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WIF4RALS OF owDPAa PRADIG

I THRODUCTION
1.1 Oud FAST

Uttar Predesh has a long and interesting history of mining ef
minerals, which dates back to ancient times when bage-metals,
(cepper-lead), alluvial gold and iron eyes were mined and
refined from parts of our Himalayas, the Bundelkhand and the
south~eagtern districts. Prior to the 1900°, records also show
the interest of Cexnish miners in Garhwal, when efforte for the
mining of copper were intensified. Tae development of mesdern
- technology which helpedeith bulk production of metals with a
consequent decline of prices, contrnls on the use of Iuel woed,
the development of cemmunications, as well asg, pplitical '
unstability were perhaps some factors that led to the decline

of the small seale imetal mines and refining centres witain the
State. Since then, exploratien geblogists hove been gurveying
the ground foxr deposits of both industrial and metallie miner-ls,
walch ceuld be developed in the State in relztion to the present
day technology and economic factors. Excellent accounts of the
ancient workings are compiled in Records of the Geoiovical Survey

. of India, the Himalayan ani district Gazetteers, and the old maps
and recoxrds of the Survey of India.

The early and middle 1980 saw Uttar Pradesh.as an extremely back—
ward State with respeet to minerals. This was the period of
emphasis on deposits in the country's coastal and neighbouring
. regiong, wasre trewmendous activity led to the development of
the iron and steel industry, coal and copper, apparently with
a view for the export of these essentizl cemmodities abroad.
Geslogically important regions in the up-~country remained
reglected. The post—independance period brought forth
reeognition for the need for geoloszieal exploration.in these
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neglected parts, including Uttar Pradesh, where éntansive,

large seale surveys were then planned. The 1950 saw the
expangion of tne Geologieal Survey of India and the ereation of

s U.P., Cirele, the deployment of teams from the Indian Bureau

of Mines, the setting up of the Oil & Natural Gas Commiggion -with
their headquarteré 2+t Dehredun, ané the ereation of the State
Directorate of Geology & Mining im 1955, with the pzia object of
exploration of industrial minerals in Uttar Pradesh. 4t this time,
the State witnessed a spurt in mininz with the devzlopnent of
hi.h grade limestone deposits arcund Dehradun and *he setting up
of the Government Cement Faetory at Churk in Mirzapur (istrict.
The deposits of silica—-sand near Shankergarh in Allahakad,
developed earlier through the private seotor, were mingd for

the iucreasing needs of the glass industry and for iroa foundaries.
The State's traditional mines were for building stones derived

from the vast Vindhyan sandstone formations of Mirzapur, Varanasi,
Allahabad, Banda, Jhansi and &gra districts,

Looking baek at the stage during 1950-1960, when building stones,
silica sand. and limestone were the prinéipal minerals mined, it
Jig a matter of some satisfaction to r2eord the developmsnt of new
minerals, magnesite, diaspore and pyrophyllite, bauxite, rock
phogphate, talc, gypsum, dolomite, baryte, and most importantly,
~eoal in the southwestern parts of Nirzapur district, The small
'investments made on exploration during the last two decadles
eertainly ewncourage us for more intcensive efforts, While the
above are minerals under development for the industry, ths reecent
efforts heve also outlined o3rtain potential mineral belts in the
State. Discoveries of uranium—copper-lead-zinc-gold and nickel
indicetions in a eomplex geologieal environment occurring near
Sonrai and adjoining areas of “alitpur district in southwestern
Bundelkhand, of baryte-lead-zine findinzs in Allahsbad and Banda
district, lead-zinc-ed>pper ores near Askote in Pithoragarh
district, the possibility of similer metals and diamonds in
 Mirzapur show that so little was known about ths mineral
posential of our State. These finds wmerely suzgest the nsid for
painstaking efforts th:t the exploration geolosist will L.ve to
make in the State's interior and backward districts.



4,2 THé STATUS OF MINING, PAST anD PruSKED,

The value of mineral production in Uttar Pradesh has been
egtimated to have grown from Rs. 99,682,000 in 1963 to

Rs. 133,604,000 in 1967 (Indian Hinsrals Yearbook, 1976),
indicating an increase of sbout 13.4% in four years, though it
formed only about 4.2% of the- $otal value of minerals prdduced
in the country, The féllowing table gives & nminer:cl-wise
production from 1964-65 to 1971-72 (Sources Dircctorate of
Geology & Mining): a | | |
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Tablas I

winpHat PAODUGILOG 1N UreaR PRabubo

i

L SO—————

Qitiri§; ' 196465 | 1965-66 196667 456768 1968-69  :1969~70 ~51970—71 | 197172
Silicasand . Nil | Nl | Nil (Wil  5928.40 :35438.500 | 134391.60 1£o82 .00
Sospstome | Wil | Wil | 154,00 124.00 | 385.00 % 285,250 288.550 | N.A.
dehre 0 M1 - N4l | Nil | Wil - '1586.44 | 1876.570  2118.00 T 2oék.eo
Seusite | 1198.00  6655.€0 | 2394.40; 2716.00,50928.40 ;26549.400; 13161.400; 6103. gp

fgmeaagna 117528553 | ' 194021.62 i169204.01ﬂ16758.975135237.72§179751.325§647753.66121353322.12
dador : ' ' y ' . :

Tiacstone ! - - ; e - b - 17484.573 © 54805.00 } 50985, 43n
(Minor) L : 4 f :‘ f: ‘

Maible . = ; - f - - - . 4195.296 | 8698.425 6842, 567
Gy o sum . 1070.90 ©  1127.54 ©  1340.32 530,30 - 1069.75 726.800 . 2632.635: 1425, %,

Pyrcohyllits 1699.27 . 3915.17  2678.00 752.00.  319.00 4381.00 . 2451.00 . 3238.00"

’ ngapOTé ; 1180.41

———

1713.45 ,  2493,02 - 1063.5€ 525, 00_ 2753.00 § 3263.00 . 2402.00 |
2363806 ° 46718.50 61978.201 50665. 41, 29339.800 | | 21797.550  16638.405

R e

i

Dolomite

o
—A _,,____,‘-—‘- R

- Y e e———

(,Rosk phosphate, Magnusi'l:e and otner minerals mbntloned
in the text are presently under development)

(Sources Direchvorate of Geology & Mining, Uttar Pradesh)
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~~The develooment of mines and minerals in the State can further
be  judged from the folIOW1ng figures of accrued income (through,
royalty from major and mlnor_mlneralg)“towthqrsxate.fromf,- -
1962-1963.t0-1973-T43 ‘
TABLE TT
INCOWE FROM MAJOR & WINOR MINGRaLS---

Finaneial Year ' Total revenue
196364 Rss T,61,244.00
1964-65 - Re. 9,67,970.00
1965-66 | Re,» 15,25,569.00 -
1966-67 N Rs. 9,67,273.00
1967-68 © Rs. 17,34,435.00

.1968-69 '  Rs. 19,85,657.00
7 1969-70 Rs. 36,35,966.00
| 1970-71" | Rs. 49,56,632.00
1971-72 ' . Rs. 54,04,019.00
197273 Re. 56,21,272.00
1973_7T4 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 154 major and 4% minor mineral concessions are
operational in the State today through the private sector
along with a few concessions in the public sector as well.

‘The statements of mineral production and income indicate that
while its growth was low and erratic in he early‘SOs, it wasg
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 leadinz State
contributing 33.3% of the total for the country, followed by
West Bengal and Madhya.Pradesh with 18.7% and 15.4% respevtively
Most of our State's production, however,'came from minor
minerals like limestone, mandstone and other building stones,
.sand, saltpeter, marble etc. It was only in the post 1965
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that important mines for maaov mlnerdls develOped, 1nclud1ng
those for steatite which was exported to foreign countries, -

- From 1996-6T to 1973~T4, the income figures -indicate an 1ncrease
of over T0% or & growth mte of approxmmately 10% per annum.
 Prom the ploduntlon statement further, an increase of 54% is
evident when the total figures of major minérals produced in
1964-85 are compared ‘with these for 1971-72. A1l these figures:
would gIve some Justlflfathn to the efforts planned and imple-—
mented in the State 51nce*thavjﬂ50 for exploratlon.

1,3 GBOTOGY::

Uttar Pradesh has a land ares of 2.9 Jakh square kilomctres-of
-.whloh.wpp10x1maicly 46,008 squane kilometres is eovered by the
‘Himelayan tract, 2,00 lakh square kilometres by the esntral

' plalns and about 42 000 square kilometres by the southern roeky
belt comprlslno same of the oldest rocks 1n the sub—oontlnent.,_

~ Geologically, the northern pert'of the State comprising the

- HIMALAYA ig sub-dividcd into teetonic zones (i) an outer -

‘ (southern) Slwallk bclt 00mpr181n5 sedlmentary rocks of the

- Tertiary era%(mld Mioeene to- Upper Pliestocene), (ii) a narrow
strip of low grade meta—éedimentary rocks of possible Pre— 4
Cambrianfage (Simla) with intricately deformed zones of the
marine, early Tertiary sediments (th Numulitics), which appcar .

" %o haveAbeen faulted against the younger Siwaliks; (iii) a fairly
wide, en-echelon digposed series of synclines underluin by
sedimentary rocks of th¢ Jaunsar, Blaini, Krol and Tal formations
‘¢onsideréd to have formed in locelised outer basins prefercntia-—
1ly newative over periods of time.. Thege are thrust over.

(ii) separated by what is named as the Krol - thru;t. (iv) 4 mld
Himaleyan geantieline comprised of the cale. zone of Tejan
overlain by quartzites, a gioup of 01d(Possibly Riphaean)
-sedimentary rocks which are cut by basic-Iavas and_granodiorites.
These rocks along with parts of (iii) arc oapped by (v) —thrusted
' sheets of older meta-sedimentory—rocks which are considered - —--
~to have been derived-from what are now the inner Himalayes.
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(i}v) The‘innur, high 1@gion.repxaﬁents_rocks of thg‘main
Tgthyan-b¢sin,~within whici, the two youngesp Hountnin belts .
‘of the-warld, tiv Himalsye cnd the élpo, Guveloped. 1% ds.-—
coaprised oiAé complcic moguence £rom~21§:Qanbrian,(?;606/m. ™~
years) ucta~sodinents 0 gediucntery rocks of the Orutacecus,
which arc capped by Exotic blocks of the Indo—mihgﬁan bgrdor
in the Fua~on Hinalayas, The Map I gives a gchenatic _picturs..

 of the geology of thu Hinalayas {Source: Gansger, 1964).

The PLSINS foruing thc central part of the State arc eouprised
of en ¢xtensive Quaternary foreland ecovor, which provents any _
dircet obzervation £g to the relationshlps of the northern
Himalayan rocks with those of the southern Yaseumont. The Mep
I is & compilation of the basement structure and depths,

giving further the regionwl aspeets of geologzy of the southern
rocky block, (Source: Mathur & Kohili, OnGC, 1963). The plains,
including the their northern border with the Himalayus, arc an
important target for the wearch for oil and natursl gas. '

The BOULhuEN trzct which runs rougbly parallel and south of

the Yeumuna river and the Gongs betwson Allehabzd and upto cast
of Veranagsi is couprised of the northern extention of the
+Indiar® ghield., It is underlain by the complex Srchaen erysta-
1line rucks of the Bundelkhend ( - 2600 m.years), which are
overlain by sequences of the platforw cover, the Bijawer
sedinents and nete~-sedimwentary rocks underlain'by-older neta~
sedinents of Berwar (Ialitpur) and possibly the junzels of
Mirzapur district; the vast Vindhyan sediments which form a
characterestic plateau in the Wirzapur-iAllahabad-Veranagi-Banda
and lalitpur digtricts. The younzest rocks in this bult are the
coel bearinz Gondwana which foru in isolation in the south-
western corner of Mirzopur, and the basic traps whicih movur
parts of the Vindhyan platezu in Lplitpur district. The tablc
IITI give guolozical successions of rocke wnits in tix threo
main physiogruphic p-rts of our State, and againsﬁ Wil
luportant ninersl deposits are-indicated..
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_ TABLE IIX : : _
GEOLOGY & #INRALS (indicated & imown) OF UTTAR PRAUESH -
‘The Himalayas and the The Plains Southern-Rocky
Siwalik belt Traet -
Geolngic Minersls Geologic |Minerals |Geological | Minerals
tectonic zZones zZones '
zZone s -
Quaternary |Boulder, shihgle Sand, Gondwana. Coal, non—
piedment ballast, lacust- Moxrrum, " plastic fine
deposits of |rine clay, and » Shingle, _lelay.: i,
gsouth flank lealc-tuffa. Newar ﬁaliast, Vindhyan Recently indiw-
Siwalik belty 0il & gas pros- |Alluvium (Marls ' cated leadw
comprising |pects. Low grade zinc—copper—
middle and iron >res. Low barite miner-
upper units |grade coal, alisation;
bauxite,ochre,
. Outer— Selenite clay=lithre-
Autochthon joccurrences and marge; lime-
possible stone and
pyrites. dolomite;
) - - building ston.
§r011 gaﬁdy limestone, * Kankar, ballast;
ynclines olomite, phog- ' Reh ' yrite, miner-
~of the phorite, marble, 1§er; ' Salé_ ﬁlisat{on
g?tgi g§gh %alqium | UL | cetre, silica-gand,
iimalaysa imegstone, gypsum clays & P :
barite-leéd?yp ! brizk— Bijawar Indicated
showings of copper] earth, copper, lez?.d,
lea,d; Small’ low |quater— zinc, uran?.um '
grade iron ore, nery - . Low grzde irog
Geanticline Magnesite, talc— boulder & ;?es, llarble,
. ; + . ilwestone &
af niddle steatite, lead- stone; dolomite
Himalays zinc-copper ballast. | ‘

o workings; uranium Calc,~ e Indicated
showing in quart- tuffa, dJungel gold—~uranium;
zites; limestone- - ' magnetic iron

: dolomite, slate. ares.,
Crystalline (Mica,grapnite. — 3P : —
tarust zone 00ppé§-l£ad-z{nc 3 drchacan  Piaspore-

of Agkote & basement jpyrophyllite;
Pokhri; building 1ndlcgted
stones. Uranium graphite,

& alltimony ' C?pi)ef—lead—
ShOWi vy in nic _e e
Chame?? distes allgvial gold,
dmphibole agbeg— ?ica,_Clays.

: t0s; Sulphur, Selenite.

Inner Kyanite
: » garnet
Himalaya marble. Arsenic’
and antimony,
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‘*1 A ACm\.GIhu‘a nX:ELQB_LNu MINKBATS IN UMaR. EReDLS. '

The follow1n ig s list of agencies which
engagcd with the exploration and devclOpme

R -
SR GETEIVETE N s

s
at o

F e L

Yoo T e R

i

Uttar Pradeshs ' _ -

1.
Ce

.3.‘
- The

4.
5.
6o -
T
8.
9.
104
1.
12,
13,

The

The
The
The

The
Thé
/8
The
u/S

The U.P., State Cement Corporation -

Geological Survey of India

Indian Bureau of Mines

Dircetorate General of Mines Safety

Atonic Mincrals D1V151on of the Government of Indla
0il & Natural Gas Goum1551on

National Coal Developuent Corporation

Pyrites, Phogphates & Chemicals Ltd.
State Directorate of Geology & Mining, U.P.
Almora Magnesite Limited '

-

The U.P. State Bundelkhand Vlkes Nigam .
The. U.P. State Mineral Developuent Gorporation Ltd.
The Mineral Exploration Corporation of India.

gbove agencies have becn agsisted on paitioular projeets
by the National Geophysical Research Institute, Hydérabad;
the Central Glass & Ceramic Researeh Institute, Caleutta;
the National Wetallurgical Laboratories; Jamghedpur,

the Department of Exploration Geophysics, Osuania University,
Hyderabadj the Central Eleetrieal Researeh Institute,
Karaikudij the Central Building Research Institute, Roorkec,

and the State Universities having departments for geology aud
geophysies.



2, MINGRAL RESOUKCES

The earlier Ghapter has shown that while the State in
ancient times supported metal mincs for conventionally |
inportant minerals such as copper-lead, alluvial gold and iron
oxes, with technoloyical development and tae opening up of
large mines and processing plants, the suall operators, as
those in our Himalayas, could not econouxcaily sontinue their
workings. Since then, from the early 1900° . igolated efforts
for finding economically viable nines nave continued with
1ittle success in the base motal field, Such programmes
intensified in the mid 1900, however, led to discoveries of
_important industrish minercls like limestone, gypsuu, mcrble,'
silica-pands and magnesite, most of whom have gince been
‘developed, - .

1

The carly field geologist traversed known trails using a2 coupas
and topographical maps of the Survey of India. The lack of -good
eoumunication made the work nccessarily slow and painstaking.
The situa atior wag considerably changed after 1960 when roeds
‘were built #o connect the remote porte of our State. The
development of such infra-structure sew the advent of modern
exploration nethods when apart from routine mapping and mineral
survey programmes, sophisticated geochemical and geophysical
nethods, ‘ag intesrated tools with geology, were applied for the
search fof ore deposits. Recently, in 1973-74, air-borne
geophysieal surveys using magnetic, electro-nagnetic and
radiomesric nethods were deployed in a small port of our State
in the ﬁpndelkhand, as Well as, bore hole geophysics using
resistivity, gamna-gamma-ray logging, radiometrie and inducedw
. polarisation were used with soue sucoess.

