma.nufacture o:f fertilizers •. ~h:j..s is an iuportant step 

keepinF.; in view the fast rising C:Jst of hit;h gra.G.e inj}orte~ 
l?hOBrJhate rock and ·our increasins naecls f,)r :phOSl)hatic fertilizer. 
The production of eleoental phosphorous directly frou the low 
grade i.!iussoorie rock phosph~.te .can be consiJ.erQd. with increased 
availability of-cheap power. 

The h.'ussoorie rock phos:Qhate ·::~elt .i.s .. .consiC:e:red a ~otentiaJ. 
source for tbe State and our c~untry's needs f0r .fertilize+ 
for the future. The need is for ~roper evaluati~~ of the type 

of soils that need to be treated and then for conserving and 

r:·l~nnin:1 the production of phosphe.tic fertilizers for ne~tin,g 
our long terr....l req_uirer.1ents. .;..ny plannin,;; and production in 

isolation uay be of iowediate adv~~ta~e to a ~~rticular area, but 
not necessarily s<..o in the long t~r1 interests of the country. 

Gyp sun de]_)osi ts in the bal. t are confined to the Krol rea sh~:.:.les 

(possible ancient evaporites), and the Krol D stage liwestone 
and pyri teous shales. The oinaral is considered to hz;ve for.~ed 

ei th~r by direct preoipi tation frou sea waters, or by ':.:leta.s)!.i:.tic 
re::Jlace:lent of tbe liue-carbone.tes by action of acl.G.ic watGrs 
generated fron the JiYri te b~aring beds. The de.;.nsi ts a..rr-; in 
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the for~ 0f s~all .lenses wLthin the red shales, tha best 
"'-cono-en.tratj.ons seen upstrean of the river· .Ganga ne2.r Lc...ch·.Ja.n­

jhula, or as soa.ll repla.ce·.::1~nt e.er:osits within carbvnata rock~, .. 
. near Saha.stradhara, and in the Son3 viD.l0y .. in..Del1!'_.£.4J1D-a.nft-·. 

Tehri GarhwaJ.. 

/ 

The de?osits have .been assessed ~ a very DreliuiDL,ry fashion, 

and the f~llowing tc..bles a.re coBp;il..c..tions _of the .:rra:;.es e..nd. 

reserves as known so f.ar. 

T.u.l:iJ:wi VIII 

C'iiLUJ.C~L ..:.l~.i..:Li.i"olij & ful~:ii.VJ:JS 01· G:i.':t51im 
li'i:i.O.w DH·]·.L:JA..;;.r.:i.' :UOIJ.i • .LI·..:Iiif:i 11~ :£.-w . .i:1.L:~L'.r 

Loca.J.ity ~ L.nal,.ysis {l.vera ·e) 
~ Combined CaO J Su1;;:huric 

water ~ anl1ydr~.te 
(S03) 

Sahastradhara 4~.85% 33% 45f~ 

Mahipur-Sera 20.9% 33.94~' 45.6)~ 

La.chuanjhula 21 • ~J~'h 33. 'f1o 44-45~f-

Reserves 
· ( e sti;:Jc,tect 
in nill.to nnes 

:Dxhaustad 

35,JJJ 

8J,~J~ 
( a~prox.) 

The reserve eatiuates are for surface exposu;res th2.t are· already 

under oining through :private parties, who are mainly tleating 
the requireuents for the nanufa~ture of plaster of paris. The 

potential reserves that could possibly be developed through 
oecbanised open-cast or underground methous are perhaps mue!J. 
larger. · 

The de?osits of this belt have not been able to find a ~arket 
in the State's eement industry so far on account of erratic 

and soall quantities Dined by private lessees. ~fter a proper 

assessnent through detailed c3eol:>gical oappin{~ anJ. drillin.~, 
they could be considered for this industry, as well as, f~r 

waking sulphur tb:rough new processes using r..tollases, C:.ev.:.lovel 
by the B.~.~.w.1 Fran~e. 



-2~-

B.b.Ilf'i'.iil - k~D 

Lenticular ve~s of baryte (BaSo4) associated with galena (lead) 
and cop~er sulphiGe ores were discovered recently in fissures 
cuttin~ Blaini and Uashat forna.tions in the ::T.rol 'belt, between 
Dehradun end Rishikesh. In the Song valley region i tsolf, 
approxirla.tel.y 40 veins were found with poor st~,rface extentions, · 
however, their association with uajor, large scala structures, 
such as tbe AJ:'ol thru.st, sug::;ests that larger sub-surface 

deposits oay be ~o.ca.'tod • 

. SeveriU .sauples of ba.rYte were analysed in the laboratories of 
the Sta. te Directorate, and th~y ·showed ~a variation frou 73 .w·;~ 
:Baso

4 
to 88.90~· Baso4• Th;} total mineralised area. is about 

5.5 sq. kilometres iQuediately south of the Song~anda.l river 
confluence in Debra Dun distrt~t. J..pproximately 5000 oetrie 
tonnes of ore is estimated frau \be small veins bare. 

Occurrenees of copper-lead ~ineralisation are reported fron th~ 
lower and upper·~ections of the Jaunsar formations in the 
Cnakreta division. S~all deposits of iron ores si~ilarly are 
reported frau near Nagthat, west· of the river Yanuna. Generally 
speaking, seolo~ical work· in the.belt bas shown a relationshir­
of deeper tectonics with ~in~ralisatio~ tn this belt. The 
Jaunsar sections, therefore, need to be probed in detail for 
uetaliic uineraiisation. 

SlJJ:.:PE.U".Ji ffi:'IUNG: Three inportant. sulpJ::J.ur springs (cold) are 
reported fron Manjhera, Sahastradhara in the Baldi river valley, 
and from near·se~a in the Song river valley. The epri~5 at 
Sahastradhara provide a tourist attraction. It was investi{;a.te·~~ 

several years ago, anc::. was classified as 11:cledicinal water" by 

P.K. Ghose, due to the presence of sulphates of sodiu~ and 
nagnesiuu, bicarbonates, chlorides of alkalies and alkaline 
earths. The following tables give details of the Sab.3.stra::;.l1ara 
SlJrin,$ waters: 
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TL.:BLB IX 

SULPHUR SPRING - S.LJli~SJ:R.lJ)ti.Ll~ 1 

DflHRl.oDUN 
( Geology & lUning, U. P. ) 

Date of senple collection: 
Tewpreture of spring·water: 

27th July, 1957 
21.5°0 

T?upreture of Baldi. river water: 23.0°0 

Transparency-· clear, white flaky deposit on standing for a 
few days. White crystalline precipitate on 
keeping for a few days with an electrJlyle 
(NaCI), presumably through precipitatiJn of 
Sio2 and s. 

CheoicU: 
consti tusuts 

Tenureture 

Fe 

t Sg:gple 1\f o .. 

In part.s 
21 .. 5°0 

! 14 I 14 1 

(P.K.Ghose) 
3 

.. 0 

__ge ________ ~·--~~0~8~e~4~--~i--~10~8~o~2----~~~1~2~oL3 ______ __ 
Na t 35 4 · · § 35 4 314 7 " • II • 

! 
~ K . - ! - -

: 
Q Cl 3.2 0 3o7 5.0 ~ -

So 13'71 1371 Q 1580 t. 

HCo3 16 ~ 273 179 

s 16 16 15.2 

H2S. Present Present 
. ~ Present 

co'? •• ,. 0 

. ~ 

~ • • 

Total ions 2356 .. 7 2667.6 2915 
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The Krol belt of·the outer Himalaya is, therefore, potential 

for ind.ustrial winerals, so,::~e of which are ~ilcely to meet 
our require~8nts for ccuent, cbe~icals and fertilizer for a 

long tiue tp t>ooe·. 

2.4 THE DTIOBAN-TEJ~~~mOLI B~LT: 

The belt follows the entire middle Hinalaya in Uttar Pradesh. 
While its rel2.tionships with the older rocks of the Krol bGlt 
are yet a raatte.r of controversy, in the Blie.,girathi· section, the 
rocks of this belt apparently underlie the rocks of the 
Jau.,':lsar-roore.r Cha.krata region. The belt is coLlprised of two 
najor fornations classified under the Deoblhn-TejnJJ Group. 
Those arc a .basal carbonate - black shale to c ale. shales 
which are overlain, often discordantly, by D9.Ssive Chanoli 
quo..rtzi tes .. Jn the eastern sector, the quartr:i tes appear tl"l be 
ovexlain by e.ark .ehale-oarbonate beda. · 

The belt appears to represent an iru1erran~ly stable pnrt of 
the ancient Hiwalayan ne.rine basin, tha nore nGgc;.tive ·parts of 
which flanked this high both to thG south and north. Since 
tho develop~ent of the foroations, the stratigraphic record 
would suggest that the belt renained a nigh ground where no 
najor sedli1ents accunulated after perhaps the Pre-Car.1brian­
Rephaean (600 u.years). However, the belt must c::mtain 
evidence of earth noveuents that gave rise to sediwents over 

r 

a pulsating sea floor, which was later effected by vertical 
upliftse Further, t.he sodinontation in this al_lcient palaeo-. 
basin nust h~ve been influenced by an .environnent usually 
related to stable pl~tL>ms, in which shallow seas, often 
cup.fined, oaused the enrichr.lent of certain netals, particuls.rly 
lead and zinc. It is in this overall context of conplex 
geological environnent that this belt is to be viewed. Tho 
belt is iuportant _for con~ercial dcyosits of Talc & Steatite, 
and nagnesitco It is urgently bcin6 searched for copper­
lead-zinc and even uraniuo. The belt sustained our anci~nt 
coppor.Dincs all along its length fron Pithorag2..rl1 to 
Uttarkashi. 
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The Deoban-Tej~~ 20ne for2s as a conplox 6e-r~ticline which 

has a t;enoral plune::e toward.s the northwest. It essentially 

follows three pe.raJ.l~l antiforr..::I axes, all three being evident· 

in fi tJ::ore.garh-SirdaJlt., ::>nly two in ~lnora and Ohanoli, the 

entire structure plUU6~ng out in north Dohradun Pilld westwards. 

Most niner~l de~osits ot promise, however, Rr~ so far located· 
along the southern and cettral axes in Pi tho.:rtlc3'1.lrh 1 .L',.loG!'D. 1 

Cha.noli 7 I?auri and Uttarka::1i districts. Tl:n :folloiiVing is an 
account,of the inportant t:~il.,rals found ;n' ;his belt. 

l\Jagnosi te is today perhaps the L1st inportElt nineral 'jf our 

Hinala.yas, due to its n~ed for ou:- iro:r:- an: steel industry. The 

only other sourees for uagnesi te a:.-:e in Ta;.:l Nadu and Mysore 

States. It -is used for na~ing dead 'mrnt :r;.,:.:,rnesi te, the na!:le 

"dead burnt" indicating the deg:t.ee o~ burnig or calcination 

of r::o.gncsiu;::J. ;oarbonate to extrenel_y s;able rides, and as ripea" 

Dagnesit:e for direct use as a basit re~rac·tc.~. The dead burned 

product is ft1rther used for nakintl s~•r.a:. gh t ~:. · chron nagnesi te 

refraeto:cy blj·icks. In the Uttar Pradesh "1.ine~ "l.S tho f. t , . . , 1rs 
unit for dea::j. burned i:1Rgnesi to hcs been es·.abl:. )d no~" ... r 
Kafligarh-lvlatelo., ab.Jut 50 kilonetres north of "' r2... The unit 
of 100 tonnop per d.ay capacity is nanagod by M/S 

ora 11agnosi te 
Lini teG., a GovernLJ.ent undertaking anC. e. joint Ecc· .. 

1 •• .onpany 
forlJed by the pe.rticipr,tion of the U .P. State .Lndu .. ·J. 

Developncnt <~oJy,:r!ltion 1:':lld M/S Belpe.har Re:fractoril 

of the Tata Iron & S-':ieel Co. Ltd.). The oineral can 
e. subsidiary 
her be 

used f~r nakin5 lii_?1ltly calcined ungnesito, basic nag1 · ~.:1 

C?arbon<;te and otho:::- chei2icals, nagnesite straw boards ~ 

-insu.l.ati.o.n, ancl sc·rel cenent. Such ancilaries are now 
------~--- -- . 

planned. 

Magnesite deposits occur as s:Jalllenses within uassiv0 d·.· ... ~~ 

of the calc z.;;.me ·of Tejau. It is c.,nsi:lered to have forr.:Jed 

geolo~ical struci;u:ros, where the doloni te ( Ca1·!srCo3) was 
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. . preferentially converted to coarsely crystalline oagnesite 
through n~tural solutions. Sone workers, however, regard 

these us basicalJ.y direct precipi tatcs frotl large ephiDeral 

ancient narine bnsins. Tho ores oined usua.llr.. c.ontain 
iilpurities such as calcite, doloraite, sidGriie·and.talc which 

}lave to be sorted uanually f·:Jr naking daa<.l ~urncd oagnesite. 
I 

The deposits he.ve boen invcstigatod _principcl.ly fron Pithoragarh, 

l.i.lnora and Chaadli districts, though parts of Garhwal and Tehri 

. 121ay also be potential areas. In Pithoragarh, significant 

·deposits occur between Cb.andak .and Bisabajar, in the Rai11 Ganga 

valley near Thal and Tej&"1 1 and: from around Dewal Thal.. In 

lllnora district, the deposits o;re in three'largo 'groups, in 
the Sotleshw~r ( Girichchina) ..:. D~n"laldhar-Pagna~Nail, sector. · 

! 

following the southern axes of the geanticline, in the· 
. ' . 

Pungar valley and the Labor vall!(Y, following gener,'.,lly the 

southern linb of the. norther~ an~iclinal axis. The J~iroli 
cleposi ts in "!{he Dewaldhar group· are presently be'irig nined at 

the rate of about 225 tonnes per hay. These are estinated 
at 4.00 oillion tonnes. 

In Ch&~oli district, the deposits· occur in two groups, one 

in the Pipalkoti - Hilang region ~outh of J osh~m.ath, and the 
sc;cond inthe Ne.ndakini river valiey frop near the viliages· 

Ghuni and llauri, about 17 niles upstrean from·Nandprayag .. 

For purposes of e;x:ploi tat ion and expansion of the basic 
· refro.ctorie s and dead burnt r.J.a.;ne site uni.ts in the U. :P. 

Hinalayas, th~ :t:'ithora~arh district is li~ely to contain 

over 20-30.nillion tonnos, out of which over 3 nillion tonnes 
nenr Chandak have been proved for a new 100 T.P.D. venture . . . 

to be set up_ at-Pithoragarh in the private seeot,o·r. In.AloJr~, 

the expected reserves are around 20 .o.illion tonnes. ·In 
'· 

-case_ ~~lerground oining for nagnesi:t.e ·is pr~wed· to be Gc:mo:oically 
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·viable, the res0rves wo~·then substantially increase. Tho 
followin:.S table describes soiJe salient fee.tures of scme of the 
:.Wporta.nt r:lf.lb"D.esi tG <leposi ts known from the belt: 

T.i.BLE X . 

ST.uT:i!ilv.i.L!iN'.l: DB SCRIBING SOlil:l. SilLI~NT 
Ji'fi~l.TT.Ji:illS Olt TH.u 1Yi~GJ:T.t:iSI'.I:E D.i:il:'O&'ITS 

Thickness of 
min8ralise.­
tion 

Raneing 
between 50-
115 ft. cv. 
thickness 
70 feet. 

Varying 

MgO 

43.95 
to 

41.19 

43.22 

Average Composition. Extent/ReserVes 
CaO Si02 Fa 203 

2.31 4.62 3.35 Exposed strike 
to t'J to .length 7197 ft. 

0,30 1.90 1 "33 . Estinated reserves 
7., m. tonnes with 
overburden 1 :1 ' 
without overburden 
3.3 n. tonnes ... 

5~78 4.2) 3.02 Exposed strike 
Girichchina between to to to to· length 3120 ft. 

83 to 30 ft. 38.13 2~ 14 1 .. 58 2.21 EstirJRted reserves 
upto'52JO level are 
3.48 n. tonnes. 
Without overburden 
1 million tons. 

Cbhani 1o-15 f~. 43 .. 25 2.88 0.63 300-400 ft. length 

Nail 20-25 ft. 40.63 5.43 0.82 ;i500 feet 

Bhur~Saon J.~verage 42.85 1 .. 93 1.72 4.80 Sever3l.scattered 
outcrop between 
rat:,'nakhol and 
Bhurgaon. 

Bauri Sufficiently thick Exposed in severA.l 
zones. One such 
mne t1Gasures 
120Jx4J.) ft. e.nd 
another 1 )JY.5) feet 

.Asaun i:.verage Two del::)rits, one 
of th:Ji.J •.ie"'.su:rin,; 
·12JOxt~~)J foct • 

.: .•. 



oe of 
posit 

.nai­
·oup 

Lrap 

tkh­
J.rbe.r 

1per 

nun a 

arauli 

~a.nga­
)ue..ri 

Belakuchi 
~roup 

Cbuni 

Thickness of 
L1L'I'ler:?~isa­
tion 

40 feet 

. 100 feet 

50 feet 

40-50 feet 

Sufficient 
thick 

Sufficiently 
tJ:;..ick 

Sufficiently 
thick deDosits 
upto 80 feet., 

i•p:proxinate 
30 feet 

-29-

~i.verage 

Mgo 08.0 

Quality variable in 
different parts of deposits 

Scatt8red deposits 
P.zs.:::ciated with 
c1;)J.oni te & Tale. 

42.13 1. 05 

43.09 1. 22 

43 .. 59 1. 24 

41.70 1.42 

42 .. 13 2.07 

42.,17 1.17 

43.51 0.28 

4.90 4,3) 

5.18 !.61 

.2.82 

8.44 3.66 

. 2.90 

Deposits measuring 
1. '1 2 DJ. e. 

Two furlon3·s 
·exposure. 

Several discontinuou8 
deposits between 
Jakh-Harbar. 

Min~ralisation traceJ 
for 2000 feet. 

Ex;·.; a sed strike 
length 30·J ft. 
knother de]iosi t 
north of J?ungar 
measurin~ 15JJx70) ft,. 

