CHAPTER IT,
GEOLOGY AND MINERATL RESOUROES,
THE Mamy OECLOGIOAL FORMATION.

Tha greater part of the Hazaribagh district je sl geologieally
unsurveyed thoogh the district hag long been famous ss the home of
the well-known ruby mica and has sovers) large coal-fields ineluding the

areas of the digtriet,
The main geological formations of the district are the following :—
(1) Recent deposits of alluvium and Jaterite,

[Dykes of basie Cretaven-Focome.
igmeous rooks.

(2) Post Gondwana 4 Dykes  of basic Jurassic and Tri.
and Ultrabasic  aasio,
ignoous rouks,
[ Upper . Panchet  or Lower Jy-
Mahadevas.,  raasie,
1 ( (Panchet se- Lower Tris
' ries. fagio,
i Raniganj se- Upper  Par
| ries, mian,
Tronstone Middle Per-
shales, miian,
(%) Gondwana{ Lower ¢ Damuda { Barakar se- TLower Per-
avstanm, ries  with  mian,
l ] Karharbari
Talehir series Upper Car-
{ l with gladial  boniferons,
L bonlder bed,

(4) Basic introgives, mets dolerite, amphibalite and epidiorites,
(3) Mica pegmatites and granits pagmatites,
(6) Chota Nagpur grinite grnejss,
(7) Dhsrwars-Crushed or fault breceis, garnet-amphibole sehist,
granulites, echiats, phyllites, quartzites, st
In hig.* Geological Notes on parts of North Hazaribagh ', Mallet
distingnizhed tha following three stages among the sehists : —
{a) Upper stage of quarlzites as seen in Mahabar Hil,
(&) Middle stage, thick with predominant mica-schists.
(¢) Basal stage with prevalent quartzite us in fhe Bhiaura ridge.
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BEOLOOY AND MINERAL RESOURCES. 34
The messif of Parasnath Hill consists mainly of o pyroxone-bearing
garnetiferous quartzite with felspathic gneisses near the bage,

The hills apart from these made up of quartzites consist either of
huge dome-shaped masses of granite-gneiss or of irregular masses aof
dark hormblende goeiss. The rock of the former group of hills has heen
called the "' dome-gneies ' owing fo its peculisr westhering into dome.
like hummocks and ellipsoids! masses due to exfolistion. These domes
fortm a very striking festure of the landscape elong the northern fringe
of the district. Typical examples of dome-shaped hills made of deme-
gneiss are the Nero Hill, 1,737 feet, west of Domchanch (2408 .
§5042Y ; Banda Hill, 1,883 feet, near Hodarma; Marnmoko, 3052 feet,

vorth-esst of Kodarma; and Banresur 1,730 feet, north-sast of Gawan
(24%40° - BEe17).

The domp-gneiss, s variety of the Chota Negpur granite-gneiss, is a
pink-colonred greissose granite, sometimes porphyritic, composed essen.
tally of microcline, quartz, scid oligoclase and  biotite as the mom
constitnents, hornblende in sabordinste smount. and accessary sphene,
ipatite, zircon snd fluorite.  The rock also ocenrs as thin gheets intruded
into the sehist folia giving rise to n composite gneiss or injecton gneiss,
Near the margin, the gneiss is coarse-grained sod slightly banded. Near
the granite-mica-echish boundary, as nesr Jurgs, Ambakola Tora, ebe.,
it becumes a porphyroblastic gneiss with large ovoids of porphyroblestia
felspars, resembling the Rapalivi type of gneiss described from
Finland. In the westarn part of the mica belt, granitie material has

soaled through the conntry rocks forming hybrid mica-sehista and mica-
ETIeizses,