In today's context of economic mineral deposits, standards
relating to size and shape of ore bodies, their location and
grade ard extremely stringent. Furthermore, cur country

- with i%¥s vast population, end with a past history of
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prospecting and nining, through old records had already a

large voluie of data, relating to conventional minerals which
were visible on the surface. The ground had been extensively
nwalked over", and a fair idea of the deposits found by our
ancient ancestors could be had by re~open;ng the old worklngs.
Most of todays large 0pbrat1ng nines in +the country are those
which had been found much earlier, but needed detailed
evaluation before they could be re-opened. This factory, in

the awthor's opinion, has been to our disadvantage, as well as,
it perhaps showed down a possible effort towards intensive
~exploration of 1afge areas selected on the basis of known '
‘geological relationsghips, rather than the existance of aneient
workings. Mineral deposits today, are viewed "as integral

parts of eomplex geological environments and geological theory
is, therefore, an egsential guide to successiul exploration“.
Such thinking needs to be applied on a largo scale in the
country and our State, specially now when the sdarch has to be
gearcd for finding completely "hidden deposits™ which lie well
below the surfece. The new, sophisticajed methodology developed
B8O rapldly in the western oounirles will need to he adopted

W1th modifications for our special teehnical problems, such ag
those that may rclate to tropical weathering of the rocks and
sulphide mincrals, or to.those creaied through.extensive .
agriculture and ground pollution through the use of fertilizers)

Advanced technology, intégrated large area surveys, developing
suitable methodology thet would be effective in particular

arcas and on gpecial problems, and the need to change our

- attitude from “walking the beaten trails" o looking for "now
pastures" will require intengive efforts, both in terus of
manpower and finanee. Any curtslment of éxplorstion todey will
require twice the input toumorow, and the existing gestation

- period before. a nine can be opened and thoe mineral won for a
profit wouid uerely increase at agonising rates. In our State,
aluogt ull the existing mines were develoned th~rugh pI rospecting
in recent times. The application of modern teclmology, in wiich
we are lats in sterting by at least two to threc decades in this
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'State, hag slready led further to the discovery of nincral
belts that were hitherto unknown. This would suggest that
fueh wealth lies eoncealed below the ground th-at n.cdg to be
found. Investuents here arc, therefors, of long texn '
gignificsrce, which nust be increased now for uceting our
requireuacnts, say at the turn of this century.

5.1 MINsRALS OF Lis U.P. AlwiulTaSs

Studies of geological and mincragenic relations in the Himalayas
reveael thot ore minerals developed clearly in close comnection
with the various phases of evolution, of initially the complex
basin in which the sedinents accwiaulated in varicd envirommuits
end latcr the great movezents that cventually gave rise to the
worlds hishest nountain chain. During such an overall evolution,
rnetals brought in during scdimentation and later processes of

" injcetion through volcanic and related activity were re-distri-
butcd in typical asscublaies, each of whou are today recogniscd
within digtinet tcctonic zones. TFor ingtance, the starved
outer-brgins which controlled sedimentary Krol earbonste
sequences are doday the site for wining sone of the purcst
limegtonc end dolomite depogits. Similarly, the niddlc Hiuelaya
of wgtricted, perhaps only Proterozoic deposition, was the site
for preferred shallow carbonate-block shale —volcanic associction,
and which afterwards appearg to huve remaincd an area frce fron
younger sedinentation. This is known forruniQue, perhaps
netasonatic magnesite and talc deposgits within cerbonetes, md

- the basc-mctalg in the wore couplex associations within this
belt, Thege concepts are mercly begimming to take shaps, but
would depend heavily upon the availability of basic data on
local and regional distribution of facies; their structural
order and the reglonal uigration and distribution of associated
cleucnts. The effort towards coupiling such regionnl d-te

acs g0 for been nuch below the pressing nced. Further, the

bagic tool, the guological mop on scy 1:50,000 scale is not
freely sviileble on account of restrictions iupossd on theirw
distribution.’ The following is 2 bricf zome—wisu degeripbion
0f winurwl deposits invegtigated sa. for.

-
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2,2 ‘frin SIWALIK BisLTs

The Siwaliks are congidercd ~s a belt of young scdimentary

rocks of the Hiocene-Pliegtocene tines, ~nnd within which ere
buried fossil maunals indiceting the stage of evoelution of life.
They forutied elong the gouthern front of the Himalayan chain.
through accuulation of scdiuents along longttudonal basins

thet prrallel the Hicalayan trend. They are generally couliprised
of o lower send—clay-red bed association which is gradually
ovorlain by coarse elastics, possibly related to activation of
the wmountain front. The Siwaliks unconformably cover narine
Tertisry rocks of tha 6uter—Himalaya which are considered to

be the moin source Ffor OLu LD Waluiul &id i{n India. The Siwaliks
thengelves mercly provide structurcl trops for the ccunulation
of oil and~gas. Such structures known froa kichand in Dehradun
and the Saryn valley region nenr Tonakpur uay well extend below
the alluviunm, where they cre being investigoted by the Vil &
Notural Ges Comission. ' 4

- ALLUViLE GOLD wasg panned in corly 19005_from streans draining
the Siwelile hills in Bijnor district, and accumulations have
been rccorded in 'reliet! stream channcels in the sane region.
This shows = possible primary source within Siwelik sediucnts.
Reported uranium from Siwalik beds clswhere guggest a possible
gold~uranivn association which necds to be investigated within
our Stete. |

Pull ang LLGNITE lenges are furthor reported froa Siwalik
sandstoncs. These 2re not considcred %o be of any cowacrcinl
value at present.

LOw GRADE iim.tI1% pearing sanistoncs (iron ores) of Kaladhunzi
in Hainital district were nincd and processed for iapleucats

in the 18%th and 19th century. The deposits were mincd fron
nezr Kalathungi-Dechauri, wherce ancient rennnuts of o

proeesging plant are sti1l to be scen. Very preliaincry dota
on the grade or rescrves is avellatle fron records of the
Geological Survey of Incia. -
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S1iTCa  SalD dep051ts, which are in the foru of loosc boulders
of friable sandgtone, were exploited fron near Rzjpur in
Dohrodun digstrict. The boulders occur 2 absve $he Siwalik sapd—
stones contained within the northerly trending hillock
imaediately west. of Rajpur. 4 snall gless naking unit was in
existance in the early yoars near Devi Teqple which ‘wag besod
on thage aeposits.

GYPSUM g swall lintieulor bodics is fyund in the bclt, within
| quaternary conglomeratos where it ‘apprrently formed as a result
of alteratlon of carbonate debris through action of naturally
forucd acids. Preliminary 1nvest1gatlons show the presence of'

. the follcwing iypes:

Tabis IV

hNALYSIS QF bedUm FROMmr

K3
3

-

(Oontents ‘“”7?5%?“ Y WAite
I W_é.ter & ; . ! ..
volatiles 1 15.80% 20.81%
2, Ca0 35.41% 33.50%
3. 805 . 49, 2T% 46 .47%

(Anelysis of sclected samples only;’

Source: Goology & Mining, U.P.)
Minor mincrals, BOULDER & SHINGLE, which forn the basic raw
neterial for roads, ra i lweys, irrigation canals and other
engineering works are available ag large deposits within lower

rzaches of the Yauuna, Tons, Gangs, and other smaller rlvcrs

draining out into the p,alns from Garhwal ond Nainital
Gistricts. These deposﬁts nined, usuwlly by private lessees,
are a good source of imeome to the State. Small industrics
for uaking pre-stresssd concrete blocka and poles could be - -
planned on these depos*ts.
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5.3 ThE LUTOCTEON & Tul KROL BaLI

The bclt coupriscs the outer chain of mountains, clearly
distinguished frou their physiogrephy and the typefcf forest
growth that they support. On acrial photogrophs, one can
clearly obsgerve .the sharp line th:t divides the belt from the
Siwaelil range oceurring to the south and uswually characterised
by denge 3ungles in the Dehradun, Tehri, Puurl and Nainitel
districts. '

Very generally speaking, while the basgal parts of this belt
conprising older sedinents contain evidence of vein type
ninsralisation, with indications of 00pperhlead—zinc—baryte,
the younger rocks contain importunt, comereizlly workable
deposits of limestone, marble, dolouite, gypsum and rock-
phogphate. Within the rock-phosphete zome, detailed tests also
show the pregence of uraniun, copper, nickel, molybdenun and
vanediun. Since the earlier surveys of J,B,., Auden.of the
Geologiesl Survey of India in the 1930s when linéstone was
considered as the only important mineral, nore intensive
investigations have led 4o new discoveries in this hlt. This
"paper only describes deposgits of ninurals that are of known
inportanee within this belt.

LINASTONE

Extensive deposits of limestone investigated occur within

what is known as Krol C stage neuber of the Xrol Group, from
parts of the Blaini formations, the Mandhali which forus &

part of the Jaunsar group of sediments, and from Tel formations
in the Dohradun, Tehri, Pauri and ¥eini Tal districts. The
following is e brief account of the quality and reserves

as arc known so far throfigh investigations dons by the
Geological Survey of India and the Stwte Dlrector“tc of

Geology & Mining, U, P. R N

- —



| DABLE V

- -GRADE AND RESERVES OR LIMiSTONE-"
IN Tk KROL BELT

Nawe & location of : Regerves b Cremical analysis (Averagel

deposit (in million Ca0% Mg0% $10,%
' tonnes) ‘ ‘ .

MANDHALI LIuisSTONHS 66.6 45«50 1% 6-11%

NEAR MANDLRSU— '
KALSI, DEHRADUN

B4REOTKUTL4, - ' 38,2 - 50% 2-4% 1%
'KROL C LIusSTONE o

DEHRADUN i , ‘
| maqLog S}H;AGE | ) 1. 146.4 3 50% 2-4% 1%
(Source (GeSaTa)’ % 3. 645 - 54% % 1%
TAMBIDHAR 4ND ] 7400 . 53% - 1%

E.TIPAOY, MUSSOORTE
CHEMICLL GR4DE)

ten

JLURAST NELR b ©. 410.00 44% 2=3% | -8
KHAIRNA, 44 H 7-8%
NaINITAl 1§

TAL LIMESTONE . .; ' o _ .
NIIKANTH, GARHWAL 50 34_36% , 1.0% 20, 30%

Total estimated reserves: 979420 = Potential areas in Laﬁsdown -
' & Nainital are further to be asgessed.

IRDUSTRIAL POTENTIAL

(2) fhe deposits in this belt can be classified as (a) those
weidnki2xxa} suiteble for dolomitic and building lime, and
possibly also for cement after blending, estimated at over
'350 nillion tonnes; (b) approximately 100 million tonnes being
available from the Mussoorie belt for the wugar and paper
industries and (¢) about 10 nillidn tomnes being available for
special ehenicals, such ms pzeclpitated and aetivated chzlk , -
bleachirig. powder and ealcium earbide. Tests done recently
on‘the _burest-category. show that it is marginally suitabvle
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_ for carﬁide, an essontial source for acetylene and E.V.Ci,
as well as, for white cenent, The high ealcium limestone 13
further sultable for use in the steel melting shoP.

Sites for cement plants have been located on the bagis of ordel
of magnifude or detailed feasibility studies, and reconnende-
tions have been mede for setting up & 4.00 lakh tonnes/amnun
‘plenf at Righikesh, and a gimilar capaoity unit near Kalsi.

The area is capable of sustaining, on the basis of present
surveys,. a total eenent eapacity of 12-16 lakh tonnes per annun.
With the availability of power, a 50 tomnes per day carbide plant
can further be planned. : LT -

Presently, the deposits around . Dehradun sustain a lime production
of 30,000 tonnes per annum, .and three units of 6-15 tonnes per
‘day have been set up for mamifacturing precipitated and
aativated Qhalk dbout 4.00 lakh tonneg of high grade limestone -
ig mlned from the area for feeding the regquirenents of chenlcal,
paper and sugar industries in U.P. and the ad joining States.

i MLRBLE

The Krol G stage in 1ts upper parts contains lenticular bands of
marble, of cryptocrystalline texture end white to light grey or

. crean shades. The nmarhle nay either be high ealciuwn in compositig
or dolomite, with MgO exceeding 19%.. The deposits in the
Klarkuli-Bhatta—Arnl Gad areas in Dehradun are being nined for

. .the production of marble chips for flooring in luxurious
buildings. The dolomitic narble is not being used at preaent.

In eddition, black‘oryptocrystalling marblas are being exploited
es high grade limestone in the chemicel industry, Tho reserves
and grade of this type are compiled in the table VI, under
category 1 of thue Krol ¢ stage linestone of Mussoorie. The

following table - ‘glves a bre&k~up of the deposits in Dehradun
-districts " -



TaBLE VI
MAuRSLE DEPOSITS IN 4'Hu KROL RELT

. ) .
Niws & LOCLTION OF 9? RESERVES q CHLMIGnu udulﬂ“. )+‘rIl ;Q

DspOSITS - § (in milliony ~Cad : CT N A S .
- . tonmnes) - u

Hatipaon-Cloud End § 10.11 53 A% L1 S

Lanbidhar : . |

(Mussoor;e) }

. i . ’ ] ‘
Kierkuli-Bhatta 3.00 5 3% A% L%
{Mussoorie) . | | o
Dolomitic marble 2.00 28% - 49-21% <1%
of Ghorapitti, 5 - -

Dehradun .

" The high caleiunm white marble extensively used today for neking
narble chips needs to be considered for more useful purposes in
national interests. In view of the grade of this marble, i%
needs to be cohgerved for the production of calcjum earbide,

which is 11kely to become a strategic eommodity-for plastics
in the near future. '

DOLOMITE

Bxtensive depbsits of high grade dolonite are known from the
Krol belt, a very small part of it having bsen assessed so far,
‘High grade dolonmite finds an ioportent use'in the iron and steel
industry where it is used as a flux, as well ag, for refrgctories
and metal nagnesiunm through the necwly developed vacuum-metallurgy.

The deposits are mainly distributed within the Krol B stage,

and forms south facing scarps overlocking the Dehradun valley,
and the plains south of Naini Tal. The deposits could be proved
- for mining from the&se - occecurring east and west of

' Mussoorie, the Song river valley and Ghoran in Dehradun, from
Narendra Nager in Tehrij fron near Dogadda in Pauri and fron

the Khurpa=-Tal - Neinital reglon in the ouxer Kumuon Hlaalaya.

- ie e rv— o A
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The total potential evailable is likely %2 be well over
100 million tonnes. : - .

The deposmts at Ghoran hill ate estlmated at over 10 million
' tonnes, having MgO above 20%, Si0, <12% and comblnedAAIE 3
Fe 05 | at less than 1%.

ROCK PHOSPHATE

Though the dlscovery of rock phosphate deposits in the EKrol -
belt of Mussvorie goes .back 40 early 1900 when the nineral ,
‘'was reported by Rev. Parsong from near Woodstock, intensive
jnvestigations undertaken by the Geological Surbey of India
in -collaboration with the U.S. 4ID in mniddle 1960 revealed
exténsive low grade.deposits in both licbs of the Mussoorie
-gyncline, eovering pérts of Déhradun’and Tehri-Garhwal
districts. A suell part -of these deposite are'Being mined.todéyr
by M/S Pyrites, Phosphates & Chenicals Iinitsd, a Goverment
of Ihdia'undertaking, fron near Maldeota in the Bandal river
valley, approxiuately 18 kllomctres fromDehradun.

‘Tha rock phosphate occurs as a sedimentary horizon within
p0531bly Mesozoic black shales of the Tal’ Fornations,
irmediately above the Krol E stage dolouites. II%s extent
could be detcrmined easily due to the association of uranium
nminerals, which are detected with the help Of;501nt111at10n
counters. The mincralised beds, particulaxly in the south
1inb contain approcisble arounts of nickel, copper, nolbybdenus,
venaduinm and uwranium, some of the motnls being present as
organic compounds. Detailed laboratory’investigations axre
necesgary to-determine if these metals, along with earbonztes
or oxides of calciun could be recovercd as by-proouots during
the course of proee551ng of the phosphate.

The consumption of rock phosphate in the country, nainly for :
fertillzers, during 1971-72 was over one nllllon tomnes, out
-of which only -about 207 of our requlrements were net froum
indegenous resources.. The foreign exchenge requireuent for the
‘iopo;t of rock.phosphate was aromnd Rs. 13.00 erores. This
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wes expected to rige to around Rs. 20.00-erores at the
beginning of the Vth plan, with our needs increasing to around
1.5 wmillion tommes. Wita the discovery end developnent of
deposits in our Mussoorie belt end in Rajasthan, it is expected
that our dependance on imported ores is.likely %o be reduced
gubstantially. ' :

The table VII gives brlefly the estimated reoserves and grade

of the phosphorite in accordance with presently acquirea data
(Source: Open files of ¥/S Pyrites, Phosphates & Chenicals Ltd.;
reports of the Geological Survey of India and the National
Mineral Development ‘Corporation):

| TLBLE VIT '
. GRADE & RESERVES OF ROCE PHOSPHAYE LROUND MUSSOORISE

;iﬁ, . h e ————— —— — — e
ST, . AVERLGE RUSBRVES | #VLRLGE GRLUE
NO, BLOCK & LOCATION THICKNESS § (In mill. § ("R,Q5%)
. - ¥ tonnes) 5
1., DURisLa, 18 KuiS. netres .2‘ : : 607
EAST OF NUSSOORIE ’ i °:29 - 1 19.60;
- 2a ‘M“LDEOT‘"L) '18 KMS. 2 netres i 7025 19-60‘75'
. east northeast of \
Dehradun
3. MATHET, DUBRA & - §{ 1 metres § 1.51 . | 20-25%

CHIPIDI, west
& east of Maldeota

4, PARTPIBBACHAWASARI §4-3.50 § 2.79 17« 007~31 « 2%
Just south of east § metres '
Ifugsoorie,

5, KIMOT huuSRAN. | T

e UL lsaSHalla 0.5-3 1.5 o4

: 11 kms. east éf netres 1 - ? 11.4-15%
Mugsoorie ‘ '

6. BhUSTI..JﬂmmuLGmN 1.10 0.51 { 25%
20 kns. from netres
Maldeota i

Y. JaITKHAL 5uTHILNGAON | 13,46 4.26 | 20-267

: ' metres
8. NaGINI,CHaluBa KUMALI§ 16 ' ' 0,63 . 13=15% o

north of Narendr&na_!

. 2T,
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The table VII su_;ges;ts that froa the presently available data,
we could eonsider ¢ potential rescerve of about 17 niillion
tonnes, with an averase gradelrahﬁipg fron 16-207 P,0s. The
presenf data, however, is frou prelininszy surveys and shallow
drill hole intersections. Intensive lstailod work is plsnned
by the Pyrites, Phosphates & Cnenicals ILta. %hrouzh the State
Directsrate and the lifner-l Sxploration Corporation of India..

The low srade run of uine rock phosphate is finling an extensive
uge directly for the treatuent of acidic evils in our hills,
and in other rocky perts of the country. In allition, sround
rock phosphete is used for uneking uixed NeP.k. fertilizers.
Plans are further being drawn for settlng up bensfieciation
plants for upgrading the roclk and then for utilising the sane
for the manufacture of fertilizers. Thie is an iuportant step
keeping in view the fast risiﬂg cost of hi,h grade imyorted
phosphate rock and our increasing needs for phosphatic fertilizer,
The production of eleuental phogphoroug dirsetly frou the low
grade wusscorie rock phosphate,can be congidersd with increased
availability of-cheap power.' ‘

The kusgsoorie rock,phos;haté,helt.isncahsidered g potential
source for the State and our country's needs for fertilizer

for the future. The need is for proper evaluation of the type

of soils that neced to be treated and then for conserving and
plemning the production of phosphetic fertilizers for ueeting

our long tern reguirenents. <ny plamming and production in
isolation way be of immediate advantage to 2 pzriiewlar area, dut
nqt necessarily sov in the long tern interests of the country.