7-2J 2.61 Extensive derosits 
occurring between 
Kt:l.rauli & Ifh.ha tr;aon. 
Twelvt; kn·:mn :::.eposi ts 
occurring in close 
proxi.ui ty, c :msti tut ... 
es an~tensive dedosit 
The deposits at 
Dewalthal, Chpndo3, 
Satsila.IlJ & Iadiari 
-are m.Jon& tlle largest 
[;r'.)Up of d.e}!OSi tso 

Two de:;?osits exp)sed 
for half a uile, one 
is 75 ft. thick and 
the other 2JJ feet. 
Several deposits in 
close I.Jroxiwity 
ler(:so de:;_1.:>si ts 
rn easurinc over 
500X3).J ft. 

3.72 3.57 Extensive deposits 
c:..;-..rering large e.ro::-.s. 
Outcrop traced upto 
5JO feet. 
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TO:.IC 

Talc is the s::>ftest t"'.ounon nino:r2.l o~ the E'Jh l s :.:.: i~lc' vi 

hardness, ar..d is a hydrated silicate of ::Js-.gr.,es:Luoo It is 

C1onoonly found as lenticular dep0sits within U.alomites, 

o~~nesite or basi~ rocks. The QOre nassive varieties are often 

teroed soapstone, due to the soapy feel of the nineral, or as 

steatite., Ap11rt fron its common usa.;;e in C·?snetics it is of 

considerable myortance as a filJ.er in paints, textile and 

paper industries, e.nd in the I.JA.nufe.cture of coracics, r~1ofi.ng 

felts, insecticide 1)owers a11d soapsD It is also used as a 

po~ishing, dusting or lubricating agent in the rubber, foundry 

and gra.in food industries. Small deposits of ihe oineral are 

mined. by private groups from parts of l~lmora and Pithoragarh 

districts. 11Lava grade" talc is further exported to the U.K. 

and Europe, and there is s~ope for expanding exports to other 

foreign countries as well. 

In the Deoban-Tejam belt, the de~osits are considered to have 

fomed by the alt9ration of siliceous dolonites and r.1agnesite. 

In Fithoragarh district, deposits of talc ocour in association 

with the principal magnesite deposits des"ribeJ earlier, e.nd 

are uined from near Dewal Thal. In il.lnora, the best deposits 

occur north, east and northwest of Bageshwar, uainly along with 

north flank of the Pungar..:Lahor8 river· axis. In Chauoli, , 

the der>osi ts were wined earlier frou north of l'ipalkoti. 

The following tables Bive s[Jue of the uain characterestics 

of the de:posi ts in the Lahore and J:lunc;rar valleys of ~~ill ora 

district. 
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:BASE METALS 

The base-wetals, •opper-lead and zin6 were extensively mined 

from this J?e 1 t in anel ent times, the most important centres 

of mining being Dewal Thal and ad joining areas in Pithoragarh, 

from around Shi~hkahni-:Bageshar in Almo:ra; the Dhanpur-Dobri­

Guar, south of the Alaknanda in Pa~ri Garhwal, and from near 

Kunet and adjoini~~ parts in Teh~i Garhwal district. Isolated 

workings within the oal«:-zone are alae reported from the 

:B~i langana valley in Uttarkashi, and from Chamoii ~istri ct. 

The metal belt follows closely the deposits of tal~ and 

magnesite describe& ea~lier. The ~mwon site of eopp&r 

utensils used by the vill&gers today is evidence to .. the. 
' flourishing industry whie~ existed in the past. 

Detciiled exploration for copper is in hand through the 
i 

Geological Survey of India near Dhanpur in Pauri where large 

sC'ale mineralisation and mines are seen, and by the State 

:Directorate in parts of Almora (Bageshw~r) and Pithoragarh 

distri e~s. Commonly, "t!he mineralisation zones appear to be 

asso~ated with massive siliceous to talcJse dolomites, whi~ 

may in turn overlie or underlie blat1k shale beds. Virtually 

all the old mines were located within "zones Qf oxidation" 

where the sulphides of ~opper have broken down into earbonates 

or oxides. In eertain areas, however, localise~ enrichment 

through the repla.e:.ement of iron sulphidee (pyrite) by 

c-hal(IOQite-bornite-<?.hal~opyrite-sulphidea of eJpper or 

eopper-iron, is evident, but not persistant in depth. For 

the anoient miner, thia situation w ae ideal ae it gave the 

possibility for mining and ~on~entrating soft ~opper ores 

through the use of hand tools. 

W.~5t of the ~opper o~currences within this belt are perhape 

derived through the mobilisation of .Primary metal in bla~k 

shales and the ailioeoua ~arbonates, and whif'h was .subsequently 

we.a.tb.e.xed into ·oopp.er--·"arbonates within extr.ew.ely erratic-
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oxidation zones. Their search, therefor8, within shale­

s3.rbonc.te roGk asso"iation involves· ·the identifi c«tion of 

complex geological emvi.rorurH.nts. 'ithile the oxirlation zone 

at Dhan.. pur is apparently very deep, as seen from adits 

loo'lted between 3000-2300_metres above sea level, at Osail 

in Pithora.garh districrt, it is extremely shallow and within 

a verti~al zone of! 30 metres. 

--The author, from present knowledge," would like to conolude 

that within this -belt, while the best shoWi!li6S are within 

massive c'3.rbona.te rocks, in the present context, searc~1 would 

need to be intensified in more primary environ.me:nts; such as 
the blaek shales themselves or the shale-carbom te-granodiori t . 
rock asso=iation; 

SHISliKii.lU LEAD: The lead (often associated with zinc e.nd· 

. silver) deposit of Shishkhani near Bageshwar is presently the 

onl;y one that may be ('Olil!,.ercially exploitable. Ac~ordi:ng to 

reports of the G-eoloiJ_cal Survey of India, the deposit is 

over 3)0 .met~es long with total metal values ranging between 

1-5%. mtailed work 1s in hand with the Mineral Exploration 

Corporation of the Government of India for proving its grade 

··--...and extent. Lead mine-ralisation is further reported from near 

Guar, and from black shale sequences of Pithoragarh. 

The Deoban-T~jam belt, oJvering the entire middle Himalaya 

in U.P. is a potential zone for the future discovery and mining 

of the~e essentia~ metals. It ~alle for an integrated surveys 
effort using a multi-del'\ipline approao:1. 

URANIUM 

TJranium showings are reported from the belt frcm near Nugarasu, 

within what are probably the extention of the Chat.JOli quartzi tea: 

and from near Berinag, from within the sa.llle quw::-tzi tes in the 

Almo:ra-Pi thoragarh districts, The ruint::rals occur as d£<.rk, browh 

to blaok inG'lttUStations and veins of pitch_blende with·· . ~- -
possibly some u:r.an:Lnite as well. 
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LIIV..BSTONE 

In t.he calc zona of Tejam, deposits of limestone were searched, 

within the generally dolo~~tised terrain, on the b~sis of 

physi~al ~haracterestics of the narbon~t8 sediments, in 

parti~~lar their grain size and b&ddill6• In general, these 

anoient possibly Pre-Cdmbrian e~rbonate sediments have under­

gone various degrees of d~lomi tisation, only the fine:r :thinly 

bedded ones having partially eso:tped this process, possibly 

owing to their having been lithified more readily after their 

deposition in the shallow marine basins. 

rement grade lilliestone deposits were located principally in 

three arees, near BHULGAf.N east of Someshwar, near JHIROLI­

jy~ATELA. where they underlie the magnesite deposits in Almora 

distri~t, and by the Geological Survey of India from near 

GM~GOLIGHAT in Pi tlbiore.garh district. The following table 

oompiles the grade and reserves of the e.bove mentioned 

deposits: 

TABLE XII 

(tEI>1:1NT GRAI£ LilViiJ;STONi DE:FOSITS nr Tllii CALC ZONE 
OF TEJA:N; 

Nawe of 
deposit 

:bHrJLG.A.ON 

kATELA 

GAlWO LI GHAT 

i
~ Ch.::miosl Analysis % 

(Avc-rag_e) 

43.5~ i ~ 7-18 
43.111 2 1 10-11 i so.oo 1 8.4 

Estimated reserveo 
(in !I.Ji lli on To nnes) 

10.00 
4.00 

22.7 

Sin?e it may te diffic'.llt to transport f'oal in L:,rge bulks 

to the above sites in the middle Himalaya for th~ production 

of Portland oemcmt, small rotary or vertiC'e.l sl·J..:.ft ld.lns of 

1 C>J.'-3 ... ,.. t ~ .:t"' annes per day os.ps.f'i ty E.re under consider.:..tion. 
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t-he saille 1)e 1 t, deposits of whit& to light grey Within 
Grystalline, often dc;olomi ti« 

good oc cd.rre.nc.es 2.re req;torted 

Ganga in Ghamoli district • 

:t,J.i.RBLE ar~ known to ·occur. Some · 

from ~t~ valley of the Birahi 

.A.-part from the above n8rued limestone E.nd marble. deposits 

known in the belt, several oth~or oea.Ul'rencea no doub·t; must 

exist. Their sear(.'L'1. would be fruitfu: When a· tectno_economic 

feasibility for the ·manufa~ture of :i~e, cement and chemicals 

could be established in these £:reas. 

SLATE, whi ~1-). is a low grade regiona:!.ly metamorphosed argillaceous 

roo~{, forms .rerto.in ex,..ellent depos:.. ts within the belt. It is 

used extensively for roofing or paving, and has potentialities 

for export to oth ..or constJili:qg e.::.•c;as within the ~ountry. Good 

deposits are mined from pear Bageshwar, and potential deposits 

are reported from nes.r Karas in Alrnora district. ~~o syste.matic 

invest:i.g::.. tions for exc.m::.nir..g their extent or physi(;al properties 
·have yet been undertaken. 

The l"&lc. zone of ~<:~am, in ·riew of its potcntiali ty :!'or m~;; tals 

is presently given a high priority for geologic&l inv~stigations. 

2.5 THE CRYSTAllHTI.;; THRUST SHEET AiJ) TH:rli ROGT ZOiiiE 

Without goi~~ into any controversy, the rocks of the ~~rust 

Sheet may siwply be desr)r:..bed. as crystalline meta-sed:ira.::nts 

that cap the Krol and the ]eoban-Tejam sequen•es in tie outer 

and middle Himalaya, ~nd are preserved within major s~nclines 

cr 11 Klippen 11
1 vlith the Deoban-Tejam roo!rn often formi.'lg a 

"Fenster" or a Window. In the outer Himalayas, the 1hrust 

bound ro~ks are exPosed in what are termed Satengal, Bsn~li, 

Amri-Lansdown synclines, am they form the oute:r momtain 

shainin Naini Tal and Pithoragarh distri~ts east cf Nainital. 

At Ie.nsdown e.nd :1ear Amri tpur (Naini Tal) they .::ont?-in 

intrusive granitas. In_the middle Himalaya, t.he. crystalline 
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rnetrtmO•phic rocks occur along synclinal axes of Almo:ra, 

Dwar:::.h&..';, Dudatoli-Thaliasen where again musoovi te-felspar 

grani tea and the mica bearing pegmati tes, often with 

Tourmal5.n~-. ure associated. Within the c~lc. zone of Tejam, 

they occur -::t.s isolated Klippe, or within major synclines, as 

that of Bage•hwar-Bai jnath-Nandprayag but without the gra.ni te • 

The Bage"3h'i.ar axes joins up west and _north west of Nandprayag 

wi ih the 'lOrth ulunging axis of the meta-sediments in the root 

zone. Th<. JX§TSt.1ce of metamorphic rocks over sedimen is and . 

their map \Ontim.•.ty into probable source creas ,in the inner 

Himalaya e~e..rly S·ggest stupendious earth movements which 

brought the older t-,ystalline rocks, whif"h must have formed 

at grec:.t dep'ohs unde. h.igh tempretures and pressures, to rest 

over sedirtient\l.rJ rolt'h that were not buried so deeply. The 

t>ontinui ty of these ro ks into the inner Himalaya, where. they 

form a norna: s~q~ence ~ing over~ain by sediments, would 

auggest that the i:m.er H:.1alaya was the "Root Zone" or the 

50Urc>e from wher.e e.t least some of the thrust sheets were 

derived bJ gravity slides v~r a basement of varied sedimentary 
rocks. 

Some c~aracte:-esti'!s Cf these r'•ks are that the grade of 

metamorphism apparer.tly increase~:...l.P seo.tion, though the 

grades are <ic'\.ually l'.ontrolled by •ograds that are oblique to. 

the foliation ;<f these rocks; that ·. 9 southern sections are 

0~aracterised b~ arenaceous-argilla~~~ sequen~es with granite, 

whereas in the n.:..d-Himalaya and partie· carly·'i:t'l_ .Cb.am..oli the. 

sequencoes ,..ontain c3.rbonate intE;lrl?~~~--!':'- "~in the siliceous­
meta-shaly sequen<"~s and_ without the grar.. ·e; the highest 

metamorphic grades 'upto Kyani te-garnet) a. seen only in the 

inner Himalaya, whe~ in tne Harsil-Gangotr.~egion even the 

grani -res, considered to have formed through ;".ting or 

anatexis of the sedim:Jnts, also Of' cur. Minert ,posits 2 re 

Mntrolled within thi1l zone broadly· i_~ ~ordaL; with the .above 

mentioned chara~teresti cs of this 'belt,· and are ow d&scribed 
~ ... 

briefly. 



AS:SESTONS 

. 'ilsbE. s too ' . whi 0.:'1 .is a fibrous ve.ri e ty of several dis tin&. t 

-spe.oies of siU<-~;:..te minerals, generally related to the . 

Amphibole.s or Serpentine. It can be felted or woven as -~ny 

other fibre, the recul ti..ng produ rt being :fireproof~ It is 

used widely for making insulators, liners, ·acid and heat 

reoistant she.~ts, asbes"'ios-cemcnt sheets, etc; the tensile 

stre!lHth and length of the natural fibre de~erming its 

suitability. Small depos:ts of the mineral are known from 
Kanrl.haJ.·a., .Jalai, Kunil, :Samoori near <11andrapuri-Okhimath in the 

1!Iandakii1~ valley in ~amolJ a:. stri ~t... 

The deposi i:s are associated wkth low grade calc. silicate 

rocks, with the SILKY TREII'lOLI~E short fibre asbestos forming 

long !ir>T'ed veins within crystalline m:lrbies. as at Kandhara,·· 

and the long fi bra veins of possi Ky Al,10SITE type assoeiated vvi th 

l"'rystallire ankeri te_sideri tic e3.i:'Donate· rocks of Jalai, Kund 

and Bamoori. The deposits are sui ";able for making acid and 

fire resistant sheets, bruke-ba:nl ::.inings a :nl insulating 

··materials, however, cannot perhaps be cons:idGred for asbestos 

®.amen t. 

SULPHUR 

Old sulphur mines are reported f::-cm the Nandakini I & II 

fore.st divisions of the old GarhNal district, now Chawoli 

district, in tile Roopganaga valhy near 3utol, about 50 

kilometres east of l~andprayag. 2he deposits fortl as 

int"rustations within quartzites. One sample analysed gave the 

following results: 

Si02 ··83.7%, R2o3 -2.85%, Ia- 7.:o%. I-To detaile.d investi-' 

gations have yet been "'lrried oui. 
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MICA 

l.hl. ~a pegm~ ti te s of small dirm:m.sxone, form en-e e~e:on, 

te~tonj cally o~ntrolled. bodies within biotite shiet:!' of the 

Thalisen region. Twelve s~cb bodies are reported' from near 

Jallu, Ba.dni Eb.al, Gadoli, Kunet and Ghuri villages in Pauri­

Garhwal dis tri ot. l11us 0:)vi te mi t'9. books o:f 1 Ox.7 jms • to 1 Ox8 

~ms were ~ollented troffi sur:faf'e exposures. Old rid.toa_mines are 

aleo reported in this area. 

The geolo~~cal set-dng for ~uea pegmatite~ is one of medium 

grade metamorphisum, within whiGh the pegmatites a~e empla~3d. 

The mi~~-pegmatites dimish in areas of high2~ grade meta­

morphism. ~etailed tests'ard trmals are in hand on samples 

f'Olle:!lteC. from the area. IL.neni te bearing se.hists occur in 

as so'!iation near Jallu, the orys-tals assaying 48.2% Ti0-
2

• 

IJRAPHITE 

~eposits of usually amorphous to 6rystalline graphite are 

reported from nee.:r_: Thaliasen-Kaprauli in Garhyval,' from the 

Kalimitti hill and ~ario~na north of Almora and from near 

::·f. unshiari in Pi thora~Z"a""'J... r,; "'t.ri ct. __ .No ~etailed data is yet 
a:-eailable and th2 deposits are generally·--=-n:=i<lt':r"'d t,.I)_Le a:f 

low grade. 

URA1i'IUl'i. & BASE l'ilETA£S 

The meta-c.alaa.:reous-argillae2lous seql.l,encee af Chawoli in the 

PCJ :KJ-L!.J?.I-.Th-J.I!~NI (lv.OH.a}i.lili.aL )-fuACHKUNDI-J..8.Lai _ reei-on in 

Chamoli district ooc-~tain several old mines for eopper. T.bis 

c:..ppe~.rs tc have been an important r.entre for o::>pper minir..g in 

OlU' anl"ient past. Tht: wines near J?olr..hri were revi'tletl durh.Jg the 

last 18f0s and early present century by Cornish minera, who 

after reportedly mining rich or&s a.t shaJ.i.ow d.::pths ran into 
into lean bodies below. 
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.• · , •. t. he Pokhri-t~.ohankhal belt are radio-active 
.tU..>D <e --~ ~ t 9':::1.;1 'Pf".,~ -.L.l. 

miner~ls which are under investigation through 'the Atomic 

:rJJinerals Division of the Government of India. The uranium 

bearing zones are reportedly of moderate to hi~h grade 
(+0.05% u o8), of fair lateral extention but rapidly dying out 

3 . ' 
in depth. Vv~ ijhin the ura!'ium-~Zopper belt, soma small 

·lent~~ular bodies of stibnite (antimony sulphide) ores were also 

:found by the Geological Survey o:f India .. 