The following types of the dome-pneiss and pssociated rocks have
been reeognised by N. L. Shorma : gramite-gneies, folisted gramite-
gneiss, biotiterich granite-gneiss, epidote-bearing  granitic  rocks,
schistose and aplitie muscovite-biotite gneiss, gmnulitic hornblende and
Biotite gneisses and biotite-hornblende gneiss. Holland guve the frst
petrographics] deseription of the dome-gneiss and regarded ib as 3 granise
{or granitite) intrusive into the schists. The gneissose structure was
consilered as due to parsllel disposition of the constituents, Thoogh
the banding may be original due to tectonic forces during the intrusion

of the granita magmas, there is no doubt that the rosk has sufered from
Tater regional metamarphisem,

The-schist belt forms an irregular starp, with 8 series of ghats
leading fromn the gneissic uplend of North Hazaribagh to  the Ganga
plain. The comparatively rapid erosive action of the swift fowing
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40 HAZARIBAGH.

streams liss dissected the country in a way which fasilitates tha defec-
lion of mica-bearing pegmatites and the mining of miea, The schists
represent rocks of diverse origin, many of whieli such s the amphibolites,
hornblends sehists wnd grunulites differ very little in composition from
known igneons rocks. The amphibolite banda are portions of pre-sxist-
ing masses of basic igneous rocks  which were disrupted by the later
granite introsives,

The para-metamorphic rocks in the Kodarma area fall into the
following  claases, according  to  Sherma: (7 sillimanite-gneisses
which pass inte (i] muscovite and biotite-gneisses without sillimanite.
Thesé pats into (i) micasschists or moscovite biotife-schists with the
complete absence of felspar and an abundanes of muscovite. Lasztly ara
the (i) cale-silicate granulites which gre very subordinats in quamtity
&nd represant bands of impure caleareons sediment.

In the Giridih area Holland had described  diorite tocks  which
generally rise as small hills from the erystalline basement rocks, They
also occur as dykes in various places in Chotansgpur parallel to the
folintion of the pre-exisling rocks. The diorites havee [formed fram
ariginal plagioclase-pyroxene rocks. Tn the Benkhoonja Till, 5 small
peak west of the Usri and  noeth of the epal-field, heroblends bas
devilaped parallel to the porphyritic angite. Tn Chepo Hill, hornblends
bas formed isolated eryétals in the angite while the rocks have heen
erushed and foliated into fiasile hornblende-schists.  Another rock which
is somowhat peculiar is nn earite which farms fiwo large dvkes, one of
which rins along the northern boundsry of the coal-field for some
distance, and the other ranning parallel to the south boundary from a
little %0 the sonth of the jnnetion of the Komaljors and Sani nadis. Tha
#arite is 4 dark green compact rock, brecoiated, and the pieces recemnenied
With granular quartz and with ocoasional pitehes of granitic material.

The pegmalifes represent the end produets of the grenite 1A
W@ﬁch hed earlier formed the dome-gnoiza.  The pogmatites which carey
fIta are always sssociated with mics-schists and goeisses, while the
pegmatites which  traverss  the dome-gneiss  do nol  eontain
workable quantities  of mmiea. There are two types of
Pefmatites, namely, simple  =nd complex. The simple  pegmatite
Iz microcline-pegmatite, eonzisting  essentially of  mierocling
199 quartz  with subordinate muscavite which i= not  usmally
M workable quantily. Bistite and tourmsline are the common ACCeSEOry
Tinergls. Tt traverses both granite-gneiss and the para goeisses and
scltists.  Whera tha dome-gneiss is contaminated with inclusions of
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hasic rocks, or §s ilself a homnblende-bearing rhek, the pegmatites ore
rich in homblende. These are intersected by pegmatite veins of later
phaze deveid of hornblende.