GY¥SUu

Gypsun depopits in the belt are confined to the Xrol reli shales
(possible ancient evaporites), snd the Erol D gtage liuestone

and pyriteous shales. The nmineral is considered 4o have Fforued
either by direct precipitation frou gea waters, or oy uwetasou- tic
replacenent of the line-carbonstes by action of aciiic waters
generated from the pyrite bearing beds. The deussits are in



the fora of suall lenses within the red gheles, the best
~concentrations seen upstrean of the river Gangs near Lachien-
jhula, or as swall replacedent Genosits within carbonate rocks

near Szhagtradhara, and in the S0ng valley in Dehraiun end— -
Tehri Garbwal. ' '

-

The deposgits have been assgegsed in a very prelinincry fashion,
and the following tadles are compil=tions of the sraies end
regerves as known so far.

Poa iSriai #111

CibilCol LNLLYSIS & RowsEVud OF GIroUd
FrOu DIFFsRaia wOGALL T8 IN oo sali

Locality %_ Lnalysis (Lvera-e) Resérves
Combined a0 ] Sul:huric ) (estinmcted
water ; amiyirate in nill.tonnes

| (505)

Sahastradhara | 20.85% 335 455 Sxhausted

Mahipur-Sera § 20.9% 33.947 § 45.6% | 35,220

Lachuanjhula § 21.00% 33 o Voo Al 5k Y 8,00

(epprox.)

-

The reserve estiuates are for surface exposures that are alrcady
under mining through private parties, who are mainly meeting

the requireuents for the manufaeture of plaster of paris. The
potential reserves that could possibly be developed through

mechanised open-cast or underground methols are perhaps mueh
largex, - .

The deposits of this belt have not been able to find & market
in the State's eement industry so fer on account of errztic
and suall quantities wined by private lessees. JLfter a proper
assessiient throuzh detailed geological wgpping and drilling,
they could be considered for this industry, &s well s, for
waking sulphur through new processes uaing mollases, Gaveloped
by the Behid.i,} Franee,
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BARY MG — IuwasD

TLenticular veins of baryte (BaSo ) associated with galena (lead)
and copper sulphide ores were dlbcovered recently in fissures
cutting Blaini and Naghat formations in the Trol belt, between
Dehradun end Rishikesh. In the Song valley region itself,
aporox1mately 40 veins were found with poor surface extentions,
however, their association with uajor, large scals structures,
guch as the Xrol thrust, sugsests thet larger sub-gurface
deposits may be located.

Severel sanples of baryte were analysed in the laboratorics of
the State Directorate, and théyfshowedﬁa‘variation from 73.10% -
BaSo4 to 88.90% BaSo,. The total mincralised area is about

5.5 sq. kilometres iumediately south of the Song-Bandal river
confluence in Dehra Dun distriet. Approximately 5000 netrie
tonnes of ore is estimated fron he samll veins here.

OUfuR HINLRLLS

Occurreneeg of copper-lead nineralisation are reported from the
lower and upper-gections of the Jaunsar fomations in the
Chakrata division. Swall deposits of iron orecs siuilarly are
reported from near Nagthat, west of the river Yamuna. Generally
Speaking,‘geologiCal work-in the belt ﬁaé ghown a relationshin
of deeper tectonics with minsralisation in this belt. The

Jaunsar sections, therefore, nesd %o be probed in detall for
netallic wineralisation.

SULPHUR SPEING: Three important sulphur springs (cold) are
reporﬁea frou lfanjhera, Sahagtradhara in the Baldi river valléy,
and from near'Sera in the Song river valley. The spring; at
Sahgstradhara provide a tourist attrection. It was investigate®
several years ago, and was classified as "dedicinal water" by
P.K. Ghose, due tc the prasence of sulphates of sodiua gnd
nagnesiuu, bicarbonates, chlorides of alkalics and alkaline

earths. The following tables give detailg of the oar“straaaara
spring waters:
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TuBLE IX

SULPHUR SPKING .. S4HiSTRADHARA,

DEHRADUN

(Geolozy & Mining, U.P.)

Date of sample collectiont

Teupreture of spring water:

27th July, 1957

21.5°C

Tsnpreture of Baldi river water: 23.0°C

Transparency — cledr, white flaky deposit on standing for a
few dayse. White crystalline precipitate on
keeping for a few days with an electrolyle
(NalIl), presumably through precipitation of

$i0, and S.
Chenieal &__ Sarmle No. |
constituents 1 4 2 % (P.K.Ghose)
R 3 3
_ ) In parts § per million
Dempreture 24,5°C }  21.5°C 2 2300
g .
510, i 14 {14 b6
‘ .
Fe J? .0 . ;' X we
— 1 )
GE!. 528e5 g_ 52899 591-5
e 10844 1 108.2 | 12,3
. X
Na 35 a4 I 35.4 31447
K - | - A
01 3,2 i 3.7 i 5.0
So, 1371 L 13 ) 1580
~ HCo, RE L 273 {119
3 i 16 16 15.2
H.S. i J
o8- Q Present g Present Present
o 3 | g
o, % . { .. L ..
Total ions 23567 2667 .6 2915
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The Krol belt of the outer Himalaya is, hcrefore, potential
for indugtrial ninerals, some of which are likely to meet
our requlreapnts for cenent, chenicals and fertilizexr for a
long time tp eome. ’

5.4 THS DEOBLN-TEJAUM-CHAMOLI BELT;

The belt follows the entire middle Hinalaya in Uttar Pradesh.
While its relstionships with the older rocks of the Xrol belt
are yet o matier of controversy, in the Bhegirvathi- section; the
rocks of this belt apparently underlie the rocks of the
Jaunsar-Yorar Chakrata region. The bslt is comprised of two
najor formations classified under the Deoban-Tejom Group.

These are a basal carbonate — black shale to calc. shales
which are overlain, often discordantly, by massive Chamoli

quartzites. In the eastern sector, the quartrites appear +n be
overlain by &ark ghale-carbonate beda.

The belt appears to represent an inherrantly stable p;rt of

the ancient Hiuntlayan narine basin, the more negative parts of
which flanked this high both to the south and north. Since

the devcloPacnt of the formations, the stratlgraphlc record
would suggest that the belt remained a high bround where no
najor sedinents accunulated after perhaps the Pre-Cambrian—
Rephacan (600 n.years). However, the belt mugt contain
evidence of earth novenents that‘gave rise to sedinents over

a pulsating sea floor, which was later ef%ected by vertical
uplifts. Further, the scdimentation in this ancient palaeo—
basin must have been influenced by an environnent usually -
related to stable platforns, in which shallow seas, often
bonfined, eaugsed the enrichment of certein netals, particularly
lead and zinc. It is in this overall context of complex
geological environment that this belt is to be vicwed. The

. belt is iuportant for commercial deposits of Talc & Steatite,
and nagnesite. It is urgently being searched for copper—
lead-zinc and even uraniun. The belt sustained our ancient
copper nincs all along its length from Pithoragorh to
Uttarkashi. |
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The Deoban-Tejam zone forms as a complex ze—snticline which

has a gencral plusge towards the northwest. It essentially
follows three parzlliel antiform axes, all three being evident’
in Pithoragarh-Sirdang, only two in é“lmora and Chamoli, the
entire structure plunging out in north Dehreduvn and westwards.
Most minerel deposits of promise, however, are o far located =
along the southern and cergral axes in Pithomﬂgarh, Alwora,
Chenoli; Fauri and Uttarkagii districts. Tre following is an
eccount,of the important mitsrals found 3n ’his belt,

MuGNRSI™

Magnesite is today perhaps the ingt inportat nineral gfiour
Hinelayas, due to its need for Our iron en steel industry. The
only other sources for wmagnesite are in Tavl Nadu and Mysore
States. It is used for making dead Surnt Esnesite, the name
ndeaq burnt® indicating the degree ol burniz or calcination

of magnosium;carbonate to extrenely s:able rides, and as Hpogn

The dead burned

chron nagnesite
refraetory bqickgf In -the Utta? Prademniima.qs, the first

unit for dead burned nagnesite has been eswabl. .3 neay
Kafligarh-iateln, about 50 kilonetres north of .
of 100 tonnes per day capacity is nanaged by M/S

Iinited, a Govermnent undertaking and e joint secc

nagnesite fox direct use as a basit refrocter,
product is fyrther used for making shraght ¢

ra. The unit
ora Magsnesite

> Tolpany
formed by the perticipotion of the U.P. State indu. a1
Developnent Corporati and M/S Belpzhar Refractoric
evelopnent Corporation and M/S Belpzhar ra & subsidisary

of the Tata Iron & S%eel Co. Itd.). The mineral can
used for making lightly calcined nagnesite, basic nagi’
earbonnte and other chenicals, magnssite straw boards -
~insulation, and screl cewent. Such ancilaries are now
plannead, . ‘

her be
A4

Magnesite depdsits occur as small lenges within magsive d..
cf the cale zone of Tejan. It is c.nsidered to have forued
geological structmurcs, where the dolonite (CaMgCoj) Wag

Lam o
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‘.preférentially converted to coarsely crystalline nagnesite
through natursl soluticns. Sone workers, howsver, regard
these aos basically direct precipitates from l2rge ephineral
ancient marine basins. The ores mined usually contain
inpurities such as calcite, dolomite, giderite and talc which
have to be sortcd uwnually for naking dead burncd nmagnesite.

The deposits huve ‘been investigated prlnclnally fron. Plthoraoarh,
Llmora and Chamoli districts, though perts of Garhwal and Tehri
. may also be potentlal areas., In Plthorabarh, gignificant
‘deposits occur between Chandak 1nd Bigabajar, in the Ran Ganga
valley negr Thel and Tejan, an& fron around Dewal Thal, In
Linora dlstrlct the dep051ts are in three lﬁr e groups, in -

" the Someshwar (Girichching) - DewaluharéPagna-Nall sector.
following the southern axes of thu geanticline, in the.

Pungar valley and the Lahor valley, follow1n@ gener-1ly the
‘southern linb of the northern anticlinal axis. The Jhiroli

. deposits in the Dewaldhar group- are presently being mined at

the rate of about 225 tonnes per day.. These are estimated

at 4. OO million %onnes.- h '

In Chemoli lwstrlct the dep051ts occur in two groups, one
in the Pipalkoti - Hilang region south of Joshimath, and the
second in the Nendakini river valley fron near the V1lldges
Ghuni end Rauri, about 17 miles upstrean from Nandprayag.

- For purposes of exploitation snd expansion of the basic

- refroctories and ‘doad burnt magnesite units in the U.P.
Himalayas, the fithOragarh district is likely to contain

over 20-30.million tonnes, out of which over 3 nmillion tonnes
near Chandak have been proved for a new 100 T.P.D. venture

to be set up at. Plthoragnrh in the private seetor. In &loorn,
the expected reserves are arcund 20 willion tormmes. In |
-casg‘y?derground nining for magnésiﬁe‘is prpvedﬁto be ccononically -



‘viable, the reserves would then substantially increase. The
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followin: table describes some salient features of soue of the
smportent magnesite deposits known from the belt: - '

TiBls X

STATusE DESCRIBING S0ili SALINT
FLATURES OF THi waGHsSITE DulOSITS

Thickness of

Average Composition

Nene of ' ‘
deposit wineralise— M0 Ca0 510, Fey04 Bxtent/Reserves
tion
Dewaldhar  Renging 43,95 2.31 4,62 3.35 Exposed strike
between 50— to to to to  dength T797 f4. -
115 £t, av. 41.19 0,30 1.90 1.33 Estinated regerves
thickness : 7.9 ., tonnes with
T0 fect. overburden 1:1,
without overburden
3«3 me tonnes,
Agar— Varying 43,22 5.78 4.2) 3,02 Exposed strike
Girichchina between A to to ‘o to  length 3120 ft.
83 to 30 fte 38.13 2.14 1.58 2.21 ZHstimated resgerves
: upto’ 5200 level are
348 me tonnes.
Without overburden
1 million tons.
Nail 20-25 ft. 40.63 5,43 0.82 . 300 feet
Bhurgaon LAverage 42.85 1.93 172 4.80 {everal scattered
: outcrop betweecn
Pagnakhol and
Bhurgaon.
Bauri Sufficiently thick Bxposged in several
zones. One such
FONE LIGABUTe S
12004970 £1. ~nd
another 122572 feet
dsaun Lverage

T
!

B-rop

Two Geporits, one
of thou ueasuring
1200x4372 feut,



ne of Thicknesa of averege C?mpogétign Extent/Reserves
nosit ninerzlisa— ¥go Cz0 5102 e2 3
tion
nai— - Lverasze Quality variable in . Scattgred deposits
oup ' different parts of deposits =asszciated with
: dolonite & Tale,
rap 40 feet 42.13 1.95 4.90 4,37 Deposits weasuring
wnapani - 100 feet 43,29 1.22 5.18 2.61 Two furlongs
‘eXposure.
1lch.- 50 feet 43,59 1.24 , 2,82 3.73 Several discontinuouns
irbar - - deposits between
Jakh-Harhar.
iper 40-50 feet 4170 1.42 B.44 3.66 Mincraligation traced
: for 2000 feet,
huna, Sufficient 42,13 2.07 - 2490 497 BExuosed gtrike
hick : ' length 320 £+,
Lnother deposit
north of Pungar
measuring 1522x79) ft,.
arauli Lveragze 4217 1.17 7420 2.61 Extensive deposits
: cccurring between
Karavli & Mahatzaon.
Twelve known deposits
occurring in close
proxinity, constitut-
€s an xtensive depoeit
The deposits at
Dewalthal, Chandos,
Satsilen & Tadiari
are aneng the largest
group of Jenosits,
ranga— - Sufficientl Two deposits expised
Jueri thick ' for half a wile, one
is 75 £%. thick and
o - the other 230 feet.
Belakuchi Sp@ficiently Several deposits in
group thick deposits close proxinity
upto 80 feet, lerge denosite
measuring over
o - 530x300 £+,
Chuni ggpﬁgzimate 43.51 0O.28 3«T2 3.57 ELxtensive deposits

covering larze arcng.
Outcrop traced upto
530 feet,
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Talé is the goftest eommon minozel on the Livh
hardness, end is a hydrated silicate of magneeiun. It is
conponly found as lenticular deposits within dolomites,
megnegite or basie rocks. The more nassive varieties are often
ternmed soepstone, due to the soapy fecl of the mineral, or as
steatite. Apart from its coumon usage in cosmetics it is of
considerable importance as a fillsr in paints, textile and
paper industries, and in the uanufecture of cerarics, roofing
felts, ingecticide powers and svaps. It is 2lgo used as a
polighing, dusting or lubricating agent in the rubber, foundry
end grain food industries. Smell deposits of e nineral are
mined by private groups‘from parts of 4Llmora and Pithoragarh
districts. "Lava grade" talc is further exported to the U.K.,
end Burope, and there is seope for expanding exports to other
foreign countries as well,

In the Deoban-Tejem belt, the deposits are considered tc have
formed by the alteration of siliceous dolonites and magnesite.
In Pithoragarh district, deposits of talc ocour in association
with the principal naznesite deposits degeribed earlier, and
are nined from near Dewal Thal. In almora, the best deposits
sceur north, cast and northwest of Bageshwar, wnainly along with
north flank of the Pungar—lahore river axis., In Chauoli, .
the depogits were nined earlier frowm north of Pipalkoti.

The following tables give soue of the nain characterestiés

of the deposits in the Lahore and Pungér valleys of 4luaora
district,
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BASE NETALS

The Base-metals, eopper-lead and zine were extensively mined
from this belt in anelent times, the most limportant centres

of mining being Dewal Thal and ad joining areas in Plthoragarh,
prom around Shirhkahni-Bageshar in Almoraj the Dhanpur-Dobri-
Guar, south of the Alaknanda in Pamri Garhwal, and from near
Kunet and adjoining parts in Tehvi Garhwal district. Isolated
workings within the oale-zone are also reported from the
Ballangana valley in Uttarkashi, and from Chamoli dlstrlct.
The metal belt follows closely the deposits of talg and
maghesite desoribed earlier. The eommon site of e0pper
utensils used by the villagers today is evidence to.the
flourishing industry whieh existed in the past. "

Detailed exploration for copper is in hand through fhe
Geologigal Survey of India near Dhanpur in Pauri whére large
seale mineralisation &nd mines are seen, and by the State
Directarate in parts of Almora (Bageshwar) and Pithoragarh
distri ess. Commonly, the mineralisation zones appear to be
assocalated with massive siliceous to taleose dolomites, whieh
may in turn overlie or underlie hlaek shale beds. Virtually
all the old mines were located within "zones of oxidation"
where the sulphides of 20pper have broken down into earbonates
Oor oxides. In certain areas, howevir, localiseéd enrichment
through the replacement of iron sulphides (pyrite) by
chaleéoeite-bornite-ehaleopyrite—sulphides of eopper or
eopper-iron, is evident, but not persistant in depth. For

the anolent miner, this situationwas ideal as it gave the

possibility for mining and eoneentrating soft eopper ores
through the use of hand tools.

- Mest of the eopper oecurrences within this belt are perhaps=
derived through the mobilisation of primary metal in blaek
shales and the siliecous earbonates, and whieh was'subsequently

weathered into eopper-earhonates within extremely erratie
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oxidation zones, Their search, therefore, within shale-
aarbonate rTosk assosiation involves -the identificetion of
complex geological envircnments. While the oxidation zone
at Dhan pur is apparently very deep, as seen from adits
loonted between 3000-2300 metres sbove sea level, at Osail
in Pithoregarh distriet, it is extremely shallow and within
a vertieal zone of + 30 metres. ' '

~The author, from present knowledge, would like to conslude
that within this welt, while the best showings are within
messive ecarbonate rocks, in the present context, searehr would

" need to be intensified in more primary environmenits, such as
the blask shales themselves or the shale—cérborate—grahodiorit_
rock association.