The ~arbonate-a.rgillaceou.s-qua.rt.zi..tLc. .seq uen~e s o:f Pokhri-· 

Gkhimath-Tu.ngnath are considered to be extremely important for 

se.rc:Ung the above ment:koned metals. While uranium is likely ilo 

be confine~ to low grade meta-sedimentary sequeno3s, eopper and 

other base metal ores may be found in wider geological setting • 

.ASKOTEl'OLYMETALLIC ~RES~ ~etailed in-vestigattons in hand · _ 

vroth the Geological SUI:vey of India near Askote in Pithoragarh 

district have pro...,.-ed the presence of a modorat~ to small sized 

ore body within· the (lrystalline synrline overlying the oa.lc .. zone 

ro€ks. Ore mineralisation comprioes galena, sphalerite, 

@~aloJpyri te (lead-zine-CilJpper) within a structure· over 300-400 
metres long, about 2 metres Wide, and assaying total metal 

o~ntents of 2-5;1.,_ The deposits are in their final stages of 

evaluation and hopefully would sustain the first modern base­
metal mine in the U.P. Himalayas • 

. ,-The .search :for metals in the {'.rystalline belt is perhaps to be 

~ .. rewarding in t..1.e_ Himalayas, and the need is :for Ja rge scale 

integrated surveys using stream-sediment geochemistry and 
geological methods. 

OTHER'-IUDUSTBI.A.L MINERALS 

GARNET & KYANITE, ·which are of use in ~~e abrasive and refractory 

produ a~s occl..U' extensi -rely within i:he root zone crystalline rocks, 

noo.r Su.ki in tre Bhagirathi valley in Uttarka.shi 
1 

and in the 

northern seotions of the Kali riYer valley in Pithoragarh 

district. MARBLE and asso~iated oalc. sili~ate rot.ks occur lower 

down in seetion ·between Gangnani and_Su.kil.. near :Badrinath Ji 



and were mined for use in the o~nstruction of Shri Badrinath 

tetnple. ANTI~~.ONY & ARSE1JIC minerals are furthc.r reported 

from the glacial debris in the Shunkalpa glaaier. 

SULPHUR & HOT SPREWS occi.lr in the inner Himalaya within the 

southern to central parts of the root zone section. Important 

springs of hot water are reported from Gangani (Bhagirathi 

valley) -:t~andakini valley-Alaknanda at Shree Badrinathji-

Tabpban near Joshimath - Dar in the Dhauli valley in Pithoragarh. 
The axis AUS?.E'sts the presence of a HOT Lli~E.A.i, ... _,l'JT in the 

HiLJalayas, which o.:>uld be a potential sour<re :for GEOTif'iiBI:AL 

l'CJV,·ER, or :for miwrals c;~0nta.ined in the hot waters of possible 

deep seated origin. Th9 encrustations f"rOl:J the hot spring 

waters of fur in :i:-'i thm:e.garh were... analysed and showed the 

following C.)ntents (in g~s/100 co): 

Residue a~ter evaporation • • o. 1872 
Silic"3. t Insolubles •• 0,0924 
Sesqn.ioxi,l:le - R203 • • o. 0115 

Cao •• o. 0103 
L;gO •• 0.0062 
Chloride .. 0.0040 
Sulphur •• 0.06975 

or 3.168 gms per gallon 
( Sour"e: D. G.Fl. reports ) 

1',odern researcl:l suggests the need for detailec investigations 

in su~l:l hot spots, whil"!ll:l o'ln be potential areas of L~etallic 

mineralisation, s~phur and oth2r min8rals as well. The re~ote 
and inaccessible nature of the belt has handicapped Jarge 
scale intensive surveys. 

2. 6 TE·; TETHYAN. ZONE: 

The na1ue Tethyan zone is derJ.· vef. fro··' th T-THYS - ~ e name ·~ given 
by geologists to the ancient sea that separated th6 southern 
GOiiDVlal~A Ln~ID frollJ the norther A1~GaRA Lt.ND. The zone is 

O~ciprised of a norwal sequen~ of low_gra~e wcta-seuiillent~ry 
and s.::;diillE:htary l'OQffi . .cf i;,arine o:riain w1· th1· ··1 h" h th · .. · h . . ·- <> J . ' .. 1 '!~ ]. a. t:; . :r J. 4 
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8 
e"Viden0 s to the;; evolution life frow the early 

l(l~SJ. - .'"'- < .._ 

-b · (1 s than 600 williori years) to the late l~1eSOliOic 
C&ru r1am es 
(less than 135 million years). The highest mountain peaks in 

u.r. are underlain by these seqruenres or the un4erlying Pre­

Cambrian o:!:'ys_talline roc:{:s •· In new of the ru§;ged mountain 

('Ountry whiG!:l follows this belt, investiga ti.ons so far have been 

LlOre with th~, o bjsct of understanding the sequence in terLls of 

its broad lithology and fauna, and its overall strueture. 

Kinerals are ra--rely reported occurrences so far within the belt. 

Th.:: belt, therefore, offers a vast, extrf.!w-:: y r•.1.gged terrain 

~~th high relief, as a o~allenge to the present and future 

geologists in Uttar Pradesh. 

fue earlier figur,,'s in plate I sD.ow the di vereent li(i;hology, 

which is perhaps interesting for non-metalli~s, limestone, 

dolomite, phosphorite, as well as primary metallic minerals. 

The tel t requires a tremendous deployment of man-power that Muld 

operate durjlJ€ NB.y,-.Septem bc.r eae~1· year, detailed photrJ-inter­

preta tion . of strt:ctures and. ror.ks through !llUl ti-o~annel 

s~anni~~, air-borne geophysi~, and to start with regional otream 

sediwt::nt geo~'>hemistry with one flawple p3 r square kilo.wetrr;;. 

Such a ~overag~ necessarily involves tre.wendous financial inputs, 

and hopefully these ~:l.n be fou.'1d in the rear future. 

The foregoing paragraijhs would show that the Hiwalayan bc.lt in 

U.~. e~ntairill a vast potential for exploiting li.westone, dolOillte, 

.wagnesi te, rock phosphate, gypsu,:;1, w.i ca, base-ruetals c:::.nd 

possibly also asbestos and uranium. The deep understanding sv 

urgently need.ed is laGk:i. :ng from want ttif de tailed, even 1 :50, OC:) 

geological rua.ps. At the preoent rate, it is doubtful if a 

f'O-ordim- ted picture of the Hir.:,alayas would ewerge in th;, next 

few de~ac1es. The ·auth@r lliake~ the pl88. for giving our 

Hillialayas the iwportan?e that is due so that man-power and 

fin':l.n<"€, in vastly int"\reesed terms, could be utilised for 
their assesment. 
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2 .. 7 THE CE:iJTRA L PLAINS 

Th~:; central plains, whim ·provide some of th;; iEOSt fertile 

tracts of lc:.nd in our country, are CO<i!priseC:' of Qua ternary 
peiG.mont ani alluvium whic~ relate to the Holocene and Reoant 

tiwea. Struottll'ally, "jhb plains have forw.ed in a :fore-deep 

whi~ parallE:ls the HiLI&layan o~ain to thG north, and whio~ 
generally :follows the Arravalli-Vindhyan-Aro~a.en axis west and 

south of the YaiilunE,- Ganga lineawents. While several views 

have been expressed by :fawous people, sue~ as E. Suess, S. 

Buxrard o~ the origin of the fore-deep, more ~e~ently it was 

considered to have forr.:tai as a sag in thG ea:-ths erust, between 

the north drifting Indian e~ntinent and the. e~mparatively soft 

sediwents aeouoaluted in the Tethyan basin, whi~ were ~ter 

upheaved into a hlOUntain chain. 

The centrc..l plains contain unconsolidated scdiw-snts, wainly 

sands, silts and clays with eccassional gravel beds and lenses 

of peaty organic matter. The alluvi~~ is sub-di~ded into (a) 

OLDER ALLUVIill!i 1 and· (b) l\lEWAR ALLUVIillil1 of trl.d to upper 

Pliestocene (2-01 million years) and uppsr Pliestocene to 

Re c:mt age. 

The OlllER Alluvium, called BhangHr in the Ganga vallE:y, is 

couprised of dark alluvium generally riGh in cone~etions and 

nodules of KAl~XhR, ispure calciun rerbonate. It contains 

rewains of extinct spt:cies of animals including Rhinoceros, and 

other fuawllials. It forws slightly elevated terracE:s, generally 

above the present day flood levels, th~ present riv~rs having. 

out through to lower levels. 

Th b ln!iV&R AILTJUVIUJ:u, c6.ll ed Khadar in Punja'b is Jj_gh t e:>lou:red, 

wore sandy and poor in ealcareous matter. It contains foss~ls 

of living species. 

The plains and the alluviUL:L r.:.ainly contain what i.i.r<l known as 
111'.inor 1'iinerals 11 , which arc of great iwportance :froru th<­

revenue point of view to our State. In addition, the-plains 

~:>ntain 6.bundant G-ROUND WATER whi. cb. provides vast E.rcas for 

their needs o:f irrigation. Geologists furthc:r e:xp.:: ot the 

presenE~a of warin8 Tert:Lary ro~kA t,f) :f<Jrr.l folded belts below 
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t~1.e alluvtm:-., end s~I!'J o. spscul·o·tion is of L.iportano:;, for 

seE;re'J.ing CIL & JT.i>.TUP .. AL G.h.S bslow the alluvie.l ~ov<or. The 

diso'Jvsry of the:se structG.rGs be~.ON tha Bhra·;naputre. alluvium 

in Upper Assa:JJ raises the b.::lief that sinile.r strur-.tures r.:.ay 

ce found elswhe:r<:. as well in this great s.lHtvial basin. The 

followin;:; is a cles~:dption of soue of the i_mporte.nt minor 

cin~rals explite~ frow our plains. 

BRICK EnRTH i~ a winor win~ro.l of great illiportance to our Stat~. 

It s.a.pports ov-er ~0()0 bri~k kilns in tho dl9ntral and. southern 

parts of our Stato 1 eac~ producing 10-50 lakh brir,J~-cs per annULi, 

8-nd frvw whi C:.'l a Liniwl.llii. royalty of 8-bout Rs. 70,00,009 per annuu 

is expecte~ on the basis of a royalty of ~s. 1.50 pe:r 1000 bricks 

1aamrt'a o t ur e:d. 

SMID & 1\.0RRUl\~ is e:x~ayated frow thE: newer alluviuw of tht. present 

day ~~annE"l. o:f Lb.~:; YaLllme. near O:tmla in Bulandshar, and from 

Bhognipur near Kalpi wh~rc extensive oJarse sand deposit~ froc 

older dbposits forwed under a presuwably ~ore tu~bulent an~ient 

YO;r.:.une.. These de;posi ts are Lined e;ven through unde;rground 

~ethocs. It coLpri~es sowe ~f the finest quality sand available 

j_n the Ste.te. S.:::.nd is also ruined extensivEly frow the; bec:s of 

the Ye-,Du.na, Be;twa am Ken rivers in Har:;irpur and B<:.1nd-:., and 

.gc.od quality coarse Lorrm:J is available frow the bed of the 

::Jon river in Eirzapur. To give an idea of the V3.lue of sand 

and worrur:o, sr.:.all are;as ne;ar Okhla are au~tioned for ovGr 

Rs. 16, 00, GOO for pE-riods of two ye:::.rs. 

Deposits of RANK.'ill & ]!;n.RL !c"tave been 11ined for lime burning in 

ths Allah3.bac1, Lucknow and Gorakhpur divisions. Extensive 

deposits of KankBr are h'lown froQ the older alluvial tracts 

ell over the e::::ntral p:..rts of tht: plains. 

SAL~£~TRE, whio~ for~s tiS Gnerustations over older ulluviuw 

in J.vlathm·;;;.., Aligarh 2-nd u.djoinine, districts, io fvr."ed through 

tht. de~osition of nitratos and o~~orides of potassillk ~nd 

~odiuu. Sc:-:-apings of theoe n2.tural salts arE: ~:;xt::-nsiv&ly 

prol"essed thrOU€,h large factori8s for the produ n~ion of J.)Otc.lssiu.:, 

nitrate; • .A 0-:l..Ju;On site around SE:Vc.ral vill<:.:ges in 1\·;B.thu:ra, wherb 

this is a .f].OllX:Ls.bi~ .inbw-t-ry, :i.s ·the or.:,no~ntr,::--tion of thE:e:e 
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· pans through solution, filtration ;:;.nd 
salts in large 1ron · 

ti 
.,., The ,:,,1C"antrs.tes arE:- th.sn processed in the 

Bvapo:ra o.... - , 
factories looc. ted within l'~athura town. ' 

in dewc,nd for conorete, is ext.:::nsi vely wined 

they ~"' tr-aced frow the Hiu::alayas into the 
Y,~LLAST, whie~ is 

frO•J river 1)E;ds as 
through au~ tions, perr:J.i ts plains. rft nin&: areas are gr>:.ntec1 

or through '"'inor min::ral leases. 

REH, tht; cor,.t;.;on whi tc efflor0sceno'3 in western :=::.nd toentral 

u.P., is forwt-.C:. as a result of ac>o:.ur.ul~tion, in poorly drained 

w~tGr-logged 8reas of soils, through c~no3ntr~tion of desse­

w.nateC'.. sfllts j_n the subsurf.:;.ce. These arE~ wainly e:tlorides, 

sulph~tes ~nd carbonetc of sodiuu, which contribute tow&rds the 

forL~tion of Usor Soils. 

So fG.r, no syste.:.:.""ti 1.t investi~s.tions have been undertaken for 

qualitative .or quantitative: E~.ssessu6rlt of the uinor r.:.iner&.ls. 

This is now beno:wing a pressing need with sophistiC'.e. tion of 

spcctfia..:;.tions by the ~::msuw.ers, and the nt;eC.. for standardising 

works in whi ~b. these w.ay be used. 

2 .~ THE SOUTH:B.i..>UJ TP.ACT 

The southerr~ roCIDJ belt of our State is cooprised of (a) an 

AR6:::-I.b.EN ba:;eL.ient <tOiuplex, over Whi@h (b) linear zones of 

sedit:.entartr roQks developed in the Pr8-€aobriem-Proterczoic­

tb.r.:.bris.n, and in the jliiesozoie ti1"1es. (o) The Dec~an traps, 

whi~'1 represent a late Eesozoio-early Tertiary phase of vast 

basic l.:.,va flows forr.;, the youngest rooks in the belt. Basically, 

the,s~ ro~ks are distributed in ~fo teotonie diatricts 7 the 

Jhansi-Lali tpur-J3&nde., and the Allahe.b2..d - ~.tirzapur which 

contain si~l~r g~ologic~l elcocnts. Suo~ tectonic settings, 

particularly the: .Ar~he.en-PrE. 03.wbrian boundarL s, arc:; extrc.'cly" 

iuportant areas of winerogeny. In Uttar Prad -sh, .:ore, and Lore 

int.:.nsive geologi~3.l irw;:;stigations brirJ6 f'orth the, rE:alis<=•tion 

for recognif'ing a nl und~::rstc.;.nding the, anci:.::nt E::nvironwtnt within 

whi rh th c b.rel1.<...en a nl th~ luter reeks of the Pls.tforw eav- er 

rof'ks f'orwed. These envirc.n.o"'nts in turn Sl.lfsg<::st L.J..ncral 

assew.bJ..ages whim neE:d to be sG.~-:J'~:J.8d. 
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The Ar~~aean basewant ~owpl&x in th& ~aansi-Lalitpur region is 

~lassifieu into two tsctonic sub-bloGks, a northern granitised 

co~piex which is the site for. wining of Diaspore & Pyrophylli~e 
and a southE:rn gniessic 00ll:lplex with lt-:rgE:i suites of ultrabasic 

to ao:dic intrusive rocks, potential for ni~kel and associ~ted 

base-L;etals. Ea~h sub-blcck differs in its geotectonic, 

aeti va ti on, J..Uagwati c and oinerogeneti o aspects. V'ibi le this 

blol'k eowprises an area of about 160x280 ~::s in the Jhansi 

region, it is exposed south of the Vindhyan, range in Mirza pur 

where only the gniessic elerJents of the south Jhansi sub-block 

are apparent. This sub-blo~k, was the preferred 

site for the later sedir...entation-defor,;:iation and igneous 
c.ctivity during BIJA-•iAR, VIUDHYl..N & GONDViANA times, which 

witnessed the develov~ent of linear uarine and fresh water 
be:;.sins. A transitional set of forCJations, teri.led BERVi.AR in 

Lali tpur and JUN'GEL in Mi.rzapur forw a distinct suit of wet<:-:­

s~di~6nts below thb Bijawar's in b~th di~tricts. The following 

tc.:.bl& lists the geology and lllinerals in the distinct sedil..:.entary 

teetoni~ groups in southern Uttar Prddesh: 
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f~ • .uLE XIII 

GJiiOLOGY &; hll!\i.i:ifu.LS IN ·£Ih. SOU'.Cfu:iRN HOOKY 

Tfu,<;T OE· UT'r ... .h. :ri:W:.lJ:!:i~H 

b~ &:G"]; --- .. ·--·--.rGlioup:;·(n:u.:.Tio:;-s- . r·-:;{Iif:i=:~;;---~-
G-owld~.Hl•--~-·-~· · -wwli~ ·-G~!~-~v;;~l~~ .. o~: .. ~ -r~;~~p·{~~ti~·-; ~;e~~·;;;-~: oa~ 
.w.L;SOZOIC Mirzapur distr:i,.ct ) deposits in tho :Sansi-
280-Less k Binda areas. 

than 100 ~ 1 
million ~ · . 
year --·-·---.. ---·· .......... ~ ..... -- __ ·-------·----·. ~---
Hlli=C~:~F .. L.H VIi~J:.lJ.lY.L-.N · -~ ltiii1.i. ( :Sauxi te & ~ateri to; ~i tho-
_c ... !vl.!Jhll.N SUPJ:'.il:t GRO'UJ? ~ GB.~-~~-marge.~.~q_laY.L~C?..J:.ll:'~s •. _ 
Less th8n 2400 1 kl11U Silica sandstones, ~nd~ca-
million years to l GhOu~ tions of copper-~ead-zine-
less the.n perhap 1 baryte mineralisation. 
600 million 1 J?yri te in Bijaig<lrh shales 
years. L----·· _ .... J?.q~i-~§..-~-~·~::\!(;U;:~1~·-·- -· ·-. ··­

: Bi1Yuli Rohtas ~imestone, dolomite, 

p}:{l;._ 
C.i • .lli.l.dhl •• N 
2400 million 
years 

: &Oil lead mineralisati.nn; 
1 V.ui.Jw ~ kajrahat limestone ;3"' .• ::;. 
l Gl\.uu:r grade do~omi te; latl.ri te &:. 