The complex pegmatitez are mics-besring. They are plagioclase
mica-pegmatites, In addition to plagioclase and  museovife, they
eontain tourmaline, apatite, garnet and beryl. The minersls ocour s
big erystals, Thesa do not traverse the gramite-goeiss but-are confined
ta the eountry rocks in the menner of lenses, and the schist inclusions
in the pranite and they follow the strike and folintion direction of the
schists. The ‘ books ' of mica are found on  both the foot and  the
hunging walls of & pegmatite vein, or ¢nly on one of them, When
large books of mics oocar gquartz forms as a central core with books of
mmiei om ik Lwe sidea,

Pegmatite veins more than two feet in thickness have been enriched
irt mica, but veing of preater thickness sve not so rich probably because
reactiona  producing mica have been very limited. The reacting
solutions may have travelled along the walls and also slong the junclion
betwoen the cantral core of quarts, if present, and itg marginal zona of
telspar. The veins may split; or may pinch out and appenar again in depth.
Qome veins consist enly of massive felspars containing tourmaline and
harren nn the surface. In the western portion of the mica belt, the
veins become thin, less frequent, and the mica is of small size and of
inferior quality sach as near Chauparssn and  Guorps. Towrmaline aad
beryl peenr to a smaller extent, and the mica is green, or stainsd, or
white,

'Phe mica in the pezmatite is associaled with o pecubar grey quarts
locally known as ' Kajra ' meaning black. There iz -another type of
callaidal wilica known as “Jognd *.  These are considersd a5 o @ood
indiestor of miea. The qusrts is follawed by a massive zone of [elspars
locally eafled * Harwa ', followed by massive quartz in the core known
locally as * Bhuja ' which, 33 has been said above, may not be present
always,

‘e next vounger geclogical formation in the district belongs to the
Gondwana System, the lower division of which comprizes the
most important cosl measores of Indis.  The coal-fields of the
Hazerthagh  disteict lying  in the Damodar  vellsy  are tha
westerly  eontinuation of the great beli of cosl-fields: beginning
with the Raniganj cosl-field in West Bangal and followed by
the Jharia and the small Chandrapurs cosl-fields in the Manbhum
digtrict, Tn the Flazaribagh district they begin with the Bokaro followed
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by the South and Nopg, Earanpuia coal-fislds, All these wers opee
Port of a graag spread of Gondwaps strata along a rife valley formed by
brough faulting along the Dampdsr valley—ths rifg being # branch of
the main helg of trongh faulting following the fing of the Narbada-8on.

All the coslfields have been intruded by dykes and =ils of dolerita
sod basalt, whiel havs usually heen considered g the hypabivseal
TePresentatives of th, Rajmahal fows. According to Foy they may
helong to the Jounger Decean period of volesmicity,  Tha conl megsiyres
are also intryded by dykes and 8ills of an ultry basie rock known as
Lmprophyre ang related roels. These wre  older than the hasalije
intrusives, Whils the basaltio rocks have ol damaged the egal much,

They ware very fluid #t the time of injection and have traversed bedding
Planes of sirgts specially in contaut with or within t}a voal searns g
have turned (he eoal into ot coke and otherwise rendered it nsniees

Bonsist of greapiay splintery needle shales and greenish buff-colonred
eerthy sandstones ang brappoid shales: Thosa have been found in almast
BVOIY fireg of coal-bearing Dampda rocks. Tho  baga) boulder-bed ig
rather nnoommen. The Talohics regt aver the elder ronks with 8 grent
mneonformity  but gpg overlain. by the Damadas with 4 slight
unconformity, T, diseovery of strigted Boulders, ang oceisional
fagetted pabhies and glacinted pavemenis led to the conception of an Toe
Aga hofars the end of the Carboniferays period in Gondwanalynd The

Talehir bonlder.beg hus the appesrance of & re-deposited water-sorted
moraine formation,

Plant fossils have been found i the shales overlying the F:m]iderlwherf
with & slight uneonformity. Tha hegt OCCHrTEnce fa fhat near Rildha
(23" 45 85* 097 i the Karanpurg conl-field, Tha plant-bearing rocks

are lithologieally gimjlay to the Talehirs hut pase conformahly  to the
Bsrakar strats

Earharbari Flage.