SHISHKANI IEAD: The lead (often associated with zinc end.
_silver) deposit of Shishkhani ncar Bageshwar is presently the
only cne that may be eom.ercially exploitable. hecording 1o
reports of the Geological Survey of India, the deposit is

over 35@ metees long with total metal values ranging between
{~5%. Detailed work is in hand with the Mineral Exploration
Corpoxation of the Govermment of India for proving its grade

—and extent; Iead mineralisation is further reported from near

Guar, and from black shale sequences of Pithoragarh.

The Deoban-Te jam belt, odvering the entire middle Himalaya

in U.P. is a potential zone for the future discovery and mining
of these essential metals. It ealls for an integrated surveys
effort using a multi~deeipline approaei.

. URANIUM
Jranium showings are reported from the belt from near Nagarasu,
Wwithin what are probably the extention of the Chewoli quartzites,
and from near Derinag, from within the same yuertzites in the
Almora-Pithoragarh districts, The minerals ocwur &s dark, brown
t0 black inemustations and velns of pitch blende with -
Possibly some uraninite ag well. o
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In the osle zons of Tejam, deposits of limestone were searched,
within the gensrally dolomitised terrain, on the basis of
physieal characterestics of the carbonite sediments, in
partieular thelr grain size and beddinz. In gcneral these
anoient possibly Pre-Oambrian sarbonzte sediments have under-
gone verious degrees of dolomitisation, only the finer thlnly
bedded ones having pertially esexped this process, p0551bly
owing to their having been 1ithified more readily after thelr

deposition in the shallow marine basins.

Cement grade limestone deposité were located principally in
three arees, near BHULGACN east of Someshwar, ncar JHIROLI-
NATEIA where they underlie the megnesite deposits in Almora
distriet, and by the Geologiecal Survey of India from near
GAVGOTIGHAT in Pithorsgarh district. The following table
eompiles the grade and reserves of the abkove mentioned
deposits:

TABLE XII
LEMZNT GRAED LINZSTONZ DETOSITS IN TH3 CALC ZCNE
‘ OF TEJAM
game of { Chemioal Analysis % t Estimated reserves
¢posit % Averagﬁ) | (in willion Tonnes)
Ga0 g0 | s10,
1 D {
BHULGAON g 4%,580 L o 7-18 1800
GA iGOLLGHAT a 50.00 g 1 8.4 22.7
% ;

Sinee it may be diffieult to transport ecal in lerge bulks
to the above sites in the middle Himalaya for the production
of Portland eement, swall rotery or vertiezl shift kilns of
104-386 tormes per day ozpaeity zre under considervtion.
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Within the same belt, deposits of white %o light grey
erystalline, often deolomitie MARBLE are known to occur. Some’
good ocearrences are reported from %ke valley of the Birahi

Ganga in Chamoli district.

d—pert from the above named limestons and merble. deposits.
known in the belt, several other oesurrences no doubt must
exist. Their searah would be fruitful when a teckno_economic
feasibility for the menufaeture of lire, cement and chemicals
could be established in these &reas. '

"SLATE, which is a low grade reglonaily metamorphosed argillaceous
rock, forms eertain exeellent deposits within the belt. It is
used extensively for roofing or paving, and has potentialities
for export to other consuming ereas within the sountry. Good
deposits are mined from near Bageshwar, and potential deposits
are reported from near Karag in Almora district. o systéﬁétib
investigztions for exeminirg their extent or physical propertics
‘have yst been underteken. '

The ezlc. zone of T& jam, in 77iew of its potentiality for metals

. 1s presently given a high priority for geological investigations,

2.5 THE CRYSTALIIN. THRUST SHEET ALD TH& ROCT ZONE

Without going into any controversy, the rocks of the Tirust
Sheet may siwply be desoribed as crystalline meta~sediments
‘that cap the Krol and the Deoban-Te jam sequenees in tie outer
and middle Himaleya, aend are preserved within major s'nelines
a "Klippen", with the Deoban-Tejam roeks often forming &

- "Fenster™ or a window, In the outer Himalayas, the thrust
bound roeks are exposed in what are termed Satenga].ZBunﬂll,
Anri-Lansdown synolines, and they form the outer mointain
~ehain 1in Naini Tal and Pithoragarh distriets east of Nainital.
At lansdown end zear Amritpur (Naini Tal) they sontain
intrusive.granites. In_the middle Himalaya, the.cfystalline
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metamo-phic rocks occur along synclinal axes of Almora,
Bwarzhey, Duﬁatoli—“haliasen where again museovite-felsper
granites and the mica bearing pegmatites, often with

Tourn@line are associated. Within the calo. zone of Tegam,
they occur as isolated Klippe, or within mejor synclines, &s
that of Bugehwar-Bai jnath-Nandprayag but without the granite.
The Bageshvar axes joins'up west and north west of Nandprayag .
with the 20rth vlunging axis of the meta-sediments in the root
gone. The pefScice of metamorphie rocks over sediments and
thelr map ontint 4y into probable source sreas in the immer
Himaleye <¢lerly Sggest stupendious earth movements which
brought the older t:ystalline roeks, whieh must have formed
at grezt depshs undes high tempretures and pressures, 0 rest -
over sedimentary roek that were not buried so deeply. The
eontlnuity of “hese rOks into the inner Himalaya, where .they
form & norns seqience sing overlain by sediments, would
suggest that the imer H.alaya was the "Root Zone™ or the
gsource from where at leasigome of the thrust sheets were

derived by gravify slides Ccr a basement of varied sedimentary
rocks.

Some ocaaracterestiss of these Tuwkg are thdt the grade of

me temorphism apparertly increasétyp seetion, though the

grades are zcwally egntrolled by ‘ograds that are oblique %o
the foliation if thege rocks; that .o gouthern sections ere
eharacterised by arenaceous-argillaec ,q sequenees with granite,
whereas in the mid-Himalaya and partic arly-in Chemoli the
sequenees eontain earbonate interbeds Wi.ip the giliceous—
meta—-shaly sequences and_without the grar .. the highest
metemorphio grades ‘upto Kyanite-garnet) a. goon only in the
inner Himalaya, whers in the Harsil—Gangotr.?egion even the
grani tes, considered {to have formed throughc}qting or

anatexis of the sedimsnts, also oecur. Miner% vposits are
controlled within this zone broadly in aceordayl, with the above

mentioned charaeterestics Qf this belt, and are ow geseribed
briefly.
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ASBESTONS

“ﬁqbcstog, whiea is a fibrous veriety of several distinet
‘speoies of silieczte minerals, gencrally related to the
Amphiboles or Serpentine. It can be felted or woven &as any
other fivre, the reﬂuliang product being Iireproof. It is
ugsed widely for meking insulators, liners, acid and hezt
regsistant sheets, asbes%os—cement sheets, ete; the tensile
strength and length of tﬁe na%ural fibre determing,its
suitebility. Small deposits of the mineral are known from

Kanihayve, dJalal, Kuni, Bamcorl near QJandrapurl—Okhlmath in the
Mandaklnl valley in €.amol: d’strset.

The deposits are associated with low grade calc. silicate

rocks, with the SITKY TREMOLITE short fibre ashestos forming A
long fibtred veins within crystalline marbles. as at Kandhara,™
and the long fibrd veinsof possibly ALOSITE type assoeiated with
erystallire ankerite:sideritic szroonate rocks of Jalai, Kund
and Bamoori. The deposits are sul-able for making acid and

fire resistant sheets, brake-band linings amd insulating

" materials, however, camnot perhaps be considered for asbestos
ezmen t. -

SULPHUR

0ld sulphur mines are reported from the Nendakini I & II
forest divisions of the old Garhwal district, now Chawoli
district, in the Roopganaga valley near Sutol, about 50
kilometres east of KNandprayag. The deposits form as

inerustations within quartzites, One samp_e anaelysed gave the
following results:

5102 -83.7%, R2O3 -2.85%, 8 — 7.70%. DNo deteiled investi-
gations have yet been ~2rrisd oui.
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uiea pegmatites of small dimenskons, form en—eene’on,
teetouically éontrolled bodies within biotite shiszts of the
Thalisen region. Twelve sych bodies are reported from near
Jallu, Badni Ehal, Gadoli, Kunet and Ghuri villages in Pauri-
Gaerhwal distriet. Iiuseovite miea books of 10x7 ms. t0 10x8
ems were eollenmted from surfaee exposures. 014 mieca mines are
also reported in this area.

The geolog? cal setiing for Miea pegmatites is one of medium
grade ametamorphisum, within which the pegnatites are emplae:d.
The miez-pegmatites dimish in areas of high:r grade nmeta-
morphism. DIetailed tests ard trials are in hand on semples
e0lle?ted from the area. Ilamenite bearing seaists occur in
assoeiatioh néar Jallu, the erystals assaying 48.2% TiOQ.
@RAPHITE

Teposits of uswally amorphous to srystalline graphite are
reported from near Thaliasen-Kaprauli in Garhwal, ' from the -
Kalinitti hill and Darienhina north of Almora and from near
“unshiari in Pithoragavh.ﬁimtrict.44No_¢etailed data is yet
available and the dsposits are generally ocomsidered tn Le of
Jow grade. ‘

URANIUL & BaSE METALS

The meta-—caleareous-argillaezous sequences eof Chawoli in the
POKHART-TNDKHANT (mOHALﬁHAL)-mAGHKDNDI—JALAI region in
Chamoli district eoutain several old mines for copper. This
eppe.rs tc have been an important rentre for opper mining in
our anaient past. The mines near Pokhri were reviwed durlng the
last 18C0° and early present century by Cormish miners, who
aefter repertedly mining rich ores at shaliow depths ran into

. into lean bodies below, .

L
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Ao oty tma ok m ';the Pokhri-—l\"obankhal belt are radio-active
minerals whiech are under investigation through the Atomic
Minerals Division of the Goverrment of India. The uranium
bearing zones are reportedly of moderate to high grade

(+0.05% U 08)’ of fair lateral extention but rapidly dying out
in depth. Within the uranium-eopper belt, some small
‘lentieular bodies of stibnite (antimony sulph*de)vores were also
found by the Geological Survey of India.

Ths ecarbonate—argillaceous—quartzitic sequences of Pokhri-
Gkhimath-Tungnath are considered to be extremely laportant for
serching the ebove mentkoned metals. While uranium is likely 4o
be confineu to low grade meta—~sedimentary sequeness, e¢opper and
other base metal ores may be found in wider geological setting.

ASKOTEPOLYMEPATIIC ORES: Detailed investigatlons in hang ©

wath the Geological Survey of Indla near Askote in Pithoragarh
distric% have proﬁed the presenbe of a moderaté to small sized
ore body within the erystalline syneline overlying the oale. zone
roeks. Ore mineralisation comprises galena, sphalerite,
shaloopyrite (lead—zine~eopper5 within a structure over 300-400
metres long, about 2 metres wide, and assaying total metal
contents of 2-5% 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 erystalline belt is perhaps to be
- . rewarding in tae Himalayas, and the need is for large scale

integrated surveys us1ng stream-sediment geochemistry and
geological methods. '

OTHER INDUSTRIAL MINERALS

GARNET & KYANITE, which are of use in the abrasive and refractory
produais occur extensively within the root zone crystalline rocks,
near Sukl in the Bhagirathi valley in Uttarkashi, and in the
northern seetions of the Kali river valley in Pithoragarh
distriet. MNARBLE and assosiated cale., silieate roeks occur lower
down in seetion between Gangnani and.Sukl, near Badrinath Ji
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ané were mined for use in the eonstruction of Shri Badrinath
teaple. ANTIL.CNY & LRSENIC minerals are furth-r reported
from the glacial detris in the Shunkalpa glaeier.

SULPHUR & HOT STRINGS occur in the inner Himalaya within the
southern to central parts of the root zone section. Important
springs of hot water are reported from Gangani (Bhegirathi
valley) —ifandakini valley-Alaknanda at Shree Badrinath ji-
Tabpban neer Joshimath — Dar in the Dhauli valley in Pithoragsrh.
The axis sugzests the presence cof a HOT LINEAL.NT in the
Himalayas, which could be a potential souree for GEOTHERIAL
YOWER, or for minerals eontained in the hot waters of possible
deep seated origin. The encrustatiocns fram the hot spring
waters of Dar in Yithoregarh wer. analysed and showed the
following contents ( in gus/100 ce):

Residue after evaporation «» 0.1872
Silie2 + Insolubles +o 90,0924
Sesquioxide — R203 .« 60,0115
Ca0 “ee 0.0103

g0 .. 0.0052

- Chloride .. 0.0040
Sulphur .. 0.06975

or 3.168 gas per gallon
( Source: D.G.M. reports )

Iodern researsh suggests the need for detailed investigations
in sueh hot spots, which ocanbe potentisl arcas of wetallic
mineralisation, sulphur and oth:zr minerals as well. The reaote

and inaccessible nature of the belt has handicapped large
scale intensive surveys,

2.6 TH: TETHYAN  ZONE

The nauwe Tethyan zone is derived froa the name TETHYS given
by geologists to the ancient ses that separated the southern
GOWDVANA LnlD frow the norther ANGaRA L.ND., "The zone is
o2uprised of a norual sequenes of low

—-graue uweta-sediuentary
and sedimentary roaks of

varine origin, within whiah the rieh
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fogsil fauna is'evidenee to the evolution life froam the early
cembriam  (less than 600 gillion years) to the late Mesogzoic
(less than 135 millioxn years). The highest mountain peaks in
U.T. are underlain by these segaences OX the underlying Pre-—
Cambrian. orystalline roecks. In view of the rugged mountaln
country whiea follows this belt, investigations 80 far ‘have been
more Wwith ihe objeet of understanding the segquence in terms of
its broad lithology and fauna, and its overall strusture.
Kinerals ars mcrely reported ocecurrences SO far within the belt.
Thz belt, therefore, offers a vast, extrems:ly rugged terrain
with high relief, as a ohallenge 10O the present and future
geologists in Uttar Pradesh.

Te earlier figur:s in plate I show the divergent 1lithology,
which is perhaps interesting for non-metallies, limestone,
dolomite, phosphorite, as well as primary metallie mlnerals.

The telt requires a tremendous deployment of man-power that eould
operate during May-~September easr year, detailed photo-inter-
pretation . of structures and.roeks through multi-channel
scanning, air-borne geophysiss, and to start with regional stream
sediwent georhemistry with one sauple per square kiloumetre.
Such a eoverage necessarily involves trewendous finéncial inputs,
and hopefully these san be found in the mear future.

The foregoing paragraphs would show that the Himalayan belt in

U. P- edntains a vast potential for exploiting limestone, dolomite,
magngsite, roeck phosphate, gypswi, inlca, base-netals and

possibly also asbestos and uraniuws. The deep unferstanding su
urgently needed is laocking frow want «f detailed, even 1:50,009
geological raps. At the present rate, it is doubtful if a
ro~ordin: ted picturs of the Himalayas would emerge in the next
few deeacdes. The "author mekes the plea for giving our

Himalayas the iaportanre that is due so that men~power and

finmanee, in vastly increesed terms, eould be utilised for
thelr assesment.



—40—

2,7 THE CEWIRAL PLAINS

/ :
e central plains, which provide some of thc most fertile
tracts of lend in our country, are compriseé of Quaternary
peidmont and alluvium which relate to the Holocene and Reeznt
tiwmes. ‘Struotarally, the plains have foraed in a fore-deep
whieh parallels the Himslayan ohain %0 the north, and whiea
generally follows the Arravalli-Vindhyan—-Aroiasn axis west and
south of the Yauuns - Ganga lineausnts. While several views
have been expressed by famous people, gueh as B. Suess, S.
Burrard ca the origin of the fore-deep, more »geently 1t was
considered to have formed as a sag in the earths erust, between
the north drifting Indian eontinent and the. touparatively soff
sediments ascunalated in the Tethyan basin, whieh Were lz ter
upheaved into a mountain chain.

The ecentrel plains contain unconsolidated sediments, painly
sands, silts and clays with eccassional gravel beds and lenses
of peaty organic matter. The alluviunu is sub—divided into (a)
OIDZR AILUVIUM, and-(b) NEWAR ALLUVIUM, of mld to upper
Pliestocene (2-01 million years) and uppir Pliestocene to
Reeznt age.

The OIDER Alluvium, called Bhangsr in the Ganga valley, is
couprised of dark alluvium generally rieh in coneretions and
nodules of KARKsR, impure calcium carbonzte. It contains
rewains of extinet specles of animals including Rhinoceros, and
other maumals. It forws slightly elevated terraces, generally
above the present day flood levels, the present rivers having’
eut through to lower levels.

The NEWER ATIUVIUM, called Khedar in Punjaw 1s light edloured,

more sandy and poor in ealcareous matter. It contains foseils
of living specles. |

The plains and the alluvium wainly contain what are known as
"Vinor Minerals", which arc of great iuportance from the
revenue point of view to our State., In addition, the plains
eontain ebundant GROUND WATER whi ch provides vast zreas for
their needs of irrigation. Geologists furth.r expcot the

presene2 of warine Terbtizry roaks tn Porm folded belts below
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the alluvium, and saad & speculztion is of inportane: for
searcaing CIL & EATURAL GLS below the alluviel sover. The
diseovery of these struetares Ye.ow the Bhraszputra alluvium
in Upper Assam raises the belief that giilar struetures ey
ve found elswhers as well in this grezt sllavial basin. The
Pollowing is a des~ription of soue of the important minor
cinerals explited frow our plains.

BRICK EaRTH is a rninor nincrzl of great iwportance to our Stats.
1% sapports over 5000 brisk kilns in the dzntral and southern
parts of our State, each producing 10-5¢ lakh brieks per annuii,
end frow whiea & rininwn royalty of about Bs 70,00,809 per annum
ig expectec on the basis of a royalty of Ks, 1,50 per 1000 bricks

remfestured.

SLID & KORRUL. is exeavated fraow the nswef alluvium of the present
day ehrznnel Of Uus Yewuna near Okhla in Bulandsher, and froo
Bhognipur near Kalpl where extensive oderse sand deposits fro
older deposits forued under a presuskbly core turbulent aneient
Yarunz. These deposits are rined even through underground
uethods. It comprises sowe of the finest quality sand available
in the State. Sand is also nined extensively frox: the beds of
the Yaruna, Betwa ard Ken rivers in Hamirpur and Bend:s, and

good quality ocoarse worram is available frow the bed of the

gon river in lrzapur. Tc give an idea of the valus of sand
and worrws, suall areas necar Okhla are auetioned for over

Rs, 16,00,200 for periods of two years.

Deposits of KallKiR & FaRL have been mined for lime burning in
the Allahsbad, Lucknow and Gorakhpur divisions. Extensive

deposits of Kankar are known from the older alluvial tracts
1l over the ecntral p:zrts of the plains.