--~-----------------

BIJ ..:. \i •• i:t G~OU];> 

~&.!... .. ~----·--···-·-----·--- ... 
Ningha marble, copper-le::,d­
zinc-uranium-gold in the 
Sonrai formations; So~da & 
Obra banded hematit quart­
zites·( low grade iron 
ores) • :.ndalusi te, calcite. -------··- ~ ............. -....... --- ------8'· .... ,,_,. ________ ----··- __ ., -~ ..-~-·- ... - .... .- ----------- ............... ~ 

~·.Rch .. ~.lii..;:.n 
2400 to _ovC'r. 
~600 mi~lion 
ye<irs 
lliBill'i.Ol~I 
:smm.;;LKJ::tl~l<D 
C 0£/il? L£X 

lil.:'.D.n.U.:...-. ..i:!'U.l:W4•'£i~ '··­
Tl 0.1.~ 8; .JU.i:d).c;:W:.i:u.i~D 
lt.i.~.<..i:~I'r~ Ov.~>.~.&; J.I..JX 

J3..:i.t .. ti.-~h-JiJ:NG;.:;:JJ -
l!'U.1.i.bw'rlUl~ ;j 
.ci.J..-;,Uk. ~'OlU:.u:.flOl'l 
.B.>.&..~.~.w.:.il~ G.~.~r~Si:l 

lTicltel-copper-lead-zinc 
indications pyrophyllite­
diaspore, ceramic pegmrtites; 
imcient p~.;;~.cer & mol)ilisGd 

, ~ gold, possib~e uranium; 
& Banded magnetite-quartzites 

(iron ores); 'l'.;olybdcnum; 
Graphite mineralisation. 
Possible Jun6el ~iamond 
pipes. 

C O.i.~!u: :U;;.X o:c· fu..;;.J:L.\.OUI 
JI~l~ .:!I ;,;. i.llli.Li ... ...- u:tt 

---.. ---.- ..... ------- -·-·- ·-------··-------·- ---··--·-----··-·.- ·-·-······ ... " ......... -· . -
The following are brief de script·.~ ons of the importa.:.1t minera~s 

investigated so far in this tract. 

The Gondwanas form a lar,:;e outcrop in the south-western corm:.r 

of Mirzapur distirct. The conglomerates, sandst·:mes and 

sbal~:;s of the Barakar formations contaic a potentL·l of over 
900 million tonnes·of gr~~e IIi coal presently under development. 



through the 1Jational ~Coal _ Development _Corpo:p3.tion~ and O"\re'~ 

tWO million tonnes Of fire clay Sui tat1le for t:Grtain tyj,J8<o Of 

refra~torieo. . 

COAL 

t'oal deposits of Mirzapur district· are mainly f.Onfined to the 

Barkar stage of the Lower Gondwan'l Group. The O')al seams investi­

gated by the G.3.I. arrl the N.C.]).~. are classlfied as the 

PUP.EVIA top and bottom seams, TUfu'1A seam B.l"'..d the KO TA. eoal seam. 

The following ts.ble SlJmmarises the salient charscteresti cs of the 

seams investigated: 

TABLE XlV 

SALIEliiT FEATURES OF TH8 PURLWA TURRA 
& KOTA COAL SEAlv.iS 

1 
. 

Name of sear1 Purewa To D l FJ.rewa bottom ~ Turra Kota 

Thickness 6:...9 i 10-14 14-21 2.3-4-4 ~let::.-es} ~ 
: ~ 

r;,.oisture% 6.5-7~5 r 6. 2-8.6 7.5-9 -
Ash% 25'-38 • ! 6.2-8.6 ~ 17-24 -

matter% 
. • Volatyile 26.5-28 ! 30-31 28-29 -

T 
l44-4 7 Fixed carbon % 60 l 36-39 -

c.v. - T 4830-5145 5495-5735 -
K.ce.l./lm • 
K.cal/kg 23-4200 3700-400 4270-5420 including bando -
H.G.I. - - 75-70 

in Gorbi -
Softening 

(oc) 1200-1400 1400 230-1400 ~ 
tempreture -
Heme spherical 113oo-aoo 1400 1400 tempreture(°C) -

T.lje first min:'.ng venture within Uttar Pradesh recE:ntly col::lmenoJd £d 

Bj_na, with the cnmmencement of stripping of overburden for 

exposing the hrra seam,T~E§t~YA~e~ to have a thi~kness of 18 
metres, and proved. reserves 60 million tonnes •. The production 

programme is l~kely to commence from 1976-7~ with a target of 

0.5 million tonnes per annum, to be pushed upto 2.00 million 
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tonnes per annum by 1980-81. The seam is assessed to contain at 
Bina., 7-7 3~t moisture, 23.6-28.37~ Ash h_av.ilil.g a C.V.K Oal. per 
Kilogram varying from 4660 to 4850. The production from U.~. 
colliaries is likely to meet the increased demands for power 
generatmnn, and for setting up coal based fertilizer, low 
tempreture carbonisation and producer gas units. 

,l!'I!W Clti.Y 

The Barakar clay was investigated by the Directorate in 1965 
from deposits occuring at Bansi, Misra and Makhri Khoh in 
Mirzapur district. The clay beds in the three localities 
average a thickness of little over 2m. Thin interealations of 
burnt carbonaceous material are present in t_he clay beds 
indicating dehydration of the clay. Undehydrated clay was 
noted in only one trench in the Bansk area. The reserves of 
clay in the three area is given in Table AV. 

----- -··-·--··-.;.......-----~--+ ----···-- .. _, _____ _ 

--------~-----·----

Estimated reserves J. in 1akh tans)._ ___ __ 
Area Sector 

Bansi 1 0 Gaurbotha Sector 4.06) 
2. Charkakur Sector 3.36) 
3. Sui Chattan Sector 9.73) 
1 • Isol&ted Hillocks 2.06~ 
2. West of Baskatwa ~ 0.88 

nala 
1 • East of Chunahwana a 1.34) 
2. ·:~est of Chunahwena 10.76) ------

Total Reserves 32.19 Lakh tons ---------- -------..-----·--~----

Samples of clay from the three areas has been tested and h,·.ve 
shown that these alone are not suitable for any industrial 
purpose due to their non-plastic natu:re and due to _high porosity 
of the material prepared. .The cleo.y collld, howevGr, be used 
for making IS: 6 strn1dar fire-bricks after blending with 
suitable plastic clay. Actual tests after such biending have 
not so far been carried ont. The properties of the clays as 
determined by C.G.CR.I. are summarised. 
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TABLE xvi 
PROPERTIES OF BANSI 1 Il'JlSFJ. li?JD :t::t\KRI Y,J:iOH 

CLA.YS, DISTRICT M.IRZAPUR 

i Loss in l P.C.E. 

Clay I ignition 
~ Plastic limit 

(orton cones) 

Bar .. si 2~67 to 10.59 Nil to 29.4 30-31 to 31-32 

N.d. sra Clay I 3.22 to 6.86 Nil 28---30 to 31-32 
Hakri Khoh 3· 74 to 1 o. 0 ~ Nil to V. low 26-28 to 31-32 
Clay. 

Several tests of the Bansi clay samples did not give the desired 

improvell1e nt in porosity and P.C.E., neither by decreasing the 

proportion o£ low fusible clay nor by usirig finer grog and firing 

to a temprature of 1400°G. It was therefore concluded that this 

claw alone ~an not be used for making IS: 6 firc-briGks and a suita& 

ble plastic fire-alay having P.{V.E. of at least Orton 0Jn& 28 .Wi_ll 

have to be blended. Clays from Mi sra and WJakri I<h.oh. areas are 

generally low in refractoriness than the Bansi clay and therefore 

a pl~stir ~lay with refra~toriness of orton cone 30 Will need tn 
he blended vrith these tllays tor making IS :6, quality fire-bri~lr..s. 

2.1 0 THE VINDHYAN SUPER-GROUP 

Th~ Vindhyan Supre-Group in Ut~r.Pradesh generally follows the vast 

Plateau in the IUrzapur, Varanasi, Allahabad Band and Lalitpur 

dist~icts, as well as, forms linear out~rops of the Sewri in the 

Son river valley of Jitti..rzapur district •. It is comprised of a 

basal group of marine sedimentary earborate formations and 

and pyrolf'lastic-voh3.nie rotA::m cnlled the SEli...RI GROUP, which is 
. . 

overlain by unconforillable sequen~s of mainly arenareous or sandy 
ro~ks Q>lassified as the KlllYLUR AND REWA. Groups. The 

following is a desoription of the iwporant reinerals found in this 
belt. 



LIJY.;ESTONE 

E.x:t~msive deposits of ]j_mestone sui table for portland ce.went 

manufacture were reported by the G.S._I. from the Kajrahat and 

Roh tas stages of the -son valley Vindhyans in If.Jirzapur district. 

Detailed investigations of. these tno belts have been continuously 
I 

in hand with the U .P •.. Directorate since the yez..r 1958. 

Kajre.!:::at Belt: The belt extends from Obra· in the west to Kota 

in the east along a strike length of about 18 km. The 

s t.l'l3:1.ii .graphic thi clme s s of the K8. jrah.a t stage liJ:Lle stone and 

doloni. te sequence varies between 400 to 600 m. The belt is 

sub-d.:.l'"lded into members 1 to 12, of which ihe members 1 to 4 

have b<!~n generally found to be belON ;.2% _MgO and of the grade 

sui -tabl~ for r.ement manufa0ture. The deposit has been divided 

tnt-~ seTen bloclrn numbered from east tbwards vrest. Proving of 

the res•rves of Block IV was rorried out for the requirements 

of the •overnmen t Cement Factory at Dalla. This factory is 

at presEnt produoing 1200 tonnes of o3rr.ent per day and all the 

supplies of limestone are mined from Block IV. Table XVII gives 

the provcl and estimated reserves of limestone from the seven 

blo C'.ks 1 a ong with the average quality. 

Bloc:C 

I 
II 

III 
IV 
v 

VI 
VII 

TABLE XVII 

QTALITY A~l) R .SERVES OF LiliJESTOl\'E FROM 
:CAJR.il.HAT B.rl;Ifr, DISTP..ICT MIP..Z,A.PUP.. 

Average quali 4Y Reserves. 
M% ]/JgO% Si02% (iili.lli on tormes) 

4.:. 2.56 i1.3 13.19 r· tima ted 
43-5 2.f8 ~1.9 2.78 estimated) 
42..9 3.07 [3.0 12.9 estimated) 
43.5 2.85 )2.4 45.9 Proved) 
42.- 3.10 13.2 12-45 (e stiwa ted) 

I 

43.0 3-39 12.3 20.00 ( tentative) 

TOTAL 107.23 (es titl:,ted) 
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The highest grade of limestone is found in the eastern part of 

the deposit in the Kanhar river valley, where a considerable 
quantity of.low silica h~gh cal~ium material is available. The 

N;gO e.nd silica con tent tend tn increase gradually towards west 
in the Blocks VI to VII, where MgO exceeds the permitted limit· 

of 3.2%. This limestone will, however, be s·a.ita'!)le fer cement 

after blending with high grade limestone. 

Roqtas Belt: '.!his belt.runs through the entire width of the 

I\iirzapur district froru the r.i.P. border in the west to the Bihar 

border in ihe east along a strike length of about 90 km. Out of 

this length 30 km of the western pa.rt is either intimately 

intercalated with shales or ts not exposed and is not suitable 

for large scale industrial purposes •. The remaining part of the 

deposit has been investigated in some detail, and has been 

divide~ infeur ser.t~rs. The estimated reserve6 and quality is 

given in Table XVIII. 

Sertor ~ 

i 
. 1.Gurma- Q 

Pataudh 

2.Kanach-
Susnai 

· 3 .su.snai-
bahona 

. 4. Chandni-
Basuhar4 

TABLE XVIII 

QUALITY AND RESERVES OF LIMESTONE FROM 
ROHTAS BELT, DISTRJD T lYliRZAPUR 

CaO% 

t 
Average quality 

lVIgO% Si02% 

38.1 to 48.[.) ~ 0.4 to 3.0 ~ 6.8 to 17.9 

1 
42.0 to 45.0 . 2. 5 to 3.0 11.0 to 14.5 

42.0 to 43.0 2.0 to 2.5 12.0 to 14.0 
~ 

43-0 to ~4.0 I 1.5 to 2.0 11.0 to 13.0 

TOTAL. 

Reserves 
(1\'iillion 
to!l.nes) 

48.90 

35.00 

26.00 

'f0.90 

Out o-f the abo.r e mentioned reserves, 23 million tomes have been 

proved in the Ghaghar valley area of the first seotor by Dalela 

(1969) of U.P. Directorate. Detailed investigations in the 

SE?ctors (2) and (4) and surface investigations in Sector (3) 

arE: now inh.and. 
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Uses: The limestone deposits of i\ilirzapur district are being used 
for cement manufa~ture by the U.P. State Cement Corporation Ltd. 

One ~ement factory at Churk operating on Sector (1) of the Rohtas 

li@estone is producing 1400 tonnes of cement per day. The .other 

factory lo ca. ted at Dalla is using the limestone from Block IV of 

the Kajrahat belt and is p~oducing 1200 tonnes of cement per day. 

Besides, a new eament factory ~f 1 200 t®nnes per day eapacity is 

proposee in t)?.e pr&vate se(}tor based on the Chandni-Basuhari se~tor 

of Rehtas belt., The total requirement of limestone for these three 

fa~tories will pe 70, 60 and 30 million .torn1es respectively and the. 

total annual prb~u,.tion of e;;ment from l'fJ.irzapur district is thus 

likely to be 1.68 million tonnes •. 
\ 

The limest~:~.ne frok the two belts is also used for buring lime ani· 
\ . 

ab&ut a dr!zen lim~ P.lns are operating in the Chopan-Salkhan area. 

The supplies ~f lime~tone are drawn mainly from Pataudh area 

(Satnarwa) Clf the R~htas belt. S'<!lme of the lime produoad is pure 
I , 

enough f()r use by lVle'ssrs Kanoria Chemicals fer various chemioal 
\ 

purposes. Considerabl~ reserves of dolomitic limestone are 

available irnnembers 7 t(;:i 10 of the Kajrahat belt, which could be 

used as ballast mat~ria+ and for dimensional stone blocks. Thin 
bands r-f S,M.S. grade limestone are also available in Block I of 

this belt. 

Two ~eposits of dolomite from southern Uttar Pradesh have been 
' 

investigated 'by the Director13-te, e:r:eof hlgh grad.e material discovered 

,in the Kajraha t belt of Mirzq, pur district and the other of blast 

furna.~e grade dolomite from tp.e Lower Vi:ndhyan, Tirohan stage of 
Banda district. 

}/Jirzapu..r dolomite: The deposi'~ oocurs as a more or less persistent 

ban."!. of variabJ,.e thickness as memper 11 of the Kajrahat Formation 

and has been tra~ed as discontinU~lS outcrop~ along a strike 

length af apprlllxiinately 8 kin between south-east of Bari toward 

nerth-west up to d~opan through.Bagmanwan hill. The variation in 

thif'knea s and chemical composition, as shuwn by s1.1.r:face sampling 

an41 qriJJin.g ef 3 b.oles is given behw. 



Ohopan 

Thiekness: 10 to 
15 m. 

In'3olubles; 2 til> 
2.5% 

MgO: 19 to 20% 
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Bagmanwan ··South of Bari Village 

Thickness: 6 to 10m Thio:mess: 7 m. 

Insolubles' N • .A. lnsolubles: 1.7 to 2.5% 

~IgO : N.A. i'iigQ: 19 to 20% · 

The low insoltibl e ( 3%) and high 1\f'..gO conte rrt s make t..~e dolomite 

eminently suitable for steel melting shop, as a flux material. The 

dolomi.te in massive; fine grained having a light grey colour. Total 

reserves are estimated· at 6 million tomes, which need to be p:r.ved 

by systemati<l drilling. 

Banda Dolomite: The main exposure of Tirohan stage dolomite runs 

along a strike length of about 16 km from Gehra nala in the south­

west of Khoh-Rihutia villages in the north-east. The thickness 

l'lf the exposed dolomite is ov.er 30 m. Nineteen surfaQ'3 sample 

linen plaa:ad at an interval of 500 m .were run across the dolomite 

ban~. The following range of composition was established by 

f'hemil'al analysis. 

N.JgO. : 18.06 tQ 19.62%; CaP: 26.81% to 28.41% 

5.89% to 11.29%; 
1. 90% t0 2.83% 

Mineable reserves of re arly 10 millions of this· dolomite are esti­

mated from the belt. 1ill.jor part of the deposit appears to be 

suitable f~~;r blast furnace in ihe steel industry where the upper 

permissible Jimi t f0r silica is 7%. 

CLAY .tl.ND UTERITE 

Small dep6sits of clay form pockets over the Kajrahat shales east 

of the Kanhar river near Hardi, am lat~ri te rappings over the 

Kajrahat ~olomiteB are min€d from the east of the Obra road near 

Billi-Bari f~r mixing with limestone fur the produ"tion of l'eme nt .. 
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PYRITE WIJI.'ERALISATION 

J'd_ssemtr~ations sf pyrite (iron sulphide) aHng with tra~es of 
lead and_zinc are found within the black shales of the Bijaigarh 
~orruations, immediately north of the Ghaghar valley in Mirzapur. 