In the Girgiy coal-field paal beeurs assciated with strats of hoth
the Barakar Series ang the upper divisian of tha Talehir Series which jg
known ag the EKarharbar Stage. The formar is known as Upper and tha
latter aa the Tower (foa] Messnres, The flora of the Rikba plant bed
is almost identical with that obtained from the Earharbari Stage; and
this led to the view thag the Rarharbari Stage belonged to the Talohjy
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series,  Thera is, however, an nneonformity between the Tower lanl
Measures and the underlying Talchir Series in the Giridih ares. More-
aver the Earharbari coal mossores could not be ssparated by ma png
from the overlying Barakar coul measnres, and many of the plant fossily
#1e common to both the Kacharbari beds and the Barakar beds. Tn view
of all the above facts the Karharbari stage is now included with the
bazal Barakars,

Darakar Series,

The strata are best developed 9 & coal-hesring formation in  the
Tharia cosl-field whers they are roughly 2,000 feet thick. In the other
Damodar Valley coal-fields, the number and totsl thickness of tha héds,
neluding the coal seamy, gre less than in the Jharin fisdd, The strats
cotmist of yellowish sandstones with occasionsl varbonaceons  lnyers:
Fobbly ssndstones are alsg comman, some of which are immediately
ehivn seams of eosl,

The Barakars pass upwards into s series of strata which sra devaid
of warkable seams of coal and are somewhat less arenaceous. These sra
known as the Barren Measnres,

Raniganj Series,

The type ares of the Bamigan) Bories i the BRanigan eosl-field,
It ia & coal-bearing formation in both the Baniganj and Jheria coal-ficlds,
The sories consst of sandsbones, shals and coal  seame. The sand-
stones.ore, In genersl, finer textured than thoze of the PBarskars and
codrse grits are wanting,
Panchet Series,

Upper Gondwana strats ars found in the Bokare coalfield and
the North Karanpurs eoal-feld. In the Bokaro field, all the sub-
divisions of the Damudas are fornd, The despest part of the eoal-field
iz under the Logn Hill whers Talchir rocks show up st the sest and wesb
ends of the field below the Barakars. The plinth of the Lugn Hill is
formed by the Panchet Saries of rocks whioh are unconformsble to and
ovetlap the Raniganj Beries westwards under Tagn Hill. The top of the
Lagu Hill s made of sandstones which ars cortelated with ke Mahadevas
of the Satpura region and the Dubrajpur beds of the Rajmahal Hills.
Thire fa, therefore, s great break between the Fanchets and thez top
bedsa.

Tn the North Karanpurs field the Panchet beds are well-developed
aleng the base of severs] hills, those of Mabudil, Satpahari, Mallian
{Gerwa), snd Tarhi, whers they are capped unconformebly by the
Supra-FPanchets or Mahadevas.
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Apart from the coal-feldg Iving in
three ather small cosl-fialds in the distrie
Chape and Ttkhori eoal-fields.

he Damodar valley, thers are
b These ara (i Giridih,

Bokaro Ogal- freld.

The Bokaro field forma g ORIIOW  strip along the valléy of the

Bakaro river, ronghly forty miles from cast fo west and loss than seven
miles from north iy sonth, between longitudes 85° o5 and 86" 05, The
field is usually considered as divided into Ipst Bokaro, east of 85° 49’
and West Bokaro to the west of this longitude, Mining has been con.
centraled in  Figet Boltaro, east of Gumis (23* 48" a5* Ay and
practically restricted to the Kargali seam which in one section in the
Bokarg Quarry was found to he 125 feat thick including thin cirbonaceong
shales, 'Thars are 19 seams  gvar 4 feeb in thickness: The muore
inportant seams are the following :—

12 feat A BEAM,
Bargali 100 feet seam,
Barma 40 foet Beam,
Karo 80 feet seam.