SALTELTRE, whioh forms us enerustutions over older alluviu

in methura, aligarh and ud301n1nL districts, is for.ed through
the deposition of nltrates and ehlorides of potassiuu &nd

sodiwa. Seraplngs of these natural salts are exte nsively
proeessed through large factories for the produecsiion of potassiu
nitrate. A e%u.on site around several villoges in Lathurs, where

this is a flourishing indns+try, is the ocnsantrztion of thess
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malts in large iron pans through solution, filtration cnd

evaporation. The ooneentrates arc then processed in the
factories loostteld within Mathura town.

BATLIAST, whieh is 1in demend for conerete, is extensively wined
Pron river peds as they arc traced frou the Himelayas into the
plains. MNining areas are granmted through sueticns, pernits

or through .incr mireral leases.

REH, the counuon whitc efflorescene: in western and esntral
U.P., is forued as @ result of aeouzuletion, in poorly drained
water-lopged areas of soils, through eonoszntration of desse-—
tinated salts in the subsurface. These are uainly ehlorides,
sulphates and carbonzte of sodiun, which contribute towards the
foruation of Usar Scuils.,

So fer, no systecati ¢ investigstions have been undertaken for
gualitative or quantitative agsessuient of the uinor cinerels.
This 16 now beeowing a pressing need with scphistiecation of
speeifie:tions by the sonsumers, and the necec for standardising
works in whi €1 these nay be used.

5. THE SOUTHIRN TRACT

The southern roéky belt of our State is eomprised of (a) an
ARGIAEN bageient eowplex, over whieh (b) linear zones of
sediventark rocks developed in the Pre—€anmbrian-Proterczolc-—
Garbrisn, and in the liesozoie tiues. (e) The Decean traps,

whieh represent a late Mesczolie-early Tertiary phase of vast
basic lava flows forwu the youngest rosks in the belt. Basically,
thesg roecks are distributed in two teotonie districts, the
Jhansi-lalitpur-Bznde, and the Allshebad - Mirzapur which
contein siwilar geclogiczl elemermts., Suelu tectonic settings,
particularly the Arehaen-Pre Cavbrian bounderic s, are extre cly
iuiportant sreas of winerogeny. In Uttar Pred-sh, wore and Liore
intensive geologiezl investigations bring forth the realisztion
for recognising anl understanding the ancivnt environuent within
whieh the arehien ant the later roeks of the Platforw eover
rorks foried. These envircnicnts in turn sugsest wincral
asseubklages whieh need to be sezroaed,
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The Areizezn base.ent cowplex in the Jhansi-Lalitpur region is
elassified into two tectonic sub-blocks, & northern granitised
co.plex which is the site for rining of Diaspore & Pyrophyllite
and a southern gn1e331c eouplex with lerge sultes of ultrabasle
to moidic intrusive roeks, potential for niekel and asgoclzated
base-uetals. EBach sub~blcek differs in its geotectonic,
eetivation, wagueti ¢ end ninerogenetic aspects. Thile this,
bloek eouprises an area of about 160x280 ki:s in the Jhansi
region, it is exposed south of the Vindhyen range in Mirzapur
where only the gniessic elements of the south Jhansl sub-block
are aprarent. This sﬁb—block, . was the preferred
site for the later sedirentation-deforiiation and igneous
zetivity during BIJAVAR, VINDHYaAN & GOND#ANA tiwes, which
witnessed the development of linear rarine and fresh water
busins. 4 transitional set of foruations, teraed BERWAR in
Lelitpur and JUNGEL in Mirszapur foru a distinet suit of ueta-
sediLents below the Bijawar's in both districts. The followling
table lists the geology and winerals in the distinet sediuentary
teetonle groups in southern Uttar Pradesh:
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The following are brief descript.ons of the importaﬁt

investigated so far in this tract.
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winerala

The Gondwanas form a lar-e outcrop in the south-western corner
of Hirzapur distirct., The conglowerates, sandstones and

shales of the Baraker formations contain a potential‘of oveY

900 million tonnes of graue III coal presently under development,
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thfough the National ozl - Development Corporatiom, and owex
two million +tonnes of fire clay suitabhle Tor rertain types oL

refraetories,
- COATL

¢oal deposits of Mirzapur district- are malnly sonfined %o the
Barkar stage of the Iower Gondwara C—roup. The o2al seains investi-
gated by the G.5.I. and the N.C.D.6. are classified as the
PUREWA top &nd bottom seams, TURRA seam and the KOTA soal sean.
The following table summarises the salient charzcterestics of the
seams investigated: ‘

TABIE XIV

SALIENT FEATURES OF THS PURLEWA, TUBRA
& KOTA COAL SEAMS '

Name Of seanm v QPurewa Tonj Purewa bottom [ Turra i _Kota
Thickness ' _ B .
{netres) § 6-9 % 10-14 | %14 21 g 2.3-4 .4
Loisture® 2 6.5~7+5 ?6 .2-8.6 %7.559 é -
hish % | 25-38 | 6.2-8.6  17-24 P
Volatyile mattexr %§ 26.5—28 330—31 g28-29 ﬁ -

¥
Fixed carbon % § 60 } 36-39 %44_47 g -
C-V-l / i - i 4830-5145 I 5495-5735 5 -
K.eel./ko t 4
K.cal/kg _ : _
KLcal/he  oewds | 2374200 |3700-400 4270-5420 é _

' T5-T0
H.G.I. 3 - } in Gorbi % .
1 ¢

Softening . 1 _ i
tempreture (°C) 31200-1400 51400 ;zzo 1406 | -
Hemespherical _ ¢
tempreture (°C) ? 1300-1500 § 14C0 ﬁ 1400 g -

Thje first mining venture within Uttar Pradesh recently cormenesd et
Bina, with the eormmencement of stripping of overburden for
. . The ﬁgaq;%F .

- exposing the Turra seam, estiudteéd to have a thickness of 18
‘metres, and proved reserves 60 million tommes. . The production
programme is llkely to commence from 1976-T7¢ 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
Bins, T-T 3% woisture, 23.6-28.3% Ash havilg a ¢.V.K Oal. per
Kilogram varying from 4660 to 4850. The production frou U.P,
colliaries is likely to meet the increased demands for power
generathon, and for setting up coal based fertilizer, low
tempreture carbonisation and producer gas units.

JFIhs  CLwY

- 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 the clay beds
indicating dehydration of the clay. Undehydrated clay was
noted in only one trench in the Bansgk areca. The regerves of
clay in the three area is given in Table XV, .

Pabii AV
Area ? Sector -giEstimated Yéservesg
in _ lakh 'l:nnn) —
Bansi 1. Gaurbotha Sector 4.06)
2. Charkakur Sector 3¢36)
{ 3. Sui Chattan Sector 9.73)
1. Isolated Hillocks 2,06
2« West of Bagkatwa ! 0.88

nals
« Bast of Chunahwanala 1.34)
. Jest of ChunahwenaXa 10.76)

$ L

Total Reserves 72419 ILakh tons

Samples of Slay from the three arecas has been tested and h.ove
shown that these alone are not suitable for any industrial
purpose due to their non-plastic nature and due to high porosity
of the material prepared. The elay could, however, be used

for making IS: 6 stundar fire-bricks after blending with
sultable plastic clay. 4ctual tests after such biending have

not so far been carried out. The properties of the clays as
determined by C.G.CR.I. are summarised.
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TABLIE xvi

PROPERTIES OF BANSI, MISRA &4D IIAKRL KO
CLAYS, DISTRICT MIRZAPUR

! Toss in | Plastic linit Ip.0.5.

% ignition - % (orton cones)
Bansi Clay ! 2.67 to 10.59 { Nil to 29.4 | _ 30-31 to 31-32 -
¥isra Clay§ 3.22 to 6.86 § Nil E 28-30 t0 31-32
Hakri Khoﬁj 3.74 to 10.0 { Nil to V. low 26~25 to 31-32
Clayo ' b . .

Several tests of the Bansi clay samples did not'givé the desired
improvememnt in porosity and P.C.E., neither by decfeasing the
proportion of low fusible élay nor by using finer grog and firing

$0 & temprature of 1400°G, It was therefore conmoluded that this
clay alone eon not be used for meking IS: 6 firc-bricks and a sulteh
ble plastic fire-clay having P:0.E. of at least Orton ons 28 will
have to be blended. Clays from Mi sra and Makri Khoh areas are
generally low in refractoriness than the Bansi clay end therefore

a plastie elay with refraetoriness of orton cone 30 will need i

be blended with these elays for making I8:6 quality fire-brieks.

2.10 THE VINDHYAN SUPER-GROUP

The Vindhyan Supre-Group in Utzar.Pradesh generally follows the vast
Plateau in the Mirzapur, Varanasi, Allahabed Band and Lalitpur
districts, as well as, forms linear outerops of the Semri in the

Son river valley of Mirzapur distriet.. It is e0mprised of a

basal group of marine Sedimentary earbormte formations and

and pyroelastio-vqleanie rocess ealled the SELRI GROUP, which is
Overlzin by unconforuable sequeness of mainl§ arenacecus or sandy

rocks elassified ag the KATMUR AND REWA Groups. The
following is a

be lto

deseription of the imporant minerals found in this



LINESTONE
Extensive deposits of limestone suitable for portland cenent
manufacture were reported by the G. S.I, from the Kajrahat and
Rohtes stages of the Son valley Vlndhyans in Iirzapur district.
Detailed investigations of these #wo belts have been .contlnuous]\.y
in hand with the U.P. Directorate since the yeur 1958,

Ko irekat Belt: The belt extends from Obra in the west to Kota
in the east along a strike length of about 18 ku. The
steatigraphic thickness of the Kajrahat stage linestone and
dolor te sequence varies between 400 to 600 m. The belt is
sub-divided into members 1 to 12, of which the members 1 to 4 .
‘have besn generally found to be below 2.2% MgO and of the grade
suitabls for eement manufaeture. The deposit has been divided
intc' seren blocks numbered from east towards west. DProving of
the reswrves of Block IV was earried out for the requirements

¢ the rovernment Cement Factory at Dalla. This factory is
at present produsing 1200 tomnes of ezment per day and all the
supplies of limestone are mined from Block IV, Table XVII gives
the provel and estimated reserves of limestone from the seven
blocks, aong with the average quality.

TABIE XVII

QIALITY LWD R SHERVES OF LILESTONE FROM
{AJRAHAT BolT, DISTRICT MIRZAPUR

Bloex Average qualify Reserves.

2% Mg 0% 810, % (Million tormes)
I 47, 2.56 11.3 13.19 (estimated
11 Ze5 2.68 “1.9 . 2.78 (estimated)
ITT 42.9 3,07 13.0 12.9 (estimated)

17 43,3 2.85 12.4 45.9 (Proved)
v¥ 42," 3.10 13.2 12.45 (estiuated)
VII 43,0 3.39 12.3 20.00 (tentative)

TOTAL 107.23% (estinated)




—51—

[=4

The highest grade of limestone 1g found in the easiern part of
the deposit in the Kanhar river valley, where a considerable
quantity of low silica high caleium material is available. The
iz0 end sillca content tend 1ls increase gradually towards west
in the Blocks VI to VII, where g0 exceeds the permitted limit
of 3.2%. This limestcne W1ll, however, be sultable for cement
after blending with high grade limestone. |

Rohtas Belt: This belt.rums through the entire width of the
Virzapur dgistrict from the l.P. border in the west to the Bihar
border in the east élong a strike length of about 90 km. Out of
this length 30 km of the western part is either intimately
intercalated with shales or is not exposed and is not suitable

for large scale industrial purposes. The remaining part of the
deposit has been investigated in some detall, and has been
divided infeur secters. The estimated reserves and quality 1is
given in Table XVIII.

| DABIE XVIII

QUALITY AND RESERVES OF LIMESTONE FRCM
ROHTAS BLLT, DISTRI T MIRZAPUR

. Seector ﬁ

€a0% | 0 Average quality 1 Reserves
g a g MgO% 510,% g (mllllOn
; Q : Q ; tonnes )
_1.G‘\lI‘lIla-- 38.1 to 4-8!5 O 4- to co 6. L]
e 3 8 to 17.9 48.90
2.Kanach- { 42.0 to 45.0 2.5 t0 3.0 §{ 11.0 to 14.5 35.00
Susnal g
-3 .Susnai— 42 0 to 43,0 2.0 t0 2.5 12.0 to 14.0 é
liahona ! ‘
-4-gaan%ni- 43.0 to 44 0 § 1.5 t0 2.0 § 11.0 o0 13.0 é 70.90
zsvhexr: ——rrereme
-k TOTAL { 180.80

out efrthe abov e mentloned'reserves, 23 million tennes have been
proved in the Ghaghar valley area of the first seotor by Dalela
(1969) eof U.P. Directorate. Detalled investigations in the

Seetors (2) and (4) and surfaece investigations in Sector (3)
are now inhand.
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Uses: The limestone deposits of Mirzapur district are being used
for cement manufaeture by the U.P. State Cement Corporation Ltd,
One cement factory 2t Churk operating on Sector (1) of the Rohtas
limestone is producing 1400 tommes of cement per day. The other
factory lomted at DPalla is using the 1imestone from Block IV of
the Kajrahat belt and is producing 1200 tonnes of cement per day.

Besides, a néw ezment factory of 1200 tennes per day eapacity is
proposed in the prevate sestor based on the Chandni-Basuhari sestor
of Rehtas belfa The total requirement of limestome for these three
faetories will 70, 60 and 30 willion tommes respectively and the.
total annual prE%uetion of ocment from Mirzaepur district is thus
likely to be 1. 68 million tommes.-

The limestone from the two belts is also used for buring lime ani .
abeut a dezen 1imé\kilns are operating in the Chopan-Salkhan area.
The supplies ef liﬁestone are drawn mainly from Pataudh area
(Satnarwa) of the Réhtas telt., Seme of the lime produezd is pure
enough fer use by Nehsrs Kanoria Chemicals fer various chemioal
purposes. Con51derable reserves of dolomitie limestone are
--available irmmembers T to 10 of the Kajrahat belt, which could be
used as ballast matérial and for dimensional stone blocks. Thin
bands ef S,M.S. grade limestone are alsoc available in Block I of
this belt. . ‘

DOI@LJTE

Two deposits of dolomite from southern Uttar Pradesh have been
investigated by the Iurectorpte, ore of high grade material discovered
1n the Kajrahat belt of lMiirzapur district and the other of blast

furrace grade dolomite from the Lower Vindhyan, Tirochan stage of
Banda district. ‘ ﬂ

5

Mirzapur dolomitez The deposft decurs as a more or less persistent
. band of variable thickness ag member 11 of the Ka jreshat Formation
and has been traaed as discontinuous outcrops along a strike

length of appr@x1mate1y 8 lu between south—east of Pari toward
nerth-west up to Chopan through Bagmanwan hill. The variation in
thiekness and chemical composition, as shuwn by surface sampling
ané drilling ef 3 holes is glven belaw,
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- South of Bari Village

Chopan : Bagménwan
Thiekness: 1C to Thicknessi 6 to 10 m Thi gkness: 7 m.
15 .
Insolubles: 2 to Insolubles: N.hA. Insolubles: L7t925%
2.5% - S
MgOs 19 to 20% MgO : Nohs gl: 19 te 20% -

The low insoluble ( 3%) and high MgO contemts meke the dolomite
emineﬁtly suitable for steel melting shop, as a flux material. The |
dolomite in massive, fine grained having a light grey colour. Total
reserves are estimated at 6 million temes, which need to be prved
by systematie drilling.

Banda Dolomite: The main exposure of Tirohan stage dolomite rums
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

of the exposed dolomite is over 30 m. Nineteen surfae: sample
lines plaecad 2t an interval of 500 m were run across the dolomite .
band. The following range of composition was established by
fhemiecal analysis. :

¥gO.: 18.06 to 19.62%; CaP: 26.81% to 28.41%
510, 5.89% to 11.29%;
RZOB: 1.90% to» 2.83%

Mineable reserves of rearly 10 millions of this dolomite are egtiw
mated from the belt., Iiajor part of the deposit appears to be
sultable for blast furnace in the steel industry where the upper
permissible limit fer silica is T%.

 CTAY AND TATERITE

Small depesits of clay form pockets over the Kajrahat shales east
of the Kanhar river near Hardi, and laterite eappings over the
Kajrahat dolomites are mined from the east of the Obra road near
Billi-Bari fer mixing with limestone for the produetion of eement.
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PYRITE WMINERAIISATION

Iﬁséemiﬁations ef pyrite (iron sulphide) aleng with traces of
lead and‘zinc'are found within the black shales of the Bijaigarh
formations, immediately north of the Ghaghar valley in Wirzapur.
Detailed investigations are in hand .

SILICA SalND

Regional investigation of the glass sand deposgits of parts of

Uttar Pradesh in Allahebad and Banda districts show that the Kaimur
guartzite formation exposed in thesdi stricts can divided intc

(1) Pratapur Mewber (ii) Shankergarh Member and (iii) Nanduri-
Eindoldandi Member, from bage to top. ILargest mines of silica-sand
are situated in the Pratapur lember in the Derabari, Kolahi,
Bhainsahi, Pardwan, Kanchanpur areas along‘the nala beds, where
"the ‘thickness of the glass sand has been found t0 extend up te

30 m. 4 wide veriation in the friability of this member has been
noted from one area tq‘another. Next in order of importance for
glass sand productionlis the Shankergarh Member whieh forms the
Shankergarh-Bargzedr  plateau. A& 2 to0 3 m thick sub-member within
this middle member is generally friable and extensive areas of the
same are being mined. The Menduri.Hindoldandi member oesurs as
small eutliers in Bhainshahi, Derabari, Manduri and Hindoldandi areas
and generally the entire exposed thickness of this member is
friable. The reserves are, however, limited and the maximum
thickness exposed is 16 m.

The friable siliez sards have developed within distinet members
as a result of weathering through acidic waters and their action
either in zones with pre-exlsting carborate and sulphides, or in
linear zones of shezring.. The friable zones o thus produced
through natural processes, are extremely eratie in terms of grade
cr thickness. Thelr evaluation, therefore, requires systematic
painstaking geclogical nethods .