Detailed investigations are in 4and • 

SILICA S.t:;.11]) 

Regional investigation of the glass Eand deposits bf parts of 
Uttar Pradesh in Allahabad and Banda districts show that the Ka.ii:nm~ 
quartzite fOrmation exposed in the:edi stric ts can divided into 
(i) Pratapur Niember (ii) Shankergarh Meniuer and (iii) I~ianduri- · 
Hindolaandi Member, from base to top. Largest mir~s of silica-sand 
are situated in the Pratapur :Member in the Derabari, Kolahi 1 

Bhainsahi, Pardwan, Ka.nchanpur areas along the nala beds, where 
the thickness of the glass sand has been found to extend up to 
30m. ·.h. wide variation in the friability of this member has ·been 
n~ted from one area to another. Next in order of importance for 

) . 
glass sand production is the Shankergarh Member which forms the 
Shankergarh-Barga.:mn . plateau. A 2 to 3 m thick sub-member within 
this middle member is generally friable and extensive areas of the 
same are being mined. The liianduri...Hindoldaruli member oo~urs as 
small eutliers in Bhainshahi 1 D("rabari, Manduri and Hindoldandi areas 
and generally the entire exposed thickness of this member is 
friable.. The reserves are 1 however, linrl. ted and the maximum 
thickness exposed is 16 m. 

The friable silioa sands have developed within distinct members 
as a result of weathering through acidic waters and their action 
either in zones with pre-existing carbonate and sulphides, or in 
linear zones of sheari1~ •. The friable zones o thus produced 
through natural processes, are extremely eratic in terms of grade 
cr thickness. Their evaluation, therefore, requires systematic 
painstaking geological raethods. 

Uses and specificaUons: Sill ca-sands are mainly used in the 
manuf~cture of a number of varieties of glass, both a~loured arrl 
olear. Their other important use is as foundary moulding sands 
for making moulds in casting industry, bes:id es many other small 
uses. _ 
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~or glass making sands a uniform grain size.is an essential 

requirement, besides low iron and titanium o~ntents. Over size 

or fines in the sand tend t~ result in varations in the glass melt • 

.e.t least 707~ of the sand should consist lilf grains between O. 25 mm 

and 0.5 mm. in Cl.iameter, i:n other words most of the sand should 

have -20+120·mesh B.s.s. size. Iron 8xide should be less than 

0 .. 06% for clear glass and less than 1.2% :f'o.r e.:>loured gla.ss. Ti02 
should always be less than 0.1% and sili~~ 96% to 99%. 

Sand required for foundry should have (i) sufficient cJ?.o'esi veness 

when moist (ii) sufficient refractoriness to withstand heat (iii) 
I 

sufficient strength to resist pressure (iv) enough permeability and 

(v) prGper texture and composition so that the mould ~~ll produce a 

smooth surface on casting. The texture of the sand, largely 

depending on .the shape and size of individual grains and amount and 

distribution of ~lay material is .very signifie~nt. Sili~3 

per~ntage should yary between 90 to 98 and alumina :f'rom 1 to 5. 

Iv'1echanical analysis of' 55 samples of' sill ca sand oJlle eted from the 

three members from various areas has show.n that in all the 

·samples 80% to 95% material is of the size - 30 + 120, B.s.s. mesh. 

Chemi~3l analysis of' insi tu samples has shown a variation cf Si02 · 

between 94 and 91.4% while iron oxide varies from 0.04% to 1,1%. 

Represent:l.tive sampJes drawn from the staoks in the important 

quarrying areas ohowed a variation in si~i. ca from 94% to 98.7% 

and in iron oxicle from O. 01% to 0, 93% in the Shankargarh I\:embE-r 

and 0.09% to ·0.49% in Pratapur :M.eraber. A Wi ~e range of o:1emic2.l 

eomposition is obvious f~om these results. It appears that on· 

a~Munt of this rE-ason the Planrii.ng CVmmission had no ted in their 

d:rvele-pment programme for the Fifth Plan period~ that the glass 
lo' 

industry ,·la~ks a:nPdequate supply of standardised raw materials arrl 

the faetories should be supplied with graded sands from Allahabad­

Banda distriets. 

It has berm generally concluded that the sand~ oan re li.~d for 

m-1ulding purposes by preparing synthetic sand mixutres vvi th cl6rtair. 

peroente~es of Bihar bentonite and Dextrine at various m•isture 

~onten ts. I~ vi e11 .aL-good green strength, refraoto:rine.ss. and 
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permeability values obtained, the sands may be success:Eully used . 

in light to medium steel cast iron a:r:d non-:Eerrou.s--foundaries with 

sui table add'i tion of binders. 
~ . 
*-he r~ported p:roducition e:E silica sand :from 

the f'Ountry for glass industry during i:he: y oo.r 1972 was 3871 685 

tonnen, ~ut of wbi~h U.P.'s ~vntribution was 167,967 tor~es ao~ording 
to ~fficial figure:s. The above figures d0 not include the send for 

moulding pu.rposes: but probably includes I!'IOnsiderable quantities 

consumed in'industriesotl:Br than.glass .. The Planning ~omnission};las 

estimated that the Indian glass industry alune. will require 4001 000 
to:rh"l.es of silica sand by 1978-9 to a€hieve a pro1iucti.o.n_level ~:~f 

approximately 5001 000 tonnes of glass and glass~war8. The annual 

growth rate of silica-sand· -a:Jnsumption is 10%. 

Iri 1972, it was estimated 'that the addi tio:na.l capacities required 

for various glass products by 1978- Q would be as follows: 

Item Annual ~'l:Qaci t;y. 

(i) Flat glass 1 oo,ooc tonnes 
' 

(ii) Bottles 21 0; 000 tonnes 

(iii) Glass shells for el.ectric lawps 13,5?0 tonnes 
(i v) - Glass WO('l and ~ibre glass 3,700 tonnes 

(v) Optir-al and opthalmic gle.ss 680 tormes. 

In 1970, fifteen of the largest glass plani;;s in Uttar Pradesh 

Ponaumed just over 40,000 tormes of silicC, sand. Two new sh."et glass 

plants are to be established in tne Stet~ in the next 2 or 3 years 
i 

and beth will require about 1!t,OOO tonnee of sand annually. It is 

also understood that one or two new bott~e plants will be o.)mi:ng inte 
produ11tion soon. With the additional capacity planned for U.P. n:r:d 

making allowon03 for expansion of existing-units, the total demand 

:for glcss sanls by factories c:Jnsuming in excess of 1 ,ooo tormes p~r 

year vvill be at least 75,000 tonnes by 1975. 

In W'est Bengal, twelve glass factor.i.es are registered with DGTD. 

Out of these, four glass works oJnsum~ over 60,000 torilles p~r yenr. 

Assuming Em-average consumption of 2,500 tcnne~ by ec.ch.of the •ther 

~ factories, the potential market in V.-est Bengal is at least 80,000 

tf'nnes per year. It has become already clear that there is 1:', good 
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se'J}Ue of producing add.i tional quanti ti tes of sand from the 

Allahabad and Bunda districts, which will need to 'te proeessed and' 

end graded. A~cordingly the U.P. State W~n~ral Development 

Corporetit~n is planning tc set up mines end ~ processing plant in 

the ar~.:a. 

·BhUXlTE & .LITHO~~G~-CLAY-Q~1BE 

Deposits ef ba.uxi te were disi!-:>vered by the .Dirt:otarate aii 

Rajahus.n, distri c~, Bs.nda, in the year _1965 1 and detailed 

inves~igations commenced in 1967. 

The deposits o·f B'cnde. e.re spread over an t::~rea o:f about 2 .• 5 
sq. kms. in iso~ated hillooks on the upper Vindhyan plateau 

bordering Madhya Pradesh. Considerable Etrea of bauxitis£'..tion 

is als~ available in Madhya Pradesh where pro_specting has been 

undertaken ry the G.s.I. 

Within Frofiles of irregular thickness that reao~ a maximum 

of 60 m., ·the bauxite member is g0nerally 2 to 3 m thiek, but 

an unusual thickness of 28. m is cQ:1ieved in the centrsl part. 

Bauxite is occasional1y overlain by small ani than outliers o_f . 

pisoli ti~ laterite ani· is u.nderlain by aluminous b. teri te. The 

bauxite along w.Lth. the alUillinous laterite has been elassified 

in the following three gr~des : 

A Grade 

B Grade 

C Grade 

. 
• . • 
• • 

above sofo 
between 45% and 50% 
bwtween 40% and 45% 

Blo ckwise figures of reserves for the above grades is given 

in Table XIX. 
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TABLE XIX 
RESERVES OF. VARIOUS GRADES OF BAUXITE 

IN RA.JAHUAN, Bi1.NDll. DI 8rRICT 

Block Grade 1-l.VGre.ge Com:Qosi tion Reserves 

I 

II 

III 

IV 

v 

VI 

A 
B .. 

J 

A 
B 
c 

A 
B 
c 
0 

A 
B 
c 

~"'1203 Si02 
0 ,a 

50.28 to 61.6 0.5 to 7_.5 
45-21 to 49.98 0.59 to5.~ 
40.13 to 44.86 1.20to 9.6~ 

50.34 to 54.41 2.42 to 8.41< 
45o07 to 49.62 2.20 to18.33, 
40.07 to 44-88 4.38 to19·38 

(gE:nerally 9%) 

Note: Major part comprioes o:f only 
laterites, detailed work not done. 
Isolated bauxite outcn0ps 
estimated by preliminary 
exa:.nirntion. 

50,.0 1jQ 59.00 
45.03 to 49.93 

• • ~ I 

40.0! to'44.76 

50.66 to 59.8~ 
4 §i. 31 to 4 9. 28 

o. 78 t~ 4-54 
0.74 to19.95 
(generally 6%) 
1.32 to 12.60 

0.~5 tfl 2.'(2j 
3.55 to 3.yo 

Note: This block has not been proope~ted 
in detail. 

51.12 to 59.22 0.96 to 1.76) 

(i!ii lli on T~nne s) 

1.55 (Provedl 
0.75 (Proved 
1 .43 (Proved 

1.65 (estimated) 

1 .60 (estimated) 

0.15 (estimated) 

0.2 (estimE:.ted) , 

0.086 (Proved)+O.i5 
0.073(estimated) 

1.48 (estimated) 

2.5 (estimated) 

2.00 (estimated) 

1. 5 (estimated) 
1~5 (estimated.) 

'Total reserves o:f A and B grade = 8,4 million tonnes 
Total r.::serves c:f C grade = 8.2 million tonnes 

Uses o:f S:Qeci:fications: The main use o:f bauxite is in the 

production o:f alumina :for aluminium. Messrs Hindustan ~luminium , 
Corporation Limited, Renukote, District Mirza.pur arG using this 

bauxite as well for metal production. 
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Other important uses of bauxite a~e in refractories and 

abrasives. The Rajahuan bauxite appears to be suitable f-~~ 

abrasives, and only very selected p2.rts of the deposit may be 

suitable for refra~tories on account of the high titanium content 

in the A grade or~. Ti02. in the bauxite ranges fr,m ·'f% to 18%, 
h.owev-er, no economical method has ~;~o far been evolved to separe.te · 

titan1a from the red mud or the pauxite. 
f 
! 

The basal memt~r of the laterit~ profile in the Rajahuan area 

comprises of a ... Jay ' lithomarke vvhose thickness varies beteen 
\ I 

3 t~ 30 m. The clay found in ~he lithomaxge contains up to 6% 
Fe2o3 but the material may be s4itable for making sanitary pipes. 

Testing is t{'l be d.jmt in case fhe results are encouraging 1 . 

suitable areas for open cast ~ining will have to be searched9 
! 

The lithomarge also-contains iayers of yallew ochre and in the 

Geodhin hill a small underground mine is operating to produce 
yellow o~hre. This is used in the· paint- industry. Any large 

scale plans fgr mining of yell~w. oehre d<) not appear to be · 1 . . ~ ' - ' : ' - . \ . 
po ssi. ble due to limited re serve·s. 

. i. ~ ··' ' 

YaraDaR~ Bmnit:e: The'G~S.I. have discovered a bauxite deposit· 

in Chandraprabha area of district 'Varanasi where nearly 1 .5 
million tonnes of metal grade ore· is reported. ·Similar small 

deposits occur as float fi.J,.li.ng_ depressi.on.s,.in Allahabad district. 

BAdE:· JYi.i!l'I:ALS 

"·''' . . '• ' -~ 
Recent diamond drilling undertake~ -in the ..lower Cbasal) silica · 

' i J : ~ I 

sand bearing member in the Shankergarh area has~evealed the 
1,, ' • . . ' ' . I 

presence of carbonates7> 13Xides and !!,eliot sulphides of lead and 

zin~ below zones of friable sands. ~ale.na-ba.ryte mineralisation 

further has l?e~n reportedfrom calc·~~ndstohes form~ the upper 
b~<is o'1: the Ka1JI~u,r sandstone near Mam.kpur. These f~nds open 
up an entirely new grsund for baaa~e~als. 

, I '.J 

" ~UTTJlT)'ffi . S~Olmi' . 
The red, spotted or the cream - whita sandstones mi~ from Upper . . 
Vindhyan horizons have been the tradi ~ional source for bui:lding 
stones. The red sandstone .used at Ag:lra and. Delhi in f~us 
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histPi1 cal buildings was der:'.. ved frcm mines in A.gre.. It is 
also extensively mined from Lali:tpur_,_ B._~~~a, Allahabad,' 

ISJ.rzapur and Varanasi dist:dcts. 

2.11 THE BIJJ..WAR GROUP 

The group comprised of sedim~ntary and meta-sedimentary (low 

grade) rocks unoonformably underlies the Semri Group of the 

Vindhyan in l'llirzapur and· Ia.li tpur-dis.:t:cicts. It _co-nsi1rts-of 
shallow water marine sediments, parts of whom are suspected to 

have reen deposited .±n lagoonaJ.-deltaic environrue nts. The . 

group is basically ~oillprmsed of basal carbonate_rudite beds 

whieh are overlain by banded hematitie iron ores. These are 

in turn overlain by argillaceous roeks. The Bijawar 1s eontain 

intrusives of basic and some possibly ultrabasiQ rocks, whicq 

are ct:tt by young, often pegmatitic granites. The folloWing arEt._ 

.. Rnme _irgp_QKte.n..t minere.l oocurrences of the Bi jawars. ·."-, 

OJPPER-LEAD-ZIN0 I!CNEEALIS~ION 

Extensive mineralisation of e:>pper in linea::r zones of weathering 

and strata-bound lead-zinc has been investigated in the lcr~ e::r 

members of the Bijawar group_near Sonrai in Lalitpur district. 

The following table summarises the extent and grade found se fap: 

TABLE XX 

Loe~li ty \metal Extent Grade Stru.oture 

Sonrai ~ CopP"r + 400 metres 11.5-3 metres 
V~<i. de 

~opper + 1 km 1-2 Pisnari 
l metres wide 0 

West Lead- + - 1 kw. 1-3 .. z1.nc . Sonrai --m.etr"'s zones 

o.s - 1% 

0.5 - 0.8% 

0-5 - 1% 

Oxidation zones in o".:'oss 
faults and decollement 
Yd thin shea.red carbo-
nates. 

Veins in fraetured par "is 
of Bandai sG.nds tone. 
Disseminations in 

- ' Rohl.r~ o~rbonate beds 
wi th lam :nae • 

Detailed investiga tiona are in hand for following up the. 

disuvered a:nd other possible env:Lronments Within the same bel,t .. 
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bru..Nil.i'M: Uranium in the tom et the __mineral coffir.i te occurs With · 

hard bitumin within zones of de~ollement, as well as 1 the prec&iated 

p~rts of Bandai sandstone, wh&re copper-leae-zinc sulphides are 
also associe.ted. The preliminary wcrk donr: so far shows widespread 

mineralisation within th6se ~tructures along a strike length of 
over 6 kilometres~ The best zone int~rsected ao.far assays over 

O.Ofi% u3o8 in 2.5 metres, along with 0.5% CU uud -over 1% l?b-Zn. 
The association of uranium with oopper vdthin tqe basal teds of 

the Bijawar in So~ai shows pro~se for th~ ·disoovery .of illUlti­

~etal ores in Lalitpur distriet. The investigations are in hand 

by the Direetorate is .,ollaboration -v."ith U.N. tdne·ral Surveys in 

Yttar Pradesh. GOLD mineralisation has further been discovered 

in the belt, ·an~t oocurs along the faulted margin of th& Bijaw~rs 
vdth the base~cnt eomplex. Preliminary assays show gold value~ 

from 0.1 - 1-5 gram.e per tonne in zones ef 2 ra~tres anC. more. 

The diseJveries of c~mplex Cu-Pb-Zn-~u miueralis~tion in the 

Bijawar 1s of Lalitpur raise hopes for findi1~ one or two •f these 
metals in e~onouJ.cally e:zploi table quanti ti.es. J..nomalous niekel 

values were reeorc~8d from the eame belt in Mirzapur distri~t by 

th~ Geologio~l Surv~y of India. 

White raedium t~ finely erystalline marbJe ouurs ~.t Ningha, 
within a dome shape.; antiollna~ struoture .. in the basalBi je.war 

('arbol18.tes of Mirzc:.pur. It was previously :wined in a smll way 

for produeing marblE:: ehips. The tit:eposi ts 0.re estL>J'Lte;l at over 
7 million tormes upto 30 wetre depth frcw surface, ::..nd the 
following table shows their gr~dG-wist:. reserves: 

GfU...DE 

A 

Jl 

T.rt.BLE XXI 

Cilli1.~Ci.~:..L GB.n.DING OF riTNGHA i::JJulBk. DE:EDSlT 
DISI•ii.ICT l.·J:Rz.t.J'UR. 