The reserves in the Ragt Bokaro field in the Eargali seam alone
a2 more then 500 million tong of good eoal, most of which ig of good
caking character, and if cleaned, is snitable for metallorgical ook,
""":'Z'Wdiﬂﬂ' to Fox, if the mferior coal in the Bermo, Karm and other
03 i | inn tons. The ooal
A sample taken by Dr. Fermor from

railway wagons with coal from the joint railway quarry at Bokaro
gave the l’o]]mﬂng rasulta on aﬂ.ﬂ.]_}'!ih' —_—

Moisture—3 5 er cent,
Volatile matter—23.57 per cent,

Fixed carbon—sg.ap per cent,
Ash—735.87 Per cend. -

Sulphur—g, 455 per cent.
Calorific valae—7 140 ealories,

The West Bokaro field has nos been surveyed in great detail but the
363 appear 4 be more disturbed and leas sttractive than those of ihe
Fa One of the best sections is in the Bhagatsla nala under the sonth-
West slopeg of tha Jilunga Hill (23° 57 - BE® 407, Here 11 cenms haye
been foung, Coal oecurs in many other plages.
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In the East Bokaro field a fow 08108 oceur in the Haniganj Series
but they are thin and unattractive, -

Ramgarh Coal-fisid.

Five miles south of the Bokaro field is the Ramgarh cosl-feld which
extends along the valley of the Damodar between 85° 31° and 85% 4,
ROVErng an ares of about 40 square miles out of whieh 80 square miles
are oocupied by the Barskar coal measures.  Tlra Beams, 405 feef,
26 feet and 30 fest have besp praved, of which only the middle § fest
of the 96 feet seam s workable. Al least five million tons of workshla
coal is available over an areg of at least pne square mile, whereas the

cozl fessures oceupy 30 square miles so that the reserves may he 141)
million fong,

Karanpury Coal-fields.

The Karanpura conl-fields form two dareas of Gondwana rocks in the
tpper part of the hasin of the Damodar hetwesn 287 387 83" 58 ang
B4% 401 85 98°, Their axtrema lemgth from cast to wesl s about
44 miles and their extrame breadth From north to sansh i8 abont 99 milas,
Their tolal ares is roughly abant 550 square: miles and  they OCpy
poriiong of the districls of Hazaribagh, Palamas and Hanchi, ghont
twoethirde-of tha fotal area being in.ths Hazsvibagl district. The Sonth
Karanpurn field lies entirely in the Hagaribagh district.

The Earanpura coal-fields were discovered by Mr. 1. H. Williarms
who died there in 1848 while carrying on  the survey. They wers
atiginally mapped by T. W. H. Hughes in 186768 after Dr, V. Ball
i discovered the Soutly Karenpura field nexr Tungi (23° 407- g3° 251,
They wers re-surveyed by Dr. A Jowett on behalf of Mesars, Bird and
Co., during 1515—18. Dr. Fermor reported to the Railway Board nn
selecting portiona of the Knranpura coal-fields and  the ATEAE  Térom.
mended by him have recerved considersbls nitention with & view to
inimediste development. The greas nmmed by Dir, Fermor ars Ehapiu,
north of Rikbe, Arhara (23° 53': 85° 149 and Devalagars, a mile cast
of Arn (23° 30¢: 847 577

There are sirong east-west boundary faulits along the south aida of
bath thess coal-fielda,

South Karanpura Coal-field.

The South Haranpurs coal-field forma an elongated sirip of Barakers
along the Chaingarn fault and haa an outlier of Barren Measmres with
bassl Raniganj Measures westward  from south of Sands (237 407 :
85° 00° to Binja (23° 407 85° 139, It 5 connected with the Nerth
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Earanpura field by a small atrip of Talehim about Hoslr cne and 3 half
milei north-west of Patal Hill, Tt has an sres of 75 suare miles between
85% 8" and 85° 80°. The South Knranpurs field has been developed
greatly snd several railways and private firms have their quarries. The
railway station of Barkmkana is sitoated at the eouth-sast adge of the
field. From Barkaksna the Eastern Railway continucs up the Damodar
valley aver the south-west end of the North Karanpura field and over the
Auranga and Hutar fields of the Palaman district to Daltongani, whenee
it followe the Son valley to Bon East Bank.