Uses and specifications: Silica-sands are mainly used in the
manufacture of a number of varieties of glass, both adleured apd
olear. Their other important use is as foundary woulding sands
for meking moulds in casting industry, besides many other small
USESe -



For glass making sands a uniform grain size is an essential
requirement, besides low iron and titanium eontents. Over size

‘or fines in the sand tend to result in verations in the glass melt.
Lt least 70% of the sand should consist ¢f grains between 0.25 mm

- and 0.5 mm in diameter, in other words mest df the sand should
have —20+120 mesh B.S.S, size. Iron dxide should be less than
0.06% for elear glass and less than 1.2% for esloured glass. Ti0,
should always be less then 0.1% and siliez 96% %o 99%.

Sand required for foundry should have (i) sufficient chdesiveness
when moist (1i) sufficient refractoriness to withstand heat (iii)
sufficient strength to resist pressure (iv) enocugh permeability and
(v) preper texture and composition so that the mould will 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 elay material is very signifieant. Siliea
percentage should vary between 90 to 98 and alumina from 1 to 5.

Mechanical analysis of 55 samples of silioca sand eolleeted from the
three members from various areas has shown that in all the

samples 80% to 95% material is of the size — 30 + 120, B.S.S. mesh.
Chemieal analysis of insitu samples has shown a variation cf Si02'
between 94 and 97.4% while iron oxide varies from 0.04% to 1.1%.
Representative samples drawn from the staeoks in the important
quarrying areas showed & variation in sili® from HU% to 98.7%

and in iron oxide from 0.01% tc 0.93% in the Shankargarh Member
end 0.09% to 0.49% in Pratapur Member. A Wide range of ehemical
eomposition is obvious from these resultis. it appears that on
aeeount of this rcason the Pianning mmission had noted in their
dzvelepuent pregrame for the Fifth Plén.period& that the glass
industry . laeks anpdequate supply ef standardised raw materials and
the faetories should be supplied with graded sands from Allahabad-

. Banda distriets.

It has beecn generally cencluded that the sands ean e wsed for
moulding purposes by preparing synthetic sand mixutres with certair
percentages of Bihar bentonite and Dextrine at various meisture
contents. In view of good green strength, refrastoriness. and
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permeabi lity values obtained, the sands may be successfully used

in light to medium steel cast iron 2mnd non-ferrous- foundaries with
sultable addivtion of binders.

Merket for U.P., Sznds: $he reported production ef Slllca sand from
the eountry for glass 1ndustry during the year 1972 was 387,685 ,
tonnes, eut of which U.P.'s ecntribution was 167,967 tormes aocczording
to efficial figures. The ebove figures de not inelude the sand for
moulding purposes but probably includes eonsiderabdble quantities
consumed in industries otker than'glass. The Planning €ommission has
estimated that the Indian glass industry alune will require 400,000
tonnes of silica sand by 1978-9 to achieve a production level wf
approximately 500,000 tomnes of glass and glass-ware. The annual
growth rate of silica-sand -eonsumption is- 107,

In 1972, it was estimated “that the additional capaclties required
for various glass products by 1978~ @ would be as follows:

Item o | Annual eapacity.
(i) Plat glass 100,00( tonnes
(i) Bottles y ' 210,000 tonnes
(1ii) Glass shells for electric lauaps 13,5?0 tdnnes
(iv) ~ Glass wocol and Bibre glass 3,700 tonnes
(v) Optieal and opthalmic gless £80 tounes.

In 1970, fifteen of the largest glass plants in Uttar Pradesh _
econgumed just over 40,000 tonnes of silics sand. Two new sh.ct glass
plants are te be established in the Stetd in the next 2 or 3 years
and bcth will regquire about 1&,000 tomes of send anmally. It is
alse understoocd that one or two new bottle plamts will be ooming inte
produetion soon. With the additlonal cap acity plammed for U.P. amnd
making allowanez for expansion of existing units, the total demand
tor gless sards by factories oonsuming in excess of 1,000 tcmmes per
year will be at least 75,000 tonnes by 1975.

In West Bengel, twelve glass factories are registered with DGTD.

Out of these, four glass works eomsume over 60,000 tormes per year.

Assuming an. average consumption of 2,500 tcnnes by each.of the ether
8 factories, the potential merket in West Bergal is at least 80,000

tennes per year. Lt hes become already elear that there is o good
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seope of producing additional quantitites of sand from the,
Kllahabad and Bunda districts, which will need to Ye proeessed and’
and graded. A@cordingly the U.P. State Mineral Development |
Corporativn is plamning t¢ set up mines and & processing plant in
the arca. : ‘ |

BLUXITE & LITHOMARGE.-CLAY-06IBRE

Deposits ef bauxite were diseovered by the Direatarate'at
Ra jahuan, distries, Banda, in the year 1965, and detailed
invesvigations commenced in 1967.

The deposits of Bande are Spread over an area of about 2,5

sq. kms. in isolated hilloeks on the upper Vindhyan plateau
bordering Madhyé Pradesh. Considerable area of bauxitisation
is alss available in Madhya Pradesh where‘prqspecting has been
undertaken ty the G.S.I.

Within profiles of irreguﬂir thickness that reach a maximum
of 60 m., the bauxite member is generally 2 to 3 m thiek, but
an unusual thickness of 28.m is zeiieved in the central part.

Bauxite is occasionally overlain by small ani than outliers of
pisolitiec laterite amd is underlain by aluminous l=terite. The
bauxite along with the alwainous laterite has been elassified
in the following three grcdes :

4 Grade : AlZO3 above 507
B Grade A1263 between 45% and 50%

C Grade 2 Ale3 between 40% and 45%

Blo ckwise figures of reserves for the above grades is given
in Table XILX.
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TABLE XIX

RESERVES OF ' VAKIOUS GRATES OF BAUXITE
. IN RAJAHUAN, BANDA DI STRICT

Block Grade AVCTage Composition Reserves
A +1,0, _ 5§10, (#illion Temes)
. % %
I A 50.28 10 61.6 0.5 t0 7.3 1.55 (Proved
B 45.21 0 49.98 " 0.59 t05.83 0.75 EProved
3 40.13 to 44.80 1.20t0 9.6% 1.43 (Proved
II A 50.34 to 54.41 2.42 to 8.41 1.65 (estimated)
B 45.07 to 49.62 5.20 1£018.33}
¢ 40.07 to 44.88 4.38 $019.38 1,60 (estimated)
(gensrally 9%)
ITI Y Note: Major part comprizes of only 0.15 (estimated)
~ laterites, detailed work not done. :
Isolated bauxite outesops:
estimated by preliminary
examinzation. 0.2 (estimated) -
Iv A 50,0 e $59.00 0.78 to 4.54 0.086 (Proved)+0.15
B 45,03 to 4 .93 0.74 1t019.95 0.073(estimated)
o oL . (generally 6%)
0 40.02 to 44 76 1.32 to 12.60 1.48 (estimated)
v A 50.66 to 59.82 0.%5 te 2.72) 2.5 {estimated)
B 4%.31 to 49.28 3455 to 3.0 :
c . 2,00 (estimated)
Note: Thls block has not been proupeetea
in detail. '
VI A 51.12 to 59.22 0.96 to 1.76)
B - - 1.5 festimated;
C - : , - 1.5 (estimated

‘Tetal reserves of 4 and B grade = 8.4 million tonnes
Total reserves & C grade = 8,2 million tonnes

Uses of Specifications: The main use of tauxite is in the

production of alumina for aluminium. Mess;s Hindustan Aluminiua

'Corporation Limited, Renukote, District Mirzapur are using this

bauxite as well for metal production.
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Other important uges of bauxite abe in refractories and
abrasives. The Eajahuan bauxite appears to be suitable fow
_ abrasivee, and only very selected parts of the deposit may be
suitable for refreotories on account of the high titanium content
in the 4 grade ore, TiO, in the bauxite ranges frem 9% to 18%,
however; no economical method has go far been evolved to separate-

titania from the red mud or the pauxite.
I

The basal membsy of the 1ater1té profile in the Ragahuan area
comprises of & nlay llthomarge whose thickness varies beteen

3 to 30 m, The clay found in ﬁhe 11thomarge containg up te 6%
Fe 03 but the material may be sbitable for making sanitary pipes.
Testing is to be donm in case %he results are encouraging,

suitable areas for open cast minlng will have %o be searched,

The llthomarge 2lso containsg layers of yellew ochre and in the
Geodhin hill a small underground mine is operating to produce
yellow oehre., This is used in the palnt industry. Any large

scale plans for mining of yellbw oehre do not appear to be -,
pOSSlble due to llmlted reserves.

Xaranasi;Banx;igz The G.S.I. have discoversd 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 ﬁleat_fillingfdepressinnseinpAllahabad district,

- BASE M&TALS

Recent dlamond drllllno undoxtaken 1n theﬁlower (basal) sillca
sand bearlng member in the Shankergarh area haeitevealed the
presence of carbonat°s” oxides and relict sulphldes of lcad and
-_z1nc below zones of friable sands. ?alenanbaxyte mineralisation

further has been rcported from cale. §andst0nes forming the upper
baedg of thei§aimurtsendstone near Manikpur. Thesec f£inds open
up-an entirely new grsund for base”me&als;

- hUILDING’SToﬁE |

The red, spotted or the cream = whlte sandstones mined from Upper
Vindhyan horizons have heen the tradltlonal source for buxldlna
gtones. The red sandstone . uged at Agra and Delhi ipn fameus
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historical buildings was derived from mines in Lgre. Tt is
also extensively mined from Lalitpurd,3§g§g? £llahabad,
Idrzapur and Varanasi districts.

2.11 THE BIJAWAR GROUP

The group eomprised of sedimentary and meta-sedimentary (low
grade) rocks uneonformably uhderlies the Semrd Group of the
Vindhyan in Mirzapur and Ialitpur-districts., It _consiwts—of
shallow water marine sediments, parts of whom z2re suspected o
have teen deposited inm lagoonal-deltaic enviromments. The
group is basically comprised of basal carbonste_rudite beds
whiech are overlain By banded hematitie iron ores. These are
in turn overlain by argillaceous roeks. The Bijawer's eontain
intrusives of basic and some posslibly ultrabasie rocks, which
are cut by young, often pegmatitic granites. The following arqﬁ
.enime _important mineral oecurrences of the Bl jawars. : ™S

OIPPER-LEAD-ZING NINERLLISATION

Extensive mineraligation of espper in linear zones of weathering
and strata-bound lead-zinc has been investigated in the laver
members of the Bijawar group near Somrai in Lalitpur distriet.
The following table summarises the extent and grade found se fap:

TABIE XX
Loe°11ty} Yietal j Extent Grade g Strueture
Sonrai Copper% 400 netres Ce5 - 1% Oxidation zones in orogs
—3 metres - faults and deeollement
w within shesred ezrbo-~
, nates.
Pisneri goppery + 1 km 1-2 | 0.5 = 0.8% Veins in fraetured parts
| metres wide { of Bandei sandstone.
West Lead—- § + 1 ko 1-3 0-5 - 1% Dissemwinations in
. Sonral zine metres zones Q Rohiri earbonate beds
e with laninae.
A Py

Detailed investigations are in hand for following up the
diseevered and other posslble environments within the sawme belt.
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URANIUM: Uranium in the form ef tﬁe‘mineral coffinite occurs with -
hard bitumin within zongs . 0of deeollement, as well as, the brecelated
parts of Bandei sandstone, where copper-lead-zince sulphides are '
also associated, The preliminery werk done so far shows widespread
mineralisation within these structures along a strike length of
over 6 kilometres, The best‘zone intersected 8o far assays over
0.06% U,0g in 2.5 metres, along wita 0,5% Cu aund over 1% Pb-Zn.
The association of uranium with eopper within the baszal teds of
$he Bijewar in Sorrei shows promise for the disesvery .of multi-
Letal ores in Lalitpur distriet. The investigations are in hand
by the Dirsetorate is eollaboration with U.N. #ineral Surveys in
Vttar Pradesh., GOLD mineralisation hes further been discovered
in the belt,-anqit ocecurs along the faulted pargin of the 2Bijawazrs
with the besemsnt eomplex. Preliminary asseys show gold values
from 0,8 -~ 1.5 grams per tomne in zones of 2 metres anl more.
The disesveries of eomplex Cu~Pb-Zn-d_iu mineralisction in the
Bi jewar's of Ielitpur raise hopes fer finding one or two ef these
metals in seonomically explolitable quentities. Anoualous niekel
values were reeorded from the same belt in Mirzapur distriet by
the Geologioeal Survey of India. | \
IARBIE

White nedium e fincly erystalline merble oesurs 2t Ningha,
within a dome shaped antielinal structure.in the basal Bl jawar
earbonates of Mirzzpur. It was previously mined in o spall way
for produsing marble ehips. The deposits 2re ssticated at over
T million tomnes upto 30 wetre depib fycwm surface, and the
following table shows ihelr grade-wise reserves:

' TaBLE XXI '

CiELNTI Gty GraDING OF NINGHA tARBILw. DEPOSIT
DISTRICT IRZAPUR

GR+DE COw:fOSTTICH RESERVES *
L . Y 48,5 % to 51.55% 4.8 willion tonnes
g0 -t 0.45% to 1.94%
810, :  5.44% to B.76%
3 | 840 48,12% to 49.32% 2.4 rillion fennes

IigO : 2.32% to 3.32%
510, ¢ 4.19% to 7.33%
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Silice content is on the high side:2s regards the use of this
merble in the chemical industry, however, some low siliea bands
(relow 3% siliaa) are reported from the eagtern part of the
deposit. ‘This marble, thereforeyis generally sultable for the
eement industry alone for purposes of up-grading the eement

raw materials., ' : //

The marble is medium to fine grained, predominantly white .
eoloured with oecasional light grey and yarely pink shades.
_Light grey bands upto 1 em thickness are sometimes present,
~ showing flow folds. Iaminations and beds of quartzite are
commonly present in the marble and are generally'found near
its contaet with the overlying quartzite member. Exploratory
mining for deteeting the presenee of unfraetured marble,
 sultable for making marble slabs, was earried out in the year
1973 by a private edmpany who are seeking collaboration with
the U.P. State Cement ©orporation for setting up 2 marble mine.
The marble was not found to.be free f rom fractures upto a
depth of two meters. It is, however, believed that in greater
depth the marble should be free from fractures, as unbroken
eore samples upto 8 feet 1n length were faken out during
drilling earried out by the Direetorate in 1966~67. It hes
been deoided that the U.P. State Cement Corporation will first
mine out marble upto & reasonable depths before attempts to
test the marhkle for finding unfraetured bloeks is made again.

ANDALUSITE

The #.8.I. have investigated deposité of andalusite found over
an e xtensive area near Wyndhamganj, Mirzapur distriet. Crystals
of andalusite of an average size of 1 40 2 em length are found
distributed in the eountry rock of Bijawar phyllites in close
proximity of intrusive granites and in the guartz veilns and
pegmatites traversing the phyllites. Andalusite also ocours
as plaecer deposit near Mahwaria over an area of 1.5 sq. km.



—6he

‘More samples will therefore reed to be tested to gee if some

gimpde wethod of beneficiation eould be adopted to screp and

wash ocut the impwrities. Possiblytsalcinﬁdnanihlusite ?ould

perhaps be msed for spark plug insulators, and for laboratar y
poreelain and thermo-eouple protcetion tubes. '

IOW GRADE INRCN OEES

Terge deposits of bvanded hematite—quartzites form a middle

" member within the Bijawars of Mirgepur end lelitpur distriets,
where they are found south of Obra and near Solda respeetively.
The low grade ores oontain small poekets of enriehed secéniary
erystalline hematite which was mined in the early years from
near Solda in Lalitpur, and was supplied to the steel industey
in Kanpur many years &ago. ' '

Preliminary work dcne en the low grade ores in Mirzapur showed
while most cf it eontains iron between 25~35%, SiO2 varies
between 25-40%., The higher grade poekets eontain rier cres
with over 62-65% Fe., These are, however, extremely small to
merit exploitation.

CALCITE

‘&n oncurrenee of ealeite within the Bijawars is loeated to

the NNE of village “arsci, district Mirzagur. Since the
eontinuity of the deposit in depth is not aseertained, rescrves
were ealsulated only upto 5 fest depti 2nd nearly 5,00C tonnes

of ealsite are estimated. The mireral is usually of white

eolour with ferruginous staining, however;-the guality improves
in the north-western part of the deposit where it is tyansluscent
t0 transparent.. Table XXII gives the chexieal analysis results
of trensh semples eolleeted. ;
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| CHuMICAL ANZLYSIS RESULYTS OF Calbllb
¥l  paRSOI, DISTHICY LIKHZAFUR

Y

Sample No. 1 2 3
antentan__,__n*“__an,db e -1 %
5i0, + Insol. & 0.66 1.63 1.54
Before washing & 0.74- 1.63 - 1.61
B,05 After washing | 0.6013 1.064 - 0.839
Ca0 54.63 §  54.37 . 53.81
kg0 g 0.20 0.43 0.41
*oss - 43.24 42,43 42,43
Total CaO3 ) 97.50 | 97.06 96 .05
)

232 Tl osRtwait  FOHwaTIOLS ~JULEGLL

The group of meta-sediments and possible pyroclastic rocks
that occur below the Bijawars in Lalitpur, and possibly

also in Mirzapur are given this name. They are comprised
basal quartz conglomerates, shloritic andblack ghales with
quartzites and banded magnetite quartzites. The formations
are being searched for gold in zones of alternation and
within the conglomerates where low surfiace values (below 1.5
gms per tonne) have been found. The only wineral so far of
possible economic veslue are the magnetic iron ores which are
not described.

L1RUN Ofos
Banded magnetite quartzites form a chain of eagt-northeast
trending hillocks in the Berwar-Girar area, west of the
Dhasan river in Lalitpur. The deposits are egtimated =%
over 30 million tonnes with +28% Fe. Detziled evaluation ig
in hand for examining the possibility of concentrating the
ore for making sponge iron.
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2.13 THE BASEMENT GOMPIEX

The basecment “rehaean complex, edmprised of the elements
described briefly earlier has given indieations of base-metals,
niekel, molybdenum, and mies in pegmatites. -However, the only
geonomie minerals in this belt are deposits of pyrophyllite and
diaspore eeramie pegmatites and graphite which ere described’
briefly.