COi.:'L.POSlTI 01;; 

C·c.iO • 48.5 % to ~1. 55% • 4· • 8 mi lli on tonne s 
1·,g0 • 0.45% to 1. 94% • 
SiO • 5·44% to a. 76% • 

laO • 48.12% to 49 .. 32~& • 2·4.~llion t•nnes 
l!;.gO s 2.32% to 3.32% 
SiO • 4-19% to 'f'·33i~ 2 • 
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Silica 'ontent is on the high side:. :a.s regar(s ~e use of tb.ts 
marble in the chemical industry, however, some ).ow silit"a bands 

(below 3% eili~a) are reported from ihe eastern part of the 

deposit. This marble,therefore,is generally suitable forthe 

aement indus'try alone for purpose~ of up-grading·t he t-ement 

raw materials. ;
1 

The marble is medium to fine grained~ predominantly white 

0oloured ~~th o~~asional light grey and ~arely pink shades • 
. Light grey bands upto 1 ~m thickness are sometimes present, 

showing flow folds. Laminations and beds of quartzite are 
. . 

I?OIDmOTl~Y present in the marble and are generally found near 

ita conta(.\t with the overlying quartzite member. Exploratory 
mining for deteoting the presenQe of unfra~tured marble, 

sui table :for making marble slabs, was ~ried out in the year 

1913 by a private e~mpany who are seeking collaboration with 

the U.P. State Cement ~orporation for setting up a marble mine. 

The marble was not found to. be free from fra'-tures upto a 

depfu of two meters. It is, however, .believed that in greater 

depth the marble ·should be free from fractures, as unbroken 

e~re aamples upto 8 feet in length were taken out during 

fl.rilling O'll'ried out by the Dire•to:rate in 1966-61. It has 

been d e<!lided that the U .p. State Cement Corporation will :first 

mine out marble upto a reasonable depths before attempts to 

test t..":le marla.le for finqing unfraGtured blooks is made again. 

J;.N.DALUSITE 

The G.S.I. have inve~tigated depasits of andalusite found over 

an extensive area near Wyndhamganj, Mirza pur di stri est. Crye tals 

of andalusi te of an average size of 1 to 2 ern length are found 

distributed inthe oountry rock of Bijawar phyllites in close 
proximity of intrusive granites and in the quartz veins and 

pegiD9.ti tes travereing the phyllites. .Andalusi te also ocourr; · 
as plao~r deposit near I\1abwa.Pia over an area of 1.·5 sq. km. 
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More samples will· therefore need to bet ested to See ~ some 
simpde. method of beneficiation e.Juld be adopted to sera~ and. 

wash out·the imp'eU'ities. :Possibly oalci:n.ed anrd.lU.site pould 

perhaps be used :for spark plug insulators'· e.nd for laboratcr y 

por~ela:i.n and thermo-•ouple protc;etion tubes·· 

WW GRADE IRON ORES 

Large deposits of banded hematite-quartzites form a middle 
member within the Bi jawars of Mirzapur and Le.Ji tpu.r di strj,ets, 

where ~~ey are found south of Obra and near Selia reepeeyively. 
The low grade ores o.)nta.in small poo1:eeto of erJrio~ed set'inia?y 

"rynta.lline hematite ·which was mined in the early yea?!'! ,t:z:wJm 
near Solda in Lali tpur, and wae supplied to the stee:l indust7y 

in Kanpur lUfl.ny years ago .. 

Prelilllinary work done t>n the low grade o:res in Nl:irzapur showed 
while most cf it e~ntain~ iron between 25-35%, SiO! variee 
between 25-40%. The higher grade poekets •:m tain ri. .. h cree 
with ove:r 62-6i~& Fe. These are, hO'l~ever, extremely S'nall to 
merit exploitati~n. 

C.h.LCIT.3 

An on curren~e of ~Palei te within th~ :Bi jawars is lo IE:l ted to 
the Nl~ of village .t'arsoi 7 district Hi.rza,t:;ur. Since the 

e~ontin'.ll.ty of the deposit in depth is not as~ertained, re~~rves 
were oalt.ulated only upto 5 feet depth and n&arly 5, 000 tonne~ 
of 129.loi te are estima;,ed. The JLil.c<.ral is u.aually of wlU. te 

eo lour with ferruginous s taini.ng, however, the quality i.rr.prove~ 

in the north-western part of the i&posit vrhere it is t:fanslusoent 

to transparent~. Table XXII gives the ohs:rical analysie rf;l.!.Ults 
o:f tren~h eample~ t-olle~ted. 
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CHJ:i.lllliC.b.L ..:O.N.b:LYSIS R.l.S~'ULT~ Ol' . C.d.Wl1'il 
J!'h<.h'il i'JlRSOI, :Ul ;;)'rli.IO~ liJl.RZAJ?lJR _ _.. .... _____ .... __________ ._ 

---""· 
g~~l~t!~~-----~ ~-}~-~- 2 ) 

···---·-.19 --· ··-·--- ~~ 

Si02 + Insol. ~ 0..66 1.63 1.54 

Before washing ~ 0.74 1.63 1.61 
n2o3 After washing 0.6013 1.064 0.839 
Cao 54.63 54.37 53.81 
MgO 0.20 0.43 0.41 
¥:lss 43.24 42.43 42.43 
Total Cao3 97.50 97.06 96.05 

----- ) ) ---

The group of meta-sediments and possible pyroclastic rocks 
that occur below the Bijawars in Lalitpur, and possibly 
also in Mirzapur a~e given this name. They are comprised 
basal quartz conglomerates, shloritic andblack shales with 
quartzites and banded magnetite quartzites. The formations 
are being searched for gold in zones of a~ternation <md 
within the conglomerates where low surface values (below 1.5 
gms per tonne) have been found. The only mineral so far of 
possible economic value are the magnetic iron ores which are 
not described. 

IRul~ OH.ud 

Banded magnetite quartzites form a chain of east-northeas·t 
trending hillocks in the Berwar-Girar area, west of the 
Dhasan river in Lali tpur. The deposits are estimeited e.t 
over 30 million tonnes with +28% Fe. Detailed evaluation is 
in hGnd for examining the possibility of concentro.tiJi& the 
ore for makmng sponge iron. 
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2 .. 13 THE B.b.SEN".tENT O.)JIIJPLEX 

The batJ0ment i..ro:1aean complex, ~omprise,d of t..he elements 

described briefly earlier has given indio::d;ions of baoe-metals, 

nittkel, molybdenum, and mios in pegmati tes. ·However, the only 

e~onomit' ~nerals in this belt are deposits of pyrpphyllite and 

a.iaspore Perami e pegmati tes and graphite which are described 1 

briefly. 

PYROPHYLLITE-DIASPORE 

Nurnerou~ deposi tl!! of VC!rying dimen:~io!}S· have be"ome known in the 
Jhansi and Hamirpur districts, assoGiated with quartz reefs arld 

the Banement Complex. The earliest ~ise~veries made by I~sra 

(1944 & 1953) in Ralar, Bijri, Dhankua area~ of district Jhansi 

and Gaurahri deposit of distri~t Hamirpur·a?e .pres.ntly held 
. . 

under mining lease by private parties. Ir.d.ning of these minerals 

started in the year 1964 for industtial utilisation, prior to 

whieh only pyrophyl~te was being used on oottage industry s•a~e 

.for maki.ng of ~ots and vases by th(;1 lo eal men. The following 

grades ·of pyrophyllite and diaspore are being proiuead by Mesers 

Eastern Min""ralll (:Private) Limited in Jhansi distriet. Diaspore 

io generally found in the .for~ of geodes and veins in the 

pyrophy lli te. 

1 • P;yroph;yllite 

Grade ,... 1 • • 

Grade 2 ; 

2. ~aeEore 

D - 1 Grade: 

D- 2 Gpacle: 

D- 3 Grade: 

D- 4 Grade: 

A12o3 
.Al 0 

2 3 

A1 20
3 

Al20 3 
A120

3 
ii.l203 

33%; Fe2o3 1% 
JO%, Fe 2o3 3% (powdered) 

65%1 Fe 2o3 1% 
~5%, Fe 2o3 3% 

60 to o5%, Fezo3 
55 to 60%, Fe2o3 

3% 
5% (only in ~owde~ 

.fo:Dm) 

The "ompany hao installed a· orushing and pulveri~ing plant in 
Jb.ansi. Besides, despatohing of lum.p siz~i pyrophylli te ani 

. ~-·17 • .2. ;j :2.-. ~'17 
_.-.-< r·•-.• 

J ... 
/. ... : _:; 

lb2540 
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dia3po~e for better grades to various.@onsumers in the refractory 

and ceramic industry in the country, the oJmpany utilises the sel"ond 
\ grade pyrophylli te powder for making pesti~ides·, ythile diaspore 

.powder of D-4 grade and having the size of +30 meoh 10% and -30 

'mesh 90% material, is dispatched ;i;o the leading high alumina 
refractory manufaeturers of the country. 

ctn. the basie of inve!ltigations ~tarried vut lc.ter by 1he U.P. 
Direetorate, the reserves of pyrophyllite and diaspore estimated 
from various deposits of JhB.nsi distriGt are given in Table XXIV.· 

The quantity of diaspore normally available varies from 7% to 10% 
of. the pyrophylli te, with. exception of Bi.jri de:posi t where the . -
pereentage of diaspore is almost zero. The deposits of Hamirpur 

distri st located in Gaura.hri, Pahari-Garhi, Tori and Turra 1'iiolian 

have not been investigate~ so far. 

T.l...BLE x:av 
TE:t-;"'TATIVE RESERVES OF PYROPh'"YLLITE ~.ND DIJ..SPOBE 

. IN JRhNSI DISTRICT 

Name of Deposit Leased to/va~ant Estimated Reserves Cronnes} 
Pyrophylli te Diaspore 

1. Palar-@3Xha:ri Eastern Minerals ~1 ;600 !,400 

2. Bijri Eastern Minerals 48,000 2,000 

3· Dhankua Ishwar Industries ,,ooo s,ooo 
4. Mailar Eastern ltinerals ,0,600 3,600 

5. Bawal-Tanda 11 (Partially) 13,600 1 ,300 

6. North Dhankua Vat-ant 10,800 1,200 

r. Tori-BaJ? Vaa'lnt 90,000 1 o,oJo 
s. Patha Vacant ,. ,ooo 1 ,ooo 
9. Larwari Sri Lal Chand Chaddha Very small X 

10.Harpura Va(?ant N.A. N .i •• 

Resul~s of Testing: The deposit Tori-Bar found and inve~tigated 
by the Direttorate in detail has shown the presence o£ following 

grades of the two minerclls: 
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Qu.a li t;y Reserves 

Pyropl;l.ylli te lll203 . 28.11% to 35-4% • 90, COO tonne a 

]\i203 . 3. 2'/o . to 10.0% • 

Diaspore .ii.l20 :5 . §0.40% to 56. YJ~ • 1 o, 000 tonnes 

Fe 0 • 1·Y% to 6.80/'o 
2 3 • 

In this area diaspor& is not fo~1d in the form of.geodes or veins 

but is present in thiok lenticular bodies in which diaspo:tte and 

pyropnyllite oo~ur having an intimate intergrowt~, or as dis­

seminations of diaspore in pyrophyllite. This has resulted in 

tile lowering of tho quality of diaspore. .A. sa.JLple of this low 

grade diaspore was tested at the Warren Spring Ie.boratories, 

England for finding a method e f upgrading the ore:,. The san;.pla 

90ntai,ned 56.7% .Al2o3 
and approximately 50% diaspore. 

Heavy u·quid analysi~ showed that the 3·2 sp. gr. sink produttt 

had an acsay ·of 'f9.j%. i~l2o3 and the ;5.0 ~p. gr. sink produot· an 

assay of Y5.6%. 93.9% of the diaspoxe was pre~ent as 3.0 sp. gr. 

eink pr~du~t (85.1% allowing for slime loss) and. this vdll 
repre~ent the maximum poter~ial recovery of the diasPore at the 

85% paesing 100 mes~ grind. In folation studies the preliminary 
ben~b. peal tests ~omprising of eight tests sho,ve'd that some o:f the 

pyrophylli te was Nadily floatable using amine or frother -
eollector systems <= .. t acid PH. Best grade of cUuspore vi'as 1 however, 

restricted to a Y5% sink ~ont~nt even when a coarser deslime wss 
usnd. lld.9roscopic examination of the diaspor.:;: prodlJ.ct .showed it 

to G')ntain ~oe.rse pyrophylli te which was proving dif'ficul t to float. 

The main series of floatation test work inclUded eleven tests in 

which·it was de~ide~ to £loat out the fine pyrophyllite and then 

.tl0at the· diaspore subsequent::.y using sodium oleate colle otor. 

Generally the results of this·e~ries wer8 very satisfa~tory and in 
. te:rma .o.f _ _heavy liquid ane.lysis the final diaspor~ c.-onoentra'te 

~onsistently had a 3.0 sp. gr. sink tantent of 05% and frequently 

~~%. Re&')very of the 3.0 sp.gr. sink caterial to the di~~pore 

p:r·oducta varied from 61 to 84%, the beat result being aob.ievE~d in 
a test where an 83.4% reoovery was ob:t~nOO. to a combined diaspore 
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ccn~entrate (including cleaner tailing) «ontaining 92% sink 
material. The al2o3 content of this product ~~s 67.0%. This is 
low~r than envisaged from the heavy liquid ~nalysis but is still. · 
at an aG~3ptabl6 level. Weight reoovery to" this ~oncentrate was 

52.5% on deslimed feed or 39.9% on head ore. 

Floatation could be achieved in soft or hard water and the best 
~ondi tions for pyrophylli te· floatation we:r& using stage addi tiona 
of Dow 250 (total • 033 kg/tonne) as colJe etor frother at pH 3. 
The. standard oleate addition for diaspore floatation was 0.55 kg/ 

· tonne and pH was · mai ntai ne i in the range 6-:6 • 5. 

It. was reG0mmended that ba~ test work should be done on ~arger 
·representative semples t0 be followed by·~~ntinuous pilot plant 
testing to provide data for proe3ss ~0sting.-

A ple:.n for se-tting up a high alumina refractory plant in the Jhansi 
distriet is under e~nsideration. An annual capacity of producing 
4,000 tonnes of high alumina bricks_from.diaspore is being 
proposed for th,e first about four-five. years.after which the 
diaspore reserves are likely to be ·exhausted and bricks would be 
manufactured from pyrophyllit.e-o ·· 

CERJ.llviiC PEGiY.i.i.TITES 

Felspar predominant pegmatites have been found by the U.P. 
Dire ctor£~te ner:.>.r Bi joli ~ailway sta·tion, district Jhansi over an 
areas of abon~ one ~quare kilometer' in the Basement Complex. 
The felspar generally ~ontains intergrown qu~~tz, however, pure 
felspar is o0mmonly preaent. A potential reserve of about 
200,000 tonnes .bf felspar of mixed gre:de is estimated out of which 
nearly half the quantity could be of the grade acceptable for 
eerami c industry. 

Surface samples distributed owr one outcrop area of 20,000 
sq. m were analysed for their alkali content. The r~sult.s 

are given in table. XXV. Prelimin~ry tests o~rri&d out by 
the Government Potteries G~ntre, Lalitpur have shown promisi~~ 
results, for use of the felsp~r in oaramics. 



Sample 

1. 
2. 
3· 
4. 
5. 
6. 
y. 
8. 
9. 

1 o. 
11. 
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T.J:J3LE xrv 
li.li!ALYSIS RESULTS OF FELSPJ.R &ilifPLES FROM 

BIJOLI 1 JHANSI DISTRim (BY Fiu.lV!E HIOTOMETER) 

Neil>. % Na2o % KzO % Total b.lkalies · 

4.99 19.96 15.95 
3.19 7-48 10.67 
3-07 1·2.37 15.44 
3·34 11 .• 37' 14.71 
4.21 .8.l7 12.38 

. 2.81 11.32 14.13 
3·36 10.81 14.17 
3·70 i 1. 05 14! 75 
1.J9 12.46 13.85 
1.40 '2.51 13.91 
2.73 10.39 13.12. 

Uses: The aQ~eptable grade of felspar sh~~d have total alkalies 

above 1 2% out of whi oh ~0 should be above 1 0%. At the present , 

the requirement of .all the pottery industry in the State is met 
by material brought from Rajasthan. The total annual requirement 

i~ of about 20,000 tonne:!! anl Cl3.n be met by the Bi joli deposits, 
in (;.'!ase they are found of at'("eptable grade after testing, for 

several years. 

G&~..IHITE 

b. lenticular body. of graphite occursJpossibly ·as a xenolith in 

the Baoement Complex of Eundelkb.e.nd neE.i.r Patha:na.uri village in Birm· .. 

riv~r s·e~tion 7 Hamirpur distriot. Graphi tisation is parallel to 

the E.W. foliation of the gneiss - SQhists e::>untry rock, and has 

been observec over a width of three meters• Strike extension is 

not seen on aa>a':lunt of alluvial e::>v~r on both the bankE of Birma. 

A preliminary geophysio3.l survey by E.1'l. 1 Magnetometer and s .:P. met?:' 

has been ~onduoted to test the strike extension of graphite. The · ~: 
reaults of thie survey are awaited. 

' Fine inolusions of sili~eous etountry rook are present in the graphi ~ ~· 

zone, however, it may be expected that the :Poek wii.l yield about. 5Q -~\ 
graphite. :Proc:>esBing of the ore will be nePessary before it ~an be 
used for industrj_al purposes. Detai~ed wopk is in hand. 
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:;. .ii.ill~·.::;ru.L lli~S.i:JD INDUSfH.L!i$ 
Pl;i;S-:ii';·T AJ:ill :ii'UTDlW l?08i5IBI1ITI.JS 

Geological ex;lorction in U·~tar PraC1es~1 b1=.:.s led to the 

developi::.ent Jf ce~-lent, refractory and glas$ industry • 

.tlluminiu~.l industry, which was earlier established in 1/.iirzapur 

district on the basis of availability o:r: chea1:· power, can now 

be expan::tecl on naw be.uxHe deposits locate·::. within the .State,. 