Most of the coal mined is from large open quarries. The Argada
ares fg being worked, on hehalf of the foarmer Bengal Nagpor Hailway.
There are bwo coal heds, the apper 50 feet and the lower 38 feet thick,
separated by sandstone, shales and shaly coal, mixed eosl and shale.
The caal, pecording to analysis made by the Coul Grading Board, is of
first grade and of low volatile content. Tn the adjoiniog Sirks srea work-
ed by Bird & Co., the two seams are saparated by 17 feet of ahale, sand
stone and shaly coal. The two Sirls seama sre 20 feet thick. The Argada
seams are about the middle of the Barakars snd may represent the Ko
and Bermo seams of Bokare. The Sirka sesms might represent the
Fargali eeam of Bokaro. The Sirka seams eome together and form no
single geam 40 fest thick in the Gidi area. 'The lower Sirks seam and
the Tpper Argads seams are thought to be the same. The number and
thiskness of the seams as well as the thickness of the Baraknrs are quite
oa well developed as in the best arcas of the Tharia coal-field.

North Karanpura Coal-field.

Tittls work has been done in the North Karsnpora field due to Taek
of comniunications north of the Damedar river and owing  to  lack of
firsk class conl secording to Dr. Fermor, though according to Dr. Joweit
first cluss ooal occors and the reserves are sbout 8,000 millon tons, of
first clees and 10,000 million tons of second class coal down to 2,000 feet.
The field extends between 84 46° and 55° 27° snd heg an ares of B&0
square miles. Besides Talchirs, Barakars, Hanizanj, Panchets and
Mahadevas aleo cecur. Coal sesms oceur in both the Barakars and
BRaniganj. Thers 4 a large number of seams some over 78 feet,

Biructurally the MNorth Karsnpora field consists of throe separate
baging : the main ares under the Mahodi Hills, Satpaheri, and on te
beyopnd Ganeshpur forming & single large elongated basing the Mahlan
{Gerwa) busin in the south-west cormer along the axis of the South
Faranpura field; the Chano or Rikba half basin, which is largely doe to
faulting, from porth of Ango sastwarda into the western end of the

o
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Bokaro coal-field. There is an inlier of gneisses hubwean Chano and
Larunga in the valley of the Tordeg nala (23" 48°. g5° 20, north-west

of the Chano basin,  The main basin is sliced in three by fanlts brending
eazb-gouth-east,

(iridik Coal-field.

The Giridih eoal-field is sitnahed 11 miles south-
Girilih. Thers are thres main seamms, namely,
the Upper Karharbari and  the Bhaddoah
Earharbari seam varies  from 10 feet to 24 feet in thickness
and provides the finest metallurgiesl soal, The Upper Karbarbari ssam
i5 4 foet 4o 10 feet in thickness but is now exhausted. The Bhaddoah
Averages fi feet in thickness. The other seamis ageregate 66 fest hut
ere of poorer quality, Tn 1934 Fax estimoted the rezerves at 49 million
tans and a Jife of 5 years allowing for losses,

west af the town of
the Liower Earharbaii,
seams: The TLower

Chope (foal-field,

Abont ten miles west of Hazaribagh and abont six miles north af
fie northern edge of the Karanpura coal-feld, thers
Talehir and Barakar coal measores in thie bed of ihe M
wnd a quarter south of Chope village (24 2’ : 85° 14, The area coverad
by the coal messnres is less than nne sguece mile.  Only one seam of

conl 4 feet thick has been found, but the amount im Umited apd the
quslity is paor.

i i3 & small area of

ohaiy river, o mils

Iichori Coal-field,

About 25 miles down thie Mohani river from the Chopa roal-field and
nding westward for 83 miles from the village of Ttkhori (24% 18 -
B50 9, there is 4 narrow strip of Talchirs with a small area of Barakurs
{eon] mpasires). There ara thres conl seams; the lowest aor  Moham
seam s 8 feet thick, and the second 4 fest snd the tap in not  clearty
rpuseld.  Hughes considered the middle 4 feet seam ns  the bast in
nquality. He estimated the quantity of coal in the field ab about 1,500,000
fans.  The conl has a high ash content but is guitable for local naa,