PYROPHYLLITE-DIASPORE

Numerous deposits of varying dimensions'ha#e bseome known in the
Jhansi and Hamirpur distriets, assoelated with quartz reefs amd
the Basement Complex. The earliest dlscaverles made by Misra
(1944 & 1953) in Balar, Bijri, Dhankua areas of distriet Jhansi
and Gaurahri deposit of distriet Hamirpur are presently held
‘under mining lease by private partles. inlng of these minerals
started in the year 1964 for industrial utilisation, prior to
whieh only pyrophyllite was being used on aot&age industry seale
for making of nots and vases by the loeal men. The following
grades 'of pyrophyllite and dlaspore are belng pro€uesd by Messrs
. Bastern Min.rals (Private) Limited in Jhansi distriet. Diaspore
is generally found in the form of geodes and veins in the
pyrophylli te. ' |

1, Pyrophylllte

Grade ~ 1 A12o3 %3%, Fe 03 1%
Grade - 2 A]_ZO3 50%, Fe203 %% (powdered)

2, Iiaspore |

D ~ 1 Grade: A12O3 65%, Fe 0 1%

"D - 2 Grade: 81,05 5%, TFe 05 3%
D -~ 3 Grade: 41,035 60 to 65%, Fe,05 3%
D —~ 4 Gradet #£1,0, 55 to 60%, Fezo 5% (only in wowdex
‘ 23 3 form

The oompany has installed a erushing and pulverising plant in
Jhansli. Besldes, despatehing of luap sized pyrophyllite and

e
162540
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diaspore for befter grades to various eonsumers in the refractorj
and ceramilc industry in the eountry, the oompany utilises the second
. grade pyrophyllite powder for making pestiecides, while diaspore
. powder of D-4 grade and having the sige of +30 mesh 10% and -30
mesh 90% material, is dispatched to the leading high alumina
refractory manufaeturers of the country. |

¢n the basis of investigations earried wut later by the U.P,
Direetorate, the reserves of pyrophyllite and dliaspore estimated
from various deposits of Jhunsi distriet are givwen in Table XXIV.
The quantity of diaspore normally available varies from 7% to 10%
of the pyrophyllité, with exeeption of Bijri deposit where the
pereentage of diaspore is almost zercs The deposits of Hamirpur
distriet located in Gaurshri, Pahari-Garhi, Tori asnd Turra lichan
nge not been investigated so far.

T&BLE X{TIV

. TENTATIVE RESERVES OF PYROPHYLLITE 4ND DILaSPORE
IN JHANSI DISTRICT

i

Name of Deposit Ieesed to/vaeant Estimated Reserves (lonnes)
' : : : Pyrophyllite Diasypore
. —
1. Palar-@arhari =~ Eastern Minerals 21,600 2,400
8. Bijri ' . Bastern Minerals 48,000 2,000
3+ Dhankua Ishwar Industries - 8,000 5,000 -
4. Mailar / Bastern Minerals 33,600 3,600
5. Bawal-Tanda n  (Partially) 13,600 1,300
6. North Dhankua Vaeant 10,800 1,200
Y. Tori-Bar . Vaoant 90,000 10,000
8. Patha Vacant 7,000 1,000
9. larwari ' Sri Ial Chand Chaddha Very small X

10.Harpura Vaeant . N.4. N.i,

Results of Testing: The deposit Tori-Bar found and investigated
by the Direetorate in detail has shown the presence of following
grades of the two minerals:




6B

Quality - Reserves
Pyrophyliite 41,0 28.11% to 35.4% 9G,C00 tomnes

e

123 )
Fe 0 5 * 3.24 to 10.0%

Diaspore ‘.1203 : 50.40% to 56.7% 10,000 tonnes
' ' 2 3 1.5% o £€.80%

In this area diaspors is not found in the form of geodes or veins
but is present in thiek lentioular bodies in which diaspore and
pyropayllite oezur having an intimete intergrowtﬁ, or as dis-
geminations of diaspore in pyrophyllite. This has resulted in
the lowering of the quality of diaspore. A sample of this low
grade diaspore was tested at the Warren Spring'Laboratories,
England for finding a method ef upgrading the ore. The sample
eontalned 56.7% AL 0 3 and approximately 50% diaspore.

-

Heavy 11qu1d analysia showed that the 3.2 Sps gr. sink produet
had an assay of §9.3% &l O3 and the 3.0 sp. gr. sink produet an
assay of T75.6%. 93. 9% of the dlaspore was present as 3.0 SPe ETw
‘sink preduet (85.1% allowing for slime loss) and this will
represent the meximum potential recovery of the aiaspore at the
85% passihgl100 wesh grind. In folation studies the preliminary
bensh peal tests eomprising of eight tests showed that some of the
' pyrophyllite was readily'floatable using amine or frother -~
eollector systems &t acid PH. Best grade of diaspore was, however,
restricted to a 75% sink eonicnt even when & ¢oarser deslime was
usrd. HNieroscopic examination of the diaspor: product shawed it
to eontain eoerse pyrophyllite which was proving difficult to float.
The main series of floatation test work ineluded eleven tests in
‘which it was deeided to float out the fine pyrophyllite and then
?leat the diaspore subsequently using sodium oleate colleetor.
Generally the results of this -series were very satisfaetory and in
. terms. of heavy liquid anelysis the firel diaspore eoneentrate
eonsistently had 2 3.0 sp. gr. sink eantent of 05% and frequently
2%%. Keaonvery of the 3.0 sp.gr. sink naterial to the diszspore
products varied from 61 to 84%, the best result being aehicved in
a test where an 83.4% reeovery was ocbiained +0 a combined diaspore
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ccﬁcentrate (including cleaner tailing) eonteining 92% sink
material. The Al,0, content of this product was 67.0%. This is
lower than env1Saged from the heavy liquid analysis but is still
et an aoesaptable level., Weight reoOVery to thls concentrate was

' 52.5% on deslimed feed or 39.9% on head ore.

Floatation could be achieved in soft or hard water and the best
eonditions for pyrophyllite floatation were using stage additions
of Dow 250 (total . 033 kg/tomne) &s eolls etor frother at pH 3.
The stardard oleste addition for disspore floatation was 0.55 kg/
' tonne and pH was-malntaired in the range 6—6 5»

It.was reegommended that batﬁh test work should be done on larger
-representative samples te be followed by eontinuocus pilot plant
testlng to provide data for proezss eosting. -

A pl?n for setting up & high alumina refractory plant in the Jhansi.
distriet is under eonsideration. An annual capacity of producing
4,000 tomes OF hlgh alumina brleS from diaspore is being
proposed for the first dbout four-five. years. after which the
dlaspore reserves are likely to be exhausted and bricks would be
uenufactured from pyrophyllite: ~

CER:MIC PEGHLTITES

Felspar predomlnant pegnatites have veen found by the U.P,
Directortte near BlJOli rallway station, dlstrlct Jhansi over an
sreas of aboul one square kilometer in the Basement Complex.

The felspar generally econteins intergrown quartz, however, pure
felspar is oommqnly present. A potential reserve of about

200,000 tommes Of felspar of mixed grede 1s estimated out of walch
nearly half the quantity could be of the grade acceptable for
eeramic industry. |

Surface samples distributed owr one outerop area of 20,000
Sq. m were analysed for their alkalil content. The results

are given in table. XXV. Preliminery tests o2rricd out by

the Government Potteries @:ntre, Ialitpur have shown promising
results, for use of the felsper in e=ramics,
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TaBLE XXV

ANATYSIS RESULTS OF FEISP:R SsNPLES FROM
BIJOLI, JHANSI DISTRICT (BY Flulii PHOTOMETER)

Sample Na. % NEZO ' % KéO % Total Llkalies:
1, 4.99 10. 96 15,95
2- 3.19 7-48 . 10067
3 3.07 12.37 15.44
4. 3.34 11.37- , 14.71
51 4~21 8017 12-38
6. - 2.81 11.32 14.13
7. 3036 10:81 ' 14017
8., 3.70 11,05 . 14.75
9t 1-39 12-46 ) 13 -85

10. 1.40 12.51 o 13.91
1. 2.73

10439 R ENTE

Uses: The aceeptable grade of felspar shewld have total alkalies
above 12% out of whioh K,0 should be above 10%. At the presetit,
the requirement of .all the pottery industry in the State is met
by material brought from Rajesthan. The total amnual requirement
is of about 20,000 tonnes aml @n be met by the Bijoli deposits,
in ease they are found of zeceptable grade afteér testing, for
several years.

- GRATHITE
4 lenticulear body of graphife cccurs, possibly ‘as a xenolith in
the Bagement Complex of Bundelkhend near Pathanauri village in Birw'. |
river éeetioh, Hamirpur distriot. GraphitisatiOn is parallel %o
the E.W. foliation of the gneiss —~ sehists eountry rock, and has
been obsérved over a width of three meters. Strike extension 1s
not seen on aesdunt of alluvial edver on both the banks of Birme.
4 preliminary geophysie2l survey by E.M., Magnetometer and 8.P. me*i
hag been eondueted to test the strike extension of graphite. The
results of this survey are awalted.

Fine inelusions of siliesous eountry roek are present in the graphi{;
zone, however, 1t may be expected that the roek will yield about,5qme
graphi te. Processing of the ore Will be neeessary before it ean be
used for industrial purpnses, Detailed work is in hend.
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3, MINGRLL BuseD INDUSIRISS
PLESSET AFD FUTURS POSSIBILITIAS

Geological ex;lo retion in Uttar Pradesgh bag led t0 the
develogpnent of cement, refractory and Paryr industry,

4luminivn industry, which wag earlier established in Mirsapur
district on the basis of availabili iy of eheap power, can now
be expawied on new bauxite deposits located within the State.
In ad altloa, several swall units are in piroduction for ceranics,
and more rscently n¢n;-btuel plants have deviloped in various
parts of ‘the State. On o sualler scalsg, lime and ¢leunicals
from limestone are produced frow areas having vast resources

of limcstone. Kention may be mezde here also of the several
brick kilns which are in operation throughout the State and
which utilise our minor minersl - brick uzrth. While all the
ex1st1n~ mineral based indugtrial units can be expanded in

the near future, there are possibilitics for setting up others
and which are now to be persucd throuv:h the newly established
U.P. Btate iineral Developuent Corporation. Thercfore, in
addition to the effor s through the nrivate gector, the

Central and Stats Corporatlcns are now o play e vital role

in the development of minersl based industries in Uttar Pradecsh,

The followiny is & brief account of the existing, as well as,
thoge nmineral based units which zre likely to be cunsidered
in the coming future, and hopefully would develop by the furn .
of the present century.

3,1 LLUMINL & ALUMINIUH

The alluminium inGustry at Renukcot, Mirzapur is perhapns the
largeét siple unit baged on mincrals. The 83,000 tonnes

ﬁer aanuwa emeltcr installed by M/8 Eindustan &luniniun
Gorporation, ag licensed earlier, is propossd to expand o a
total capacity of 1.20 lae tommsg per znnum of aluniniua metal,
While the present ﬂaiacity of the $lart ia based »n bauxite
nines owned by the Company ulqwhbre in the country, the
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expansion project was considered to be feasible'on the basis

of new regerves discovered in the Allshabad, Banda and Varanasi
districts cescribed earlier,

The industry is presently faced with acute power shortage which
 would hopetully be overcoue and which would enable it to expand
to produee approXimately 2.40. lac tonnes of alumlna and about
1.20 lae tommes of metal, In addition, techn@lo&J needs to be
developed for utilising low grade bauxite ores, as well ag, for
recovering important by-produets such as iron, titanium, vanadiun
and othesrs which are today wasted in the red wud produced during
the procesgsing of various types of abuxite,

3.0 BiSH LND Offlsx waliLs

Under thie péragraph nention is merely to be made on deposits

of lead-zinc-copper-uranium and gold which have ginece become
known in the State, partieularly in our districts Lalitpur and
Pithoragerh, -’ The developuent of concentrating plents or smelter
for producing the above menticned netals would depend upon the
size of the ore bodies eventually proved in terms of their grade
and tonnege. While detailed work is a1ready in hand through the
State Directorate and Geological Survey o* India, this needs to
be steped up with a view to quickly outlinlnw the deposits and
then planning processing plants based oh thoge thet may be found |
feasible. | |

3,3  CHuLNT

""he cement industry in Uttar Pradesh is entirely in the hands .
of the public sector., The newly formed U.P., State Cenent
Corporation is operating two eement plan@s of 14730 and 1220
tonnes per day capacity at Churk and Dal}a in Nirzapur districts.
The two plants draw their requirements of limestone from
regerves available in the Rohtas and Ka;rahat linestone belts.
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4s a result of investigationsvcdmpleted so far, the U.P., State
Cenent Corporation aré now eomnitted to large scale expansion,
Two new kilns of 1200 tonnes per day capasity for making
protlend cement;, as well as, an ihtegrated plant for manufastur—.
ing blast furnaee slag-cement at Chunar are under way. The
expanded units are going to draw their requirewentg of '
additional limestone from the Kajrahat limestone bé;t which

wag esrlier proved to eontain suitebls awsntities eﬁ& grades

of- limegtone.

The eement industry needs to be developed in Uttar Predesh in a
big way, speclally since most of our requirements along with
those of northern parts of our country have depehﬂed upen
production from this parts With the increasing difficulties of
$raffie movement through railways, it is 1mnerat1ve that those
be overcome so that cement would be developed on a larger scale
here for our needs, as well ag, thoge of our neighbduring States,
Fith this objective, detailed investigations done already show
the possibility of tapping an additional 13D million %onnes

of limestone from the Rohtas belt in Wirzapur district whioh
eould sustain a eewent production of over 15 lac tonnes\per
annun, as well as, for developing atleast two la¢ tonne units
around Dehradun based on deposits of Mandhali linestone near
Kalsi, and thosge of high silica liacstone near Rishikesh.

For the development of our backward Himalayas, cement is llkely
to provide necessary incentive and infra-structure. In view of
the 'shortao'e of space and the eogt of trénsport of coal in
large quentities to these difficult areas, it is not possible
to consider [;%%%ﬁ%%&héfiy feasible large rotary kilns <

in our Himalayas. Accordlnbly, the' pogsibility of scttlng up
230 tomnes per day vertical shaft kilns for portland cewent in
parts of Almora, Pithoragarh, Garhwal and other hill distriots

is being investigated. Researeh towards attaining this goal
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1s a nust and it is hoped that financial aid woulﬂ be
avallable for meeting this objective.
a

3.4 GLﬁ%S LFD CERaMICS

. Uttar DPreflesh is perheps the founder of the glass industry

in our cowntry. Traditionally this industry developed on the
bais of layge, high quality silica—sand deposits, found in
parts of Al%ahabad and Banda distriets, south of she river
Yamuna. The deposits which are worked mainly in the private
seetor feed %pe~major requiréments of the industry loceted in
different par'ts in our country.

The descriptién—o- silica—-sand deposits, given earlier,:
" contains also datd on the types of glass manufacturing units
' that have- been developed in the State and outgide, along with
projections for pr sent and future demands for silica-sands.
In view of the eentiral location of our deposits in ferus of
the movement of gand\and the finished products to several
parts of the country,| there is secope for enlarglny the eXIStlné
glass industry within\Uttar Pradesh. New aréas found are now
~being proved and the gent need is fdr &eveioPing larze
plants that could proc sé these sands for femoving impurities
and fcr supplying consigtant grades for the increasing needs
of the industry. Sueh & project is being plamned by our
Mineral Developuent Corgoration. Hopefully, with the -setting
up of mines and processipg units, plants for the nanufacture
of several glass wares aﬁd allieQ<pioducts,-including those
for television tubes and\§cregns would also be set uvwp near
Shankergarh in &Lllahabad d{ Banda distriects.

The-ceramié industry so faﬂ in the State is on a gnall scale
'developéd in areas around Khurja and other centres. This
industry has been seeking its requirenments of felspar, quartz
'and clay from neighbouring States. With a view to developing
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this industry further it is necessary 0 investigate the
" State's own resources of clay, felspar end qnartz and for
develoning mines on the same. ; .

J/

~ The town of Terozabad is famous fgffthe glaés industry thet
is developed there, The industnf‘is traditional and depends
on the several thousand highly ékilled workers for the _
nanufacture of verious types of glass-wares. It is necessary
to give a8ll aSsistano@ to s%? traditional influstry. Detailed
studies are necessary to defermine their pregent difficulties
. and then to ameliorate the saue. It is possible thet steps
like thoge for setting.up a low temprature carbonlsation plant
~ be considered here wiich could help the industry with its
urgent requiremf5ﬂéy§or suitable fuel.

4

3 5 FLRTlLlARRS

In zecen//years, gcolobloal-investlgatlons have proved the
presence of extensive deposits of rock phosphate around Dehradun.
.,The d99031ts found are of low;grade and therefore, unsuitable
for direct use in the nspufacture of phogphatic fegj;llzers.
However, ground -rook yhosphate froa Dehradun is -suitablo for

for the treatmeqx/bf acidic soils, &s well as, for making mixed
fertilizers w;tﬁritrOden and potash.

M/S Pyrites; Fhosphates & Chemicals Ltd. are proposing 9 set
‘up & bvneflc1atlon plant for upgrading the low grade rock
phosphate at Dehradun, With the developuent of this plont it
should be possible to consider setélng L unlts_ﬁnr the "
pnanufacture of phosphatlc ferti ers as well.»

Blisdiis], PHOSPHOROUS; The-low grade rock ,Jh/os,,hute demosite
are suitable for the manufzcture of" elem@ntal yhosphorus. Tizis,
when produeed, ean be thé¢ basic mate¥}al for several wajor
industries. Such &n industry is ngcessarily power intensive
and would, therefore, need to 2 it the gvailability of .

addithnal and,cheap power ; ih-The northorn parts of our Stnte.
S :

g
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3.6 LIIhiE LND CAEMICLLS

Lime imdustry, menufaeturing meinly building and chemicel lime
is loeated in parts of our Mirzapur and Dehrasdun districts.
mallpr kilns utilising. kenkar or marl are further dlstrlbutcd
in other central pearts of the State. With the scarcity of
scuent and the need for meking avallable sultable building
-materials such.as lime or lime pozzolana to the .towns and .
villages within Uttar Pradesh, there is considerable scope for
expanding this industry through sophisticeted nodern kilns.
Lt the gane time better qualitics of lime are needed for our
sugar and other chemical industries, and there is scope for
nanufaeturing other types of lime, such as hydrated lime.

The Central Building Research Institute, Roorkee is in the.
process of developing methodology for producing lime pozzolana,
as well ag, other line mixtures and plasters which would be
suitable. for building purposes.