In a·.':.di tio:1., seve~al s<.1all units are in ln~ocb.lction fo;:>r ceramics, 

and rnoTo recently nini-steel plants ba-re de11.:;loped. in various 

parts o:e tha 3'bate. On a: soaller scala, l:'LJS a.nd ctenicals 

fron li;;Jestone are proC.uced fro'fi: ~1.reas havi:n.:; vast reGources 

vf liut!Stone. .f\:lantton ill8.JT be r.le.de here also of the several 

brick kilns which are in operation thro~~·:~h~ut the State and 

which b.tilise 0ur minor mineral - bric?.: earth, While all the 

exist in:; mineral based inductrial units can be expanded in 

the near future,. there are possibilities for setting ur others 

and which are now to be :peraued thrm.::,.~~h the newly establis:bed 

U .l?. State I.Ti:pe:ral Develorr.1r:mt Corporation.. The ref ::-r e, i~1 

ad::lition to the ~Jfforts t:b:r.ough the liri-vate sect::>r·, tl.te 

Centrstl. ancl State Corpor<.:;.tiGns are now to play e. Yi tel role 

in the devel0I)!.lent of nineral based industries in Uttar l?raclesb. 

The: followi~_;s 

those r:1incral 

in t~ie CO!.Jing 

of the present 

.is a brief 

based units 

f'uture, and 

cent1U''J. 

accoun·t of 
wbicl1 are 
ho1.,ef ulJ.y 

the existin,;;, as well as, 

likely to be considered 

would dev~lop by the turn. 

The allUJjiniuw i:c.cl. ustr; at Renu.kcot, Mirzt:"l.pur is perha~:s the 

la.r1;e st si¥;;le unit · bast:d on oinc;ra.ls. The B'), J:)O ton..l'J.es 

j?Gr annurJ si;Jel ter installed by M/S E:inclu.stan i.lUDiniuw 

Corporation, as lioenseJ. earlier, is :prop:)s~d to expand to a 

total ca:;;aci ty of 1. 2) lae tonri.e s l:er ~.nnuw of aluwinitFJ metal. 

While tbr; pre sent capa.ci ty 0f the :;_;la.nt is bs.sed ·m bauxite 
!lines ~;wne:i by the Conpal" ... Y elfJWhere in tho com1:1iry 1 the 
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expansion project was considered to be feasible on the basis 

of new reserves discovered in the Allahabad, Banda and Varanasi 

districts ~escribed earlier. 

The industry is presently_ faced wi tb acute power shortage which 
would hopefully be· overco~e and \Jhich would enable it to expand 
to :produ\!'·e approximately 2.40 .lac tonnes of alu.r:;Jina and about . .. 

1,.2J lae tonnes of :metal,o In addition, technQl03j7 needs to be 

developed for utilisin..:;:; low grade bauxite ores, as well as, for 

recovering important by-:ihroduets such as iron, ti tani11J:1 1 vanadium 

and others which are today wasted in the red nud ·produced during 

the processinG of various tY1)es of abuxite. 

3. 2 B..:.S:H~ .t.:ND O'.f:fl.JJ ... t Ui.i.:..'r.l!.LS 

Under this paragraph nention is m~rely to be made on depos~ts 
of leall-~inc-copper-uranium and gold which have since become 

known in the State, p~rtieularly in our districts Lalitpur and 
Pithoragarh.:' T_he develop1:.ent ·of concentratinG plants or smelter 

for producing tbe above mentioned netals would depend upon the 
size of the ore bodies eventually proved /in terms of :their grade 

and tonnage. While detailed work is alr~ady in hand through th_e 
! . 

State Directorate and Geolo~~cal Survey Qf India, this needs to 
J 

be steped up with a view to g,uickly outlining the deposits and 

then })lanning processing p1ants based on those the.t may be found 

feasible,. 

3 • 3 CBJ.I'I.i,i;NT 

The cement industry in Uttar Pradesh is entirely in the hands 

of the public sector.. The newly fanned U.r~ State Ceruent 

Corporation is operating two eement plants of 14)J and 12JO 
. . I 

tonnes per day capacity at Churk and Dal~a in Mirzapur d.istricts. 
The· two plants draw their requirements ot limestone froo 

reserves available in the Rohtas ani Kaj~at linestone belts. 
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As a result of investigations completed so far, the U.P. state 
Cenent Corporation ~e now eomnitted to large scale expansion. 
Two new kilns of 1200 tonnes per day capa~ity for making 
protland cement; as well as, an integrated plant for manufa" ~.::tr-. 
in-.3 blast furna~e slag-cer.1ent at Chunar are under way. The 
expanded units are goi~; to draw their r.equir~hlent~ of 
additional limestone from the Kajrahat liwestone b~t which 
was earlier proved to ~ontain sui ta..tls ~~~ti ties e.:M grades 
of-limestone. 

" ,· . '. 
The 6ement industry neocls- to be developt.!il t!A Uttar Pradesh in a 
big way, specially since most of our requirements along· with 
those of northern parts of our country have depended upon 
production fro~ this part. With the increasing difficulties of 
traffi~ movement through railways, it is imperative. that these 
be overcome so that cement_ would be developed on a larger scale 
here for our. needs, as well as, those of our neighbO'lring States~ 
With this objective, detailed investigations done al~ady show 
the possibility of tapping an additional 13J million ~onnes 
of limestone from the Rohtas belt in Mirzapur district wbioh 

' e>-ould sustain a eeoent production of over 15 lac tonnes 'per 
annum, as well as, for developing atleast two lac tonne units 
around Dehradun based on deposits of Manc1hali liuestone n·ear 
Kalsi, and those of high silica limestone near Rishikesh. 

For the development of our backward Himalayas, oeuent is likely 
to provide necessary incentive and infr~1-structure ~ In vi·ew of 
the shortage of space apd the ~oat of transport of coal in 
large quantities to these difficult areas, it is not possible 

. d . Lconventiona.l f ibl l t k. ln to cons~ er eo onom~ca.LLy eas e a.rge ro ?,ry ~. s -: 
in our Himalayas. Accordingly, the· possibility of setting up 
2'.)0 tonnes per day vertical shaft kilns for :rortla.nd ce;:~ent in 
parts of AlDora, Pithoraearh, Garhwal_and oth~r hill di~triots 
is being investigated. Researeh towards _a.ttaini:n.:~· this goal. 
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in a oust and it is hoped that financial aid would be 
available for meeting this objective. 

·, 
:3.4 G:w..·~s ~i.ID Cb:R.t.hllC S 

Uttar Pr~' esh is perhaps the founder of the glass industry 
in our co try. Traditionally this industry developed on the 
b~s of la ge, high quality silica-sand deposits, found iri 
parts of Allahabad and Bam1a distri~ts, south of ~he river · 

\ 

Yamuna. Th~· deposits which are \111orked ·4lainl1 i.n the private 
se~tor feed tpe_m~jor requir~nents of the industry located in 
different parts in our country. 
. . I 

i 
The description· o· 
contains also dat 

· that have· been de 

silica~sand deposits, given earlier, 
on the types of glass oanufacturing units 
loped in the State and 9utside, along with 

projections for .pr sent and future de4!ands for silica-sands. 
In view of the eent' al location of our deposits in .ter1.:1s ·of 
the movement of ~and and the finished products to several 

I . • 

parts of the country, there is scope for enla_;rging the existing 
glass industry within Uttar Pradesh. New ar~·as found are now 
·being proved and the urgent need is for developin6 lar~e 
plants that could proc~ss these sands fo~ reooving im~urities 
and for supplying consi~tant grades for the increasing needs 
of the industry. su~h a project is being planned by our 
Mineral Development CorJoration. Hopefully, with the ·setting 
up of mines and process~1r; units, p~ants for the manufacture 
of several glass wares and allieU, p,rod_ucts, including those 

I . 

for television tubes and ~cre~ns w~uld also be set up near 

Shankergarh in Allahabad d\ Banda districts •. 

The·cerami~ industry so fa~ in the State is on a SQa~ scale 
. I 
developed in areas around Khurja and other centres. This 
industry bas been seeking its requirements of f~lsp~r, quartz 
and clay from neighbouring States. With a view t:) develorin.-; 
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this industry further it is necessary ~o investigate the 
State's own resources of clay, felspar and quartz and for 

./ 

The town of 'Ferozabad is fauous to/ the glass industry that . 
is developed there. The industr]'/ is traditional and dope~ds 

I 

on the several thousand highly ~killed workers for the 
oanufacture of various types ol glass-wares~ ;It is necessary 
to giva e~l assistance t~ suyb traditional industry .. Detailed 
studies are necessary ~o ~eroine their present difficulties 
and then to -ameliorate t¥' saJ;.le. It is poastble thr..t steps 

. / . 

like those for settin?,.1fp a low temprature carbonisation plant 
be considered here ~ich could help the industry with its 
urgent requirem/j(s' for auita.bl.e· fuel. . · . ._ 

/ 
/ 

3. 5 F .l!iRTI1J Z&IRS 
. / .. 

In req~dyears, geologica.l.-investigations have proved the 
PJ~£e~ce of extens~ve deposits of rock phosphate around DehradUn. 

_The deposits fo~d are of lo~.B~~de ~P~_therefore, unsuitable 
for di~ect use in the m~acture of phosphatic· f~~tlizers. · 
H~wever, ~ound -roo~osphate from_ Dehradun.. i.s sui tablo for 
for the treatoen,;i of acidic soils, as well c.s, f,:;r naking· mixed 

/ 

__ fertilizers w_yth ri. trogen and potash. 
I 

M/S Pyrites;· Phosphc.tes & Chaoicals Ltd. are proposing to set 
-up a ba~iciation plant for upgrading the low grade rock 
phosphate at Dahraclun. With the do,veloptJlerit of this plant· it· · 
should be possible to consider sett~ up ,units j.-or ·the .... 

Llanufacture_ ~f- :hosphatic ferFers -~s~Jiiell< .. 
- I : . , 

B~N'.l'.ll.Lxi:iOS'l?HOROUS: The' ow grade rock ?hosphate de~·Jsits 
are sui table for the oan .. cture of· ele~,ntal phosphorus .• This, 

when producred, ~a.n be t basic oatez:_j.a! for several maj.Jr 

industrie. s. Such i.~ industry. ~· s . 0:. esSC;.4'ily p.)~C~ .intensive 
and would the ref ore, need to )l J. t the ava.il.abJ.lJ. ty of . 

. , . ' 

add.i tio)lal a)ld cheap power __ iJ:l..-' he northorn _pArts of our Stn tG • 
' . /' ' 

,· 
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Lime il'l.dustry, rJanu.fal"turing Llainly building and chenical iirue 
is lo~ated in parts of our Mirzapur and Dehredun districts. 
Soa~r kilns utilising kankar or marl are further distributed 

/ . 
in other central parts of tho State. With the scarcity of 
6ement and the need for mEking available suitable building 

.naterials such. as lime or li.Lle pozzola~a to the .towns and . 
villages within Uttar·Pradesh, there is considerable scope~r 
expanding this industry through sophisticated modern kilns. 
i~t the ss.::Je ti'Ule better qualities of line are needed for our 
sugar and other chemical industries, and there is scope for 
manufaeturing other·types of lice, such as hydrated lime. 

The .Central Bui ldj ng .Re.search.Institute 1 Roorkee is in the. 
process of develop~ng methodology for producing line pozzoiana, 
as well as, other liue mixtures and plasters which would be 
suitable.for building purposes. 

High grade lioestone is also the bB.sic raw material for the 
production of certain urgently needed ·cheoicals, such as 
precipitated and activated chalk and'calciUQ o~rbide. The 
Dehradun deposits, which are perhaps some of the purest found 
in the country, are eminently suitabl~ for feeding the require-

. / 

nents of such chew.ica.i industry. So far three units for 
preeipitated _paloi~ carbonate have been set Up in tha Dehradun 
region wd more are planned in the future. C.;.LCI'llliJJ Ci.RBIDB 
units can not perhap_s presently be considered since the~r require 
large quantities of ebeap power •. With the necessity of 

/ 
produoing_.calciurJ carbide Jllrl:ti.for our. _needs ·of acetylene gas 
and subsequently E~...lso for plastics, large units producirl.g 
e!alciun carbide will have to be considerec1 in the country ru1d 

partiQularly in regions like Dehradun where.tho raw nateriQl 
is readily available. 

' • I 
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3.7 IRON ~~D ST~~L 

With the need for increasing steel production ana cletributing 
new me.nufaoturill(3 units aJ..l over the country•. mini.IBteel plants 
have COlJe Ul) in our State. in Jhansi, Kanpu.r and c~tain north- . 
western districts. .t~t present, Uttar ?ra.d.esh lias u1 installed 
~apa~ity of over 2J~,O~J·tonnes of steel per annum These 

plants are entirely based on scrap iron,_ which hA.£: so far been . · 
readily available. 

In view·of the possible future difficulty in_gett~ adequate 
quantity of scrap iron for these plants, the Gove~ent of 
India is ser~ously con_sidering to set up large. plats for 
SJ?Onge iron; which coUld replae!e s0rap iron in mil:J-plants in 
v:::.rious parts of· the country-. ·Since the raw mate:te.ls for 

sponge i~')n, iron_ ores and qaa.+, would need to b~J;rens:ported 
froo the existing high grade ore mines ~n Bihar .Orissa, it 

. . . 
. is advisable to consider low grade iron-ore d~pos.,ts w.Qich p.re 
scattered all over the country, as. in our .Mimal;ltr-.a)ld _,..teii tpur 
gistriets. The p!r:-ocessing o.f _.J.ow grade nagn~t~; o.re.{'i~f well 

·known to the western world. Technology nee_dJ ~o .... ~/aeyelO]!ed 
for utilisi~ __ s_u_~_h_.ores having low iron conio}ts ;!n ovr country 
as well~-: Detailed test work has been und~~o,-n' at the National. 

. ;' '/ .· 
Me~allurgical Labora.tury, Janshedpur, ana ~e~nding ~on the . 
technical and econ~mic fea.sibilityvit. s~~- be p.os~ible to 
consid.e.r mines and concentrating plRilt_,a' based o)1 low grade iron 

. , . r 

---eres, which could in turn fE?,~ the ,r9quirEHltnJs of s:vonge iron 
units. . / / · · 

J,B PJl:fROl:iOUhl .I.ND l!l;.:W~L G/ / / 
,/ ~ / 

The investigations_ . ..d.Gne ·bJ-.thE:.J Oil & No.}utal Gas Con::nission 

in Dohradu11 and other p~ · s . of the Sta~e h3ve not b~~n 
su9cessful so far. Ho ever, wvrk donl.tecently suge,\.:lsts the 

pdssibility of new 9- scoveri.es in 9~ nore intensive 

/ / /" 



;i 11vFl.etigations are undertaken in t~e r'i~ibhi t Tan~'~· .,.. 
. t:o~>. )U . 

region, as well as, in other _areaa whero hidden structu.res 

are likely to be located. This aotiv~~v naturally re~uires 

to be given_ priority in the e ountry' s inte:t-.,.ed; involving large 
inputs of funds. 

3.9 'RBF.RuCTOB.11lS 

The. setting up of 'the 10-::> tonnes per day ~ead burnt oagnesite 

project in.Alnora district through M/S ~~or~ Magnesite Liuited . . 
is the first ruajor step thr..t the ~tete has taken for the 

/· 
. developucnt. of the refraetory ind11stry. Tl;ie plr>.nt is based 
. I . . 

on reserves of me.gnesite located in the yewei.l.dhar-J'hiro_li 

area near Bageshwa.r. / 

~part from certain southern States in the oountry, Uttar Pradesh 

has deposits of raagnesi te which V(ill have to b.e developed ?n 

a ouch larger setale ~or meeting·<Jhe inoreasi~ re~uire1:1ents of 

basic refractories for the iron ~nd steel induetry. The 

present capacity of 30, OOJ tonne$ is likely to .. be doubled in 

the near f~ture through the priv&te sector'thrQugh a new plant 

in Pi~horagarh'district. Moderate reserves of magnesite are 

known and und~r investigation ~n. various parts of .t..loora,_ · 

-Cha.rJoli and :Pithoragarh· distr:Wts, _and hopefully U~P. eou1d 

provide the answer to our collntryrs needs of the.future • 
. r 

For t_be_ further development of basic refraotories, our State 

lacks deposits of chromi te ore. With the j_nc:reasing deLJand of 

basic bricks in ::>Ur mini-steel plants·, i,~ is necess?J.ry to 

consider eetting up units on the basis o:! itlport of ohroue ore 

from Orissa. Straight 1:1agnesi te bric15s; however, do have a 

gooli / raarket and units for _this await J.e.rger production of 

dead burnt nf:'.gnesi te. 

In addition.. to Juagri.esite, Uttar<Pradesh has lerge reserves of 

other refractory o~erals, :rlD.Oely, .eJ.ay ,. andalusi te, cli~-ayore 
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e.rl', pyro:phyll.i te. Our bauxite is :perhaps not sui ta.b~e for 
hi~ alumina refrc~tories. In addition, thG State has vast 
res~rves of high grade dolonite which could be uti1ised f~r 
nam~~cturing dead burnt dolonite, as well ~~,_f-or mining 
and t~sporting dolomite as a flux for t.he steel industry. 

on· the --~sis of rese:Z:.V.es of 0ley,. diEl.spoto a.nd pyro:phylli te 
availnb~ ·in· Mirzapur and BundelkhP..nd, :plans are under way 
~or set1silg up units for the na.nufact'\l.r~' of. different grades 
of alum~a-ailicate refroctortes, the d~mend for which is 
likely jto rise manifold in th~ .~ear fJJ.tu;re. · A probleLl the.~·· 
need~ ~z:vestigation through reseztn:b is the.t for processing· 

I , 
of oyJ low grade ores which occur in abundance a.nd which a:re 
todr.;r maiilly wasted. Tests are in ;hand, for instance, to. . · 
de~rmine ~ intimate miXtures of diasporo-pyrophyllite _ores 
_ddt be. treated for the recovery of diaspore, i:nd then used for 

j • • • • 

IJa~ ;ng refractory bricks having high alum~na contents. 
" ' . . 

1£ addition to the above deposits, graphi ta· Ll~ be discussed· 
/ . 
unoor this_ para •. Promising deposits have recon7ly been 
located in parts· of Hnoirpur ond lower gr!::.d& ores· are known 
I • • 

~rom v~rious parte of our Himalaya. Manufaeture ·o~ graphite 
Crll.Cibles ·and ele~trodes t-an· be considered, therefore, in the 
p.ear future provided econonicall.y viable .nining ventures co'Ul.d 
}>e. developed on deposi-:ts that are now under investign.tion. 