Eigh graae limestone 1s also the bapic raw naterial for the
production of certain urgently needed -chemicals, such as
precipitated and activated chalk and calcium oarbide, The
Dehradun deposits, which are perheps some of the purest found
in the country, are eginehtly suitable for feeding the require~
nents of such chenical industry. So far three units for
preeipitated calcium carbonate have been set up in the Dehradun
rezion end more are planned in the future., CalClUl CLRBIDE
units can not perhaps presently be considered since they require
large quantltles of eheap power. With the necessity cf

. produeing- calC1um carbide wiix for our needs of acetylene gas .
and subsequently also for plastlcs, large units producing
ealcium carbide will have {0 be considered in the country and
partieularly in regions like Dehradun where the reaw material

is readily available. '

I
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3.7 IRON .ilD STsEL

With the need for increasing steel production end dstributing

new menufecturing units all over the country, ministeel plants
have come up in our State in Jhansi, Kanpur end eetain nortn-

western districts. A4t present, Uttar Pradesh has At installed

eapaeity of over 239,000 tonnes of steel per annuh These

plants are entirely based on scrap 1ron, which hagso far been.
readlly available.

In view of the possible future dlfflculty in gettig adequate
‘quantlty of scrap iron for these plnnts, the Govepyanent of
India is seriously considering to set up large plats for
sponge iron; which could replase serap iron in nir-plants in
- various parts of the country. Since the raw matexels for
sponge iron,'irun_ores and goal, would need to bejtrensported
fron the existing high gradé ore mines in Bihar «Orissa, it
_is edvisable to consider low grade iron—oré aepogts whichigmé"
scattered all over the country, as in our Mirzapir-and tpur
distriets. The process1n¢ of low grade magmtif or is well
"known to the westérn world, Technology needs 4o be deyelooed
for utilising sueh ores having low iron contats'in oyr country
as well. Detailed test work has been underﬁ§gn at the National
Hetallurgical Laboretury, Jamshedpur, anﬁ améndlng upon the '
technical and econdmic fea51b111ty,/it shepﬁ be P0o31ble to
consider mines and concentrating plants basd on low ‘grade iron

-——eres, which could in turn feed the xequiramg;s oi sponge iron

units.
y

3.8 PATROLEUM LND ‘\r“wﬁm ()})s/ y ,
The investlgatlons.dgne Qy the 01l & NgﬁuﬁJ.Gds Connission
in Dehradun and other payts.of the State have not been
sugcessful so far. Howéver, work don¢ zecently suggeats the
pﬁésibility of'neﬁ/g-scovaries in ggéé'moreAintensive

/
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investigations are undertakén in the Pilibhit ; Tanang,
region, as well as,‘in other areas where hidden structures

are likely to be located. This actlviey nmturally requires
to. be given priority in the eountry's intezsq+ anOlvlng laree
imguts of funds. -

3.9 Rm}RuCTORIuﬁ

The settlng up of the 130 tonnes per day dead burnt ngn851te
project 1n.A1nora distrizt through M/8 Llmory Magnesite Linited
ig the first{ najor step that the ftate has taken for the
. developuent. of the refraetory indnstry. The plant is baged
. on resgerves of magnesite located in the’yéwaléhathhiroli

erea near Bageshwar, o 7 :

Apart froﬁ gertain southern Stateg in the obuntry, Uttar Pradesh
has deposits of magnesite which will have to be deve10ped on

e nuch larger seale for meeting  the increasing regulrewents of
basic refractories for the iron pnd gtecl industry. The
present capa01ty of 30,000 tonneg is likely to be doubled in
the near future through the privite sector through a new plant |
- in Pithoragerh ‘district. MNoderate reserves of negnesite are
known and under investigetion in various parts of Llmora,_
-Chanoli and Fithoragarh districts, and h0pefully U.P. eould
prov1de the enswer to our comntry’ s nceds of the. future.

For the. further aevelopment of basic refraotorles, our State
lacks dep031ts of chromite ore., With the inereasing demand of
besgic bricks in sur mini-steel plonts, i¥ is necessary to
consider getting up units on the basis of import of chroue ore
from Orissa. Straight magnesite bricks, however, do have a
good market and units for this awaif larger production of

deéd burnt negnesite. .

In addition to magresite, Uttar Pradesh has large reserves of
other refractory ninsrals, naely, elay, andalusite, diaspore
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aﬂﬁ byrophyllite. Qur bauxite is perhaps not suitable for
hién alunina refreetories, In addition, the State hag vast .
resiyves of high grade dolonite which could be uillised for
maIWEacturing dead burnt dolonite, as well a8, for mining
and trmsporting dolomite as a flux for the gteel industry,
v . .
Onuthelvsis of reserves of elay, diaspope and pyrophyllite
availably ‘in Mirzapur and Bundelkhand, plens are under way
for Seth@g up units for the menufacture of different gredes
of alumymwﬂillcate refractories, the demend for which is
1ikblyvﬂo rise manifold in the near future. 4 problen that”
‘needs }nvestlgatlon through resezreh is thet for processing’
of ouf low grede ores which occur in abundsnce and which are
today mainly wasted. Tests are in hand, for instance, to.
de rmine if intimate nixtures of diaspore-pyrophyllite ores
c’ be treated for the recovery of diaspore, ad then uged for
makino refractory brlcks haVlng high alumina contents.

./

Iﬁ(addltlon to the above deposits, graphite uay ve discussed:
’unﬁgr this para. . Fromising deposits have recently been
looated in parts of Hamirpur end lower gradd ores are known
from verious parts of our Himalaya., Manufaeture of graphite
CIﬂclble and eleetrodes ean be considered, thercfure, in the
near future provided economically viable .mining ventures could
be_developed on deposits that are now under investlbatlon.

3.13 T4L0 BLEHD UNITS

Uttar Pradesh is producing souwe of the finest quallty tale

fron Almora districts Though dgposite of This mineral are
extremely scattered and irregulor in neture, there are large -
occurrences that require eareful investigation and dsvelopmonte
Tale is presently exported for the nonufacture of cosnetics,
including talcwa powder, and can 2also be used for monufceturing
insulators needed in tho electronic indusiry. '
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“'=.41 BULIDING STONES

. fue State hos been importanf for building stones that were

ised in sncient historically inportant constructions, Blocks
and large slabg if white to ¢ream) speckled or spotted and red -
sandstone is s8till wined from deposits of the Vindhyan
formations in Varana51,dM1rzepux}eﬂllahanad, Banda, Talitpur
'anq Agra districts.

/',-

,Wi£h<the increase in the price of coal needed for making

' bricks, end the growing denand for sandstone in houses and

' lu:ge buildings, the development of sendstone nines along
modern;lines need to be considered. The narkets also appear to
be promising for slate and granite which occur in Almora and
southera, U.P. The marble deposits of Ningha, Mirzapur and of
Dehra&un are suitable for maklng chlpsiior florings, however,
further experimentation is necessary for groduc1ng tiles

and’ moeiacs, as well as, for nlning/large ‘glebs and blocks
from Nanpha. ' //

_:
N
t\.

The bu*Lding stone nines aretiiéour intensive. Given anl'
econoq#c incentive, the exis ; nines could be modernised for
better regovery less wzste, and more aeceptable products

| prepared after processing $hrough cutting and polishing machines.,
The tradltlonul art/df mahlngtmrnament.l blocks with chigeled
'deSIQQS eoula al;o pCFths be encourageds ..

rd
L V4 4
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4. GbNskaD RLARKS

The papei ig conpiled at the instance‘oi the Gandhien Institute
of Studies, who are conducting the Second Uttar Rradesh Study.
The author was ealled upon for brlefly compilind data on the
State's mineral regources, and the fore going paragraphs show
that the pwet inpression of the State being extrerely poor in
ninerals needs now to be revised. The paragraphs have also
ghown that with thé deploynent of finanea aﬂi'equipment,
several new ninerals have been found within the last two decades,
and whieh promise the developuent of minural baged industries
in U.P., While we are endowed with seversl types of industrial
ninerals which .pose a challenge for 1nvestigation, es well as,
for their use after’ detailea‘research, the author would like

+0 express the feellng that given thc required resources, nany
new metallic ninerals would also be found, and those under
‘discovery stage at present would be develope& for the needs of ™
our country. '

While en effort is in hond and which needs to be intensified
for geologieal expioration, 1t is extrenely necesgsary to dévelqp
facilities for research, which needs to be oriented towards the
utilisation of various grades and types of ores and industrial
minérals. The gestation period for the dsvelopment of nines and
nineral processing plants is alrcedy an extremely long one.

. This is further increased due to lapk of research facilities need:
. for exhaustive teets on industrial nminerals and rocks, or
natural products which are not “tailor hede for indgstrial
utilisation. Deposits that way be found, guite often remain
unutiliged over long periods for want of the requisite

researel loading to solutions for their use. The author plcads
for the developuent of this faeility urgently.

It has . also been hrought out in the earlier paragraphs that
exploration hnos been done somewhet in isolation, and that .
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there is an urgent need for integrated intensive gurveys. To
‘start with, our nced is for properly coupiling all known data
on the varied asﬁects of geclogy and wminerel occurrcences, as
well &s, of published geological maps with critiozl information,
all of which needs to be put together for concluding on _
potential mineivl belts; The belts so selocted can systenati-
eally be taken up for investlgatlon.

: Whilg efforts_are-already in hand ‘o integrate information,
the next matural step would be to undertnke large areas for
suréeys using the well cstablished end gophistieated methods
-of exploration. This requires coordination not only at the
natyonal lovel, but also with forulgn Unlver51tle or
Institutlons where new methodology is being developed a2t a very
fas? rete. Recently the uge of satclllteshas resultced in the
production of photographs and asther data which is of immonse
va%ue in mineral_exp;oration. The need is for eollaborating
with agencies fur obtaining and utilising this vital data,

j : ' '

Ajdefinite policy for minersl exploration and perticularly
~development needs are to be clearly evolved. So feor the
’GXplnring ezencies hove been guided by papers published by .the

P;anninﬁ Coumisgsion, which have indicated inuediete )rlorlty

programmes. In the field of mineral explor&tlon, while the

country 8- requlreaents of - verticular ninerals ccrtmlnly need s

to be given the due priority, investigations on an integrated

scale must be undertaken now so that, at the turn of the
century, the State can be ready to deploy its resovurcées on
particular ninerals or wetals that meay be indicated through
such surveys. In fact, exploration with back wp researeh
facilities nced to be given priority in the overall context
of econonic developnent.

While the nced for research on industriel minerals, fur the
developuent of miner:zl based industry, as well as, for
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fully utilising wastes through the developuent of aethodology
for recovering by—products has been indiéate&, there is a
sinilar need for systematic scientific investigetions on our
minor'ninurals. 48 an exanple, the vast occurrences of ‘ballast
and sand needed by the industry are nined fron various parts

of the Statc and are of various grades end utllity. There is
a need to ueke detailed. inventories of all such ninor nlneral
deposits, so that their use couldﬂbeﬂscientiiically eontrolled, .
While ground water is not within the scope of this paper,

- the coimon belief that the State has abundant supplies should
not stand in way for systeuatic investlgations of this nost
needed resource over the years %o come. Unsientifie
exploitation of ground water leads to séveral probleus, and
it is necesszry to consider detailed investigations so thot
its future use could be propuxly controlled over the yeurs in
" the future. -

~ Minerz1 developnent, specially since it relates to backward
and interior areas of our State, cannot be stepped up throﬁgh
an intens1f1cat10n of exvloratlon alone, Infra—structure, in.
the shape of $ransport and coumrunications, power, waier,
developuent of lehd and even financial subsidies are often
neeesgsary before %;able Srojecfs on ninerals can evolve.
Intonsive exp loratlon progranles are alsgo hendlcanped for want

‘of guch requlrementg, specially of road net-works in parts of
our Hinglayas. While it would not be possible to discuss the
infra-structure requirenents of each project or wincral bearing
region,.neftain genﬁfal recommendations are uade here for

_ consideration.

1
'

The lack of power, specially in our Hinslayas, is perhaps the
nost important factor handicapping mineral development. The
existing industry, mey thet be Lluninium, Stecl, basic '
Refractories or Cement suffers today from the lack of

.
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_ uninterrupted and constont power supply. The developuent
of our OOal—flbldS in Mirzapur and setting wp super thermal -

" power. stations is perhaps onc zsnswer for this need, The

' Bbate further is planning hydra-electric schemes in our
southurn and northern perts, and the Ganga grid when completed
is llkely to provide a large potential.: Howvver, the author
would like. to make ‘the plea thet in the Himalayes, saall scale
gentratlon, by tapping high x_dlent hill streams should be
GonSldCrbd, which could 1ater be hookeld on the uain 5r1Js.
Such small units can not only perhaps help with rural .
development end water pumping, but could also encourage small .
scale quarrics, and even perheaps wood sawing and processing
units. Such scheumes could be p}gnned and 1ntegrated with
V1llage development sehemesr’/

Eor §bwcr"1ntensive~min»ral based industry, such as aluminiun,
elemental phosphorous ga,carblde, sultable subs;dles on power
tarrlff need to be cons1dcred in natlonal interests. The
award of a gimilar subsldy on trengport hes alrcady gone a:--
long way with helping industry to develop in uﬁf,:.cult ’
terralns. S '

Bulk, trunsport of ore or finished products stiLl largely
deyends on our rallways. Genera2lly speaking, Thu bottlew
ncpks in thls region appeer to be confined %o thc castern and
;butheaStern sectors, where moveaent of cement and coal is
/becaning nore and-more difficult. The developuont »f the
State, northnrn end northwestern parts of oﬁr country in the
future would dcpend lot on swcoth moveu%nt of the above .
mentionod commodities. The e31st1n. links through Lughalsarai
or Gharwa Road (via Pipri) arc likely to becoue saturated,
specially after the presently proposed expansion of the ceuent
1ndustry and the developmont of coal mines near 3ina in
Mirzapur. Since ceitent and coal requiréments neod further

-
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to be stepped up for up-country ncels, additional links, such
a8 that bétween Dehri~on~Son in Bihar and Robertszoaj nex
'uigent congideration. Similarly, for moveuent westwarig, rail
eotnections between SIHQIaUll and Lalltgur through llnks
'skirtlng the U.P. ~ M.P, border are desirable. '

In the northern reglcn, the Dehredun - Rishikesh area is -
‘already showing signs of congestion. Fuxther, areas east of
Deara Dun are merely connected with small guage linees 4n
1nter—connectlon of this system on broad gusge is necessary.

In additlon, certain bold ventures are further proposed and whlch
need ta be phaged. - Railway into the interior Himalaya can
pgrhaps be considered along the Gange-#lakriends system, and

alon# the 4ali-Saryu systen for connecting Rishikesh with Chamoli
disfrict, and@ Tanakpur with Bageshwar. Thege cen open up large
nirgral trasts, and perhéps neke small scals metal mines for.
00pper-lead-51nc along with those for magnesite, so=a nstone,
dolomite, limesfjone and slate feagible in the middle and inner
Himalaya. An alternative route from Saheranpur into the Dun
valley would help with the developnment of fertilizer end

eheaical industries based on earbonate rocks and-rock phosphate,

The roéd net-work in the State is helpful; however, the need is
for widening and strengthening the existing systeu so that faster
and heavier treffie becomes possible. The usual class B lcads
allowéd on hill roads do xot pernit economic transport of ores
or their finished products. These nesd strengthening and a
reclassification so that at least 10 tomné trucks could ply.
#While the above ghould be glven prierity, the forest roads
available need investuents for conversion into ell weather rozdg,
in the south, as well &g, in north U.P. With a view to '
developinz specific roads for eomnecting mineral depositsy the
Governuent once congsidercd sanction of special funis. Cur

needs in Dehra Dun, Tehri, Lluora, and in fthe scuthern districts
for mineral development are well knowne Since thosc yusls serve
gpecific objectxves, funds necd to be allocated separatcly for



Y.

thc 'L;f;eqr'

Wlthin this discu551on, the uuthnz;waula.likelto nention the
sever-l taxes that trensporters have to yav on mlnerals noved

by road. ‘The probleu ig aggravated on acoount of individual ratec
charged in the di;ferent areas,-pardicularly by Forest and

Urban authorities., Thepe need to be rationa}ised in the interegt
of'dévelopment. - ‘ A

To above diseussion.outllnes certain probleus of power and
eommunications. In addition to these requirements, the probleus
of the suall nmine owners in the private sector.need also o, be.
congsidecred., Since mines form sn integrated part of a large
,zndustry, in national interests, the State should~cnnslder
Aaximun -exploitation with nininun wegtage of these. depleting
assets. The State, therefore, needs an agency for assisting
,the suall legsee with technical know-how andequipment, along
w;th facilities for proving the resource in individuwal nines 8o
tﬁat its exploitatlon could be done scientlfically The small
lgssees neither have the know-how or the finance for this
iportant cause. Such assistance could be subsidised, and part
of, noney spent recovered frow production, and phaged over
periods of times Suall mining ventures are usually not
nechanised but are often labour intensmve, and, therefcre, to
the State's advantage. They further generate ancillary groups,
subh as those for transport or processing and mquetlng of ores.
Thése, therefore, could be encouraged and helped,

Ldstij, perhaps an important infra-structure that would help with
mineyel developuent, relates to the ereation of an industrial
disci;élne auongst the workers, 'and for making available

trained technicians for. aobs involved in workshops, in nines

or iniother nineral processing plants. In the author's view,

one w%y would be for the Govermuent 1o supsiuise and create
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' 4raining facilities b0 Willing workers, not necesssrily
educated, on pfﬂjectsWWhérever they may be set up. Even the
small lessees would ke aSkéQ t0 provide training fﬁcllities,-
to willing candidates of h:.s choige, and wh:i.ch nay be vartia.?,},-r

'subsidisea by the St;xtc.

Mineral devalapment in Uttar Pradcsh will-nced to be an
1nte#ratud progranng of exploration for which’ pricrlty needs.
to be given. With such programaes) apgcial inputs are -
necessary in related fields without whiub viable ventures " -
cannot develup. A closing thought further, since nines Lead
o destructlon of lgnds and forests which arq perhaps equﬁlly
1mgortant for our largely populated country, lnputs on research
are necessary now to deteruine the begt weys thot these
probleas can be m1n1mlsed, as well -as, that of sxltlng and
-polutlon through dxtengive nining., : !
The author would like4tu conclude by fhanking the State .
Government with whoge pexmission the paper was written, and
by .expressing his gratitude tu. his friends and colleagues for
helpful discussions. In particwler, thonks are due.to
Sri G.S. Sfivastava‘who typod the draft: ‘end. the final paper,
and “to Sr1 D.X. Mukerji-for drafting the maps and sections,:.