~ 1·" m.t.·rn_ '.:l' SBD 1JNITS ..J• v ~ ..... 

Ut\ar ~radesh is producing sowe of the finest A.ua.lity talc 
froi:J .Aloora district• Though do:poai.ts .of.j:;hie ninornl [:'.re 
extremely scattered and irregul<'..I' in nr,ture' there are ~arge 
occurrences that require eareful investigc.tion and clsvelo:pnont~ 
Talc is presentiy exported for the onnufaotu.re of C:)suetics, 
including talcULl powder, a.nC!. can also be u.sed f:Jr u..:.nuf<.'.,.,turing 

insulators needed in~c electronic industry. 
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. 3..11- BUILDING STON.&S 

. J~~ State hcs been itl:portant for bui~ding stones thr1t were 
U.sod in ~ncient historical~y iLlportant constri..1Ctiona. Blocks 
and large s~abs if white to creaQ. speckled Qr spotted and red 

I . . 

sandsjo~e is ati~ t:~incd from deposits of the Vindhyan 
f ort:~a'tio~s in Varanasi, Mi-rze.pu:r_,. 1..11 ababad ,. Banda, La~i tpur 
anq·Agra districts. 

I .~· . . . I ' I . . . . 
. . I . 

. vii iii/ tho increase in the price of· coa~ needed for !:laking 
. I • 

.' · l>r~oks, a.nd thi3 gr?wing denand for sandstone in houses and 
/ ~a~ge builU.ings, the deve~oplilent of sandstone. cines ·a~ong 

modern: ~ines neeCI, ta be considered. The narkets also appear to 
,, . 

be prom~sing for slate and granite which occur in ~luora and 
sout.h,ern, U .P. The oarb~e de110~i ts of Ningba, Mirzapur and of 
Dehre~Ufl- are sui table for naking chips Jor f~orings, however, 
furtb~~:· experimentation is necessary for producing tiles 

I . . 

and oo~Lacs, as wall as, for ~ining Jarge slabs and b~ooks 
fr?m N~gha.. · / . 

. '\ . 
)I. / . . 

Tbe bUildtng stone cines are ~~our in~ensive. Given an 
econoohd incentive, ."the ex~s;<ns· :pin_~~ corud be !;lodernised f-:Jr 
bettef ~e1overy ~ess wa~te; and more acceptabl~ products 
prepared. e.:fter process.iu~r through cutting and polishinG machines .. , 

. I t ;· : . . . : 

The t~!!i tion~ art~f caking carnaraentE".l. blocks with chise~ed 
· de sign,s 'eqrud a~~o/ perhaps be .;>nc.o.uraged •.. 

I ./ .I 

/ / 



The :paper is compUed e.t the instance o~ the Ga.ndhian Institute 
of St~dies, who are conducting the Second u:ta~ Pradesh Study. 
The author was ealled upon for briefly· coopilill€$ data on th~ 
State's mintJrc.l resources, and the· .·foreGOing paragraphs show· 

that t~e ~t iupression of the State beins extreoely poor in· 
uinerals needs now to be· revised. The paragraphs have also . . 
shown that with the deployoent of finenca am· equip>Jent, 

severa1 new I!linerals have been found wit~ill the last two decades, 
. . ' 

and whieh promise the developuent of min~r~ bnsed industries 
·'in U.P. While ·we are endowed with several types of industrial 

minerals which.pose a chall~nge for investigation, as well as, 
. "- . . . 

;for ·their use after deta:ilecl ~earcih, the author would like 
. ' 

-to eX]?ress the feeling that given th.~. ;required resources, oany 
new metallic I:linerals wou~d also be. f-oUnd;:. and tho so under 
discovery stage at present would be dev~loped>f.or the nGede of·, 

our country. 
• 

While an effort :I.e .in hc.nd and which needs to be intensifie..d .. 

for ge?logicai exploration, it is .o.xtrenely necessary to de"VelQJ;I 
facilities for research, which needs to be oriented towards· tho 

utilisation of v~rious grades and types .Jf ores and industrial 
.oine.rals. The gestation period for the dev.elol)ment of nines ana, 
mineral processi~ pl~ts is already an extre~ely long one • 

. This is further increased due to la,ck of resce.rch facilities nE>ccl, 

.for exhaustive tests on .industrial oinera,J.s and rocks, ::>r 
natural products which are not 'tailor 'b~e for indlj.strial. 

utilisation. Deposits that qay bo·found, quite often renain 

unutillsed over long periods fur want of the req_uisi te 

researe~ loading to solutions for their us~. The author plc~ds 
for the developQent of this fa~ility urgently. 

It bas .also been brought out in the earlier paragral?hS thr:.t 

explor?.tion has been done somewhat in isolation, end that .; 
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there is an urgent need for integruted intansive surveys. T~ 
start with, our noed is for properly oo~piling all known dat~ 

• 
on the varied aspects of geology and LlinrJr~l occurrences, as 
well as, of pubiished geological mapa with cri ti.o3.l infomationt 
all of Which ne~ds to be put togetbGr for concluding on 
potential Llincrl1.;l. belts. The belts so salocted can systetlA.ti­
cally be taken up for investigation. 

While efforts are already in h~nd to·integrate infornation, 
the ,next ~~tural step w?uld be to undertnke large areas for 
surveys using the well established and sophisticated ncthods 

.()f ,xplorat~on. This req'tlires coord~nr.tion not only at the 
nat~onal lovel, b'!.lt also with fo.reign Universities or 
Inst~tutions Where new methodology is being developed et a v.ery 

·i •. . 

fast r~te. Recently the usa of satelli.te>has resulted in the , . . 

prortuction of photograJ?hs and other data. which is of iotwnse 
I . 

v~Ue in minernl_exp~oration. The need is for eollaborating 
wiyh agancies f~>r obtaining and utllising this .vital data. 

I . . . I . . . . . . 
A(definita policy for Diners~ exploration and p~rtic~larly 

_jovelopment needs are to be clearly evolved. So f~~J!' the 
/exploring agencies h8ve bt.ien guided by l,)apers !JUblished by .the 

P~annint.;S CoLllilission, which hr.ve indicated _1ou1edie.te priority 
ptogranoes, In the field of mineral exploration, while the 

I 

country' a requiroaents of 'pe.rticular minere.ls certainly needs 
to be given the ~ue priorit~, investigations on an integrated 
scale must bd undertaken now so thnt, at the turn of the 
century, the State can be ready to deploy its resot:.rces on 
particular ~inerals or wetals th3t t1ay be indicated through 
such surveys. In fact, exploration with back up ~see.r~h 

facilities need to be given priority in the overall c?ntext 
of econoLlic dovolopnent. 

While the n6ed for research on industrial_oiner~s, f~r the 
developwent of niner~l based industey, as well as,_ f·:)r 
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fully utilising wastes through the developoont of nethodolog~ 
for recovering by-products has been indicatec., there is a 
siLlilar need for syste>:latic scientific investigations on ~ur 
Llin~r oin~rals. ~s an exan~l~, the vast occurrences of ballast 
.and sand needed by th~ industry are. nined fr~-::1 various parl.s 
of t~e Stato and are of various grad~s end utili~y. There is 
a need to Uf'..ke detailed. inventories·. uf all .SUCh Dinor nine_ra1. 
der;osi ts, so ths. t their use c.ou.ld__...b.a. seiantUically eontrollecl. 

. . 
Whil~ ground water is not within tho scope'ot this paper, 
the coD6on ba1ief tha.t the· State has abunt!i".:ot supplies should 

~ot stand in way for systeuatio invest~ge.t1v~_of this ~ost 
needed resouree over the years to cone. Unsientific 

exploitation_ of ground water leads to aeverai proble~s, nnd 

it .is necessary to consider detai1ed inv&s"'}~ationa so thc.t 
ita future use could be proper-ly controlled over the yoe.rs. in 
the future. 

-MinGr~ develo:pnent, specially since it relates to backward 

and interior areas of o~ State, cannot be sto~ped up throUgh 
an intensification· of eiploration·alone. Inf~a-struct~~, i~. 

the shape of transport and cotinunications, power, water, 
developuent of li~fl.d and ~ven financial subsidies are often 
neeessary before v;table project's on !"Jinerals can t:~volve. 
Intensive ex:plorati.~n progTa!:.l1.lcs are also har...dicapped for want 

l 

·of such requirE:i.Jentr', specially of roBd net-vork~ in p2.rts of 
our Hiualayas. Whi~e- it woukl not be possible to discuss t40 
infra-structure reqy·.iretlents ~f e:::1.ch :;,Jroject o:t" u:l.n8ral bearing 
region, Aertain gen,~ral recoouendations are u~.de h~::.,re f')r 

.\ 
consideration. 

I. 
The lack of power, .EJpecially in our Hir.t~layas,·is r,erhaJ:lS the 
uost inJ;>ortant factor hanc1icappin,~ nin~.;;ral developoent. Tlla 

existing industry, o~y that be .t..lu.uiniUIJ, Ste~l, basic 
Refractories or Cemept suffers today from the laek of 

\ 
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uninterrupted and constant power supp1y, Tha develop::.ent 

of o'u.r coa.l-fielcls in Mirzapur and setting up au:;..>0r thorr:m.l -
· power stations is perhaps one answer for t~ia need. The 

Otat~ ~urther is planning hydra-electric schemes in our _ 
southern, and north~rn perts, an~ the Ganga grid when completed, 

is likeli to .. provide a large potential..· However, th!3 author 
would liko. _to make ·the Dlea thc-.t in thG Hinale.yas, soe.D: scale 

. . . . 

gen;:;ration·~ ·by ·tap:pi!l8 high gradient hi:J,.l· streams shoUld be 
conside-red; ·which c~uld later' be hoo-ked. on tho uain grids. 
Such sr1all. units can not o~y porho.ps· help with rural·. 

develo~oent and water ;pur.:Jping, but could o.lso encourage SQall 

scale quarries, and even perhaps w~od sawing a_nd processing 
units. Such sche'[jles could -be p~ed ·_and integrated with 

. . ----vill._~e devel:opnent sehenes-r. · · 
,_ ! -

.'·~---. ·u• _ _....... ;,. __ 
--~-or-power UJ.tensi v.e- min0ral. based: industry, euch as aluminium, 

eleoental :phosphorous ~rbide, suitable su~sj.dies on power 

tarri:ff n~ecl to be c·onsidared in nation&l-1nterests. The 
I • 

award of a similar subsidy on transJ?ort l:la.s already gone .a~- · 
long ~ay with hel:pjng industry ~o develop_ in dif:ticUl.t 

terrains. / 

Bullc~ransport of ore or finished pro(lucts sti~ largely 

dcp~nds on our railways. Genera.lly sveaking, t.h" bottle­

nepks in this region .apj_)ee.r to. be confined to the oaste:.rn and 
I . . 

~utheastern sectors, where novewent of ce-i!ent and coal is 
T- I ' 

/becor:1irig noro and· more difficult. The development ')f the 

. State, northern and north~cstern parts of ~ country in the 
· 1 I 

future would depend a lot on s<··iooth IJover.Jep.t of tho above .. 

rJentionod cmur:wdities. The existin3 links through Mugha.ls~rai 

or Gha:r:Wa··Road (via l!ifri) arc likely to boco<Je saturated, 

specially after the presently pro:vosed expansion of t.h(; ceuent 

industrY a:::1i1 the developr~kmt of coal mi.n,"-ls nonr Binn in 

Mirzapur. Since cebent and co~l requir~nents nco~ further 
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to be stepped up for up-country naeds, additional links, such 

as that between Dehri-on-Son in Bihar and Rober.ts.;r,~.:1j no .xl 

Ul'<\Sent consideration.· Sinilarly, for oover:1ent wcstwarC<s, rail 

~orinections between Sil}drA.uli and Lalit:tJur through links 
·skirting th.e U.P. - M:P. border are deei~able. 

. . 
In the northern region, the Dehre.dun - .ltishikesh area is · 
already showing signs of congestion. :further, R.rea.s east of 
Deara Dun are merely connected with small gUage line~. ~n 

inte~onnection of this systeD on broad gtU~e is necessary. 
In addition, certain bold ventures a:te further proposed and· whieh 
need .to be phf' .. sed. · Railway into the interior Hinalaya can 
p~rh~ps be considert>d along the Ganga....Ala.krieo..nda syate"GJ, ·A.lld 

aion¢ the llali-Saryu syste~~ for connecting Rishikes~ with Cha.mo~i 
district, ·ana Tanak1)ur with Bageshwar. These can open up large 
mineral. tr~ets, and. perhaps nake soall scale metal cines for. 
cop~er-lead-zino along with those· for magnesite, soapstone, 
doiomite, l.imestone and slate feasible in the middle nnd inner 
HinaJ,aya. .An alternative route from Saharanpur into the Dun 
yali~y would help with the development of ~ertilizer end 
~hei.JJCal. industries based on. carbone. to rocks and· rock phosp~ate. 

The ro4d net-work in the State is helpful., however, the need is 
for wi~ening and strengthening the existing systeu so th~t faster 

I 

and heavier tre.ffi~ becomes p_ossible. The usual class B loads 
allow~d on hill roads do riot J!SI'.!li t economic tra'l'l.sJ?ort of orcs 
·or their finished, products. ~hese ne~d strengthening and a 
recl.assification so that at least 1J tonne trucks could ply. 
While. the above should .be given priority, the forest roads 
availabl.e need investo~nts tor conversion into .all we~ther ro~ds, 
in the south, as well as, in ~o~th U.?.· jith a view to 
developin::; spocific roads for eonnecting miner2.l deposits, the 
Governuent once considered sanction of special funJs. Our 
needs in Dehra D'llll:, Tehri, /;.luora, end in the svuther·n districts 
for mineral devolopnent are woU known •. Since those.: r·:J!!.C:.s serve 
specific o·bjectives, funds neGd to be allocnted se:t;~i.r«.taly :tor 
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Within this discussion, the autho.r...-w.ould.. .. ~ika-:~o mention the 
. . I 

severP~ taxes th~t trans~orters have to pay on Qinerals moved 
by road •. The· problem is uggravated on e.oooun~ of individual ratec 
charged in the differ~nt ar~rticularly by Forest and 
Vrban authorities. These need to be ra~iona.tieed in the interest 
ot ·development. . · 

To above di.sc.us.si'on outlines certain probleus of. power and 
~omounications. In addition to these requira~ents, the proplems 
of the staa.ll mine. owners .in the private sector .need also to, be. 
considered •.. Since cines form an inte.grated. part Of a large · 
ind11stry, ·in national. interests, the State s.hould-o..o.n.sider 
~aximuc.exploitation with oiniaun wastage of these.depleting. . . . 
ar'sets. · The State, therefore, needs an B.~_;ency fo~ assisting 
. t~e so all lessee with technical know-how: and EQ.uipoent, along 

I . . 

v4th facilities for proving the resour9e· in individual mines so 
t~at its exploitation ~ould be done scientifica.J.ly. The smm 

\ ,.. . 

14ssees nei~her hP.l.ve· the know-how or _the ff~noe for this 
i'ortant cause. Such assi~tan7e could be subs.idised., .and })art 
~fi ooney SJ?Bnt recovered frou production, and phased over 
peti.ods of title. S1.:1aJ.J. mining ventures o.re usually not · 
me.?ha.nised .but are often labour intensive, and, therefore, to 
th$ State's advantage. They further generate ancillary groups,. 

I 

suqh as those for trane:port or processing and .marketing of {)res. 
Th,se, therefore, could be· encouraeed and helped. 

' 
Lastly, perhaps an impor:tant infra-structure that would help with 
mine;ra;L 'developl?ent, relates to th~ oreati•.:>n o:f an ind.us'trial 

disci]!)..· ine au~~st the w~~ker~, 'and f.or naking avail~ble .. 
train~ techn~c~ans for JObs 1nvolved in workshops, ~n ~~nes 
or in (other mineral processing plants. In the.author's view, 
one w~y would be ~or. thG Goverr.u:.Jent to subsidise and create 
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. . -·- . . . \ . .. 
· - · ~:rtrl..ni.ng ~!acD..i.ties · ·to 'JQ.ll.i.l:lg workar.E4 not . neee-asaru..r 

eduoat<;Jdf ·pn l'l~ojects. . wh'ex:ever they may b~ set up~ . Even the· . 
s~~l lessees would ta aSk~~ to provi~e tr?inint~ facilities,. 

. . \ 

to willing candidate~ tJf his '.~boice, and wh1eh :Jay be nartie.ll·t . . • , J; .. 

subsidised by·. the St~tG. · 

~ineral de.velop::nent . in Uttar l?~.sh ·.will-:Q.Cii:.d. ... tQ. _~e wt 
integrated .prograDUG of explOJ'ation ~or Wb~cb . priority· need·s. 
:t.o ·be given. With · ~ucb progrEI.!!ll7lee~ sl\aeial input·a e.re · · . 

. . .. \ 

necessary in: rel.:a.t~d fields without wlli~ viable venture· a · ·· 
cannot develop·.. .A ,:closing. tho.ugb't :furthe't-, since mi~6fl 100d 

• ' \ -
to destruction of l~s arui'·fo.reste .which ~ perha11s eqtla:U.y 
~tipo~tant f~r our largely popuiated . country, 'tnp~ts on re~e.arch 
are necessary · now ~o determinu the ~~·st ways that ·-tpes_e . · 

·:probleus can b.e u~i~ed, · as well ·es, that of silt~ng a.nd 
· polution through ~xtensive cining. ~ 

The author woulcl -like -·t·J conclucle by th~ng the Stnta .. 

~o;vernme:nt with . who.S.e permission the paDer was wri ~ten, and 
py : e~reseing his gra.titucle ·_t;;·. his frie:Qds and colleagues for 
helJ?fu1 di~cussiona~ I~~i.r~;i.9.ii..c.r, tb~>..nka era due .to 
Sri G • .S • . Srivas~ava who ~od the .d.raft .' ~nd .. the .final :pa:t:Gr, 

and · to. Sr~ D.K~-~ji--f_ar. dra:fiti~ -th~· ra'aj_; a arid s~otions!' : · 