BXE

LOTDER,

The oecurrence of copper at Barsgnnda (24° 05°: 86° (4% in the
Firidib enbdivizion was first noted by Me. Clelland and Smith. Aecord-
ing to Maullet the ore is of copper pyrites whish eccur in lentirnfar
stringers nsually up to 3 inch thick but sometimes ap to 3 or 4 inches,
and parsllals with the foliation of the schiste. The country rocks are
garnetiferous mica schists with some guartzites, fale-sebists and horn.

blende-schista. The ancients mined to o depth of 120 feet slong two
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sections up to 120 fest in width on the surface.  The Bengal Baragunds;
Copper Co., formpd in 15882, opened up five shafts, the most weaterly
shaft reached 5 depth of 230 feat. The average production was 95 fiong
of copper per year but the masimym was 40 tons per month over § period

0f 10 years. The ore averaged an sésay of 1—15 per cent copper,

In the Patru stream near Giolge (24° 247 - gg® 22} minnte particles

of ehaleopyrite and galena have bean noted in a rock consisting of garned
and diopside,

feox-omg,

Lenticles and nodules of ivon-crs arp found in the Bokaro, Ramgarh
and Karuopura copl-fields,  Thess were at one time used by indigenous
stmellers, They may have 4 small demand from time to time owing ta
their special properties, &:-8-, & certain nmount of soft limonite ore is
ssed g8 a desulphuriser in toking nad gas plants,

TamesTons,

Tsolated patehes of limesione aecur slong a bell extending east and
weal parallel with the coalfields  betveen Bamgarh and Palaman.
These are associnted with sohists and dip at a steep sngle nnd appesr o
perdisl fo some depth. In consequence of the stepn angle of dip, tha
overhend cost inercases with jusrrying.  They e genernlly low in
wagnesia bt many are hish in sdica. Tha cement works at Khalar
Uses this limrslone, The limestone sress now being worked in  the
Damodar valley are e given below ;—

Bandu-Basara (29" 40 ; B5° as—g5e 6% —The Lol of limestone
has & widel, varying from 500 to 1,200 fear, The Himestone is ingar.
bedded with thi, schists but thick suh-punes. of good limestone ava avail-
ehla fop deveic:pmr_-ur.. Large reserves are avatlablo for the minpfse-
tare of lime and cement. At present the limestone 15 ysed for foeal fime
munufactired by the Karanpurs Davalapeent Ca,, T.d,

Burkuta Religava (25° 4% - R3" 21'—g5° 22.—The strike of the
“ome varies from east-west to north-east—sonth-west and the dips ars
high o the north end norlh-west, There iz infer-handing between thick
sub-zones of good limestune and schists, and the main limestons suh.
2002 i5 snecppded by a thick group of ealeareons sthists. The averaga
quality of the limestone in supetior tothat at Bundn, and there are larga
TERErves for the nnnufacturs of cement end lime and for use gz flux,

= 4rea has not yet been developid,




i

GEOTOGY AND MINERAL RESOURCER, 49

Lapangu-Blurkunda-Kurse  (23% 88", 85" 21 85" 04— Tag
direction of sirike is variable but the main trend is north-west—souihe
esst with high dips to the north-sast. Exposures of limestons are fairly
widespread but they represent only local bands and lenticles within shick
masses of schists. Some are of good quality but most are poor.

Hosir-Bachra-Dundu-Ray (332 40/ 1 85° 08—85° 07').—Part af thiy
w in Raochi district, . Sirike of the zone iz easb-weat, amd the wildth
varies from 800 to 1,200 feet. Dips are steeply to the north, The
Hmestone i interbedded with calearesna sehista, but the main  mass,
which forms hills in some places {in the Hosir-Bachra section) is of gand
quality suitable for cement manufacture. In tha western or Dundu-Ray
section of the zone, beds of calearsous  sehists  becoms el maore
numerous.  Hers it is being developed by the National Cement Mines
and Industries, T4d., for the manufacture of lime at Ray.

Mica.

he mics industy of Bihar is of great importonce not oudy to Bibar,
bat to Indis and the World. Seventy per eent of the werld's sheet mica
comes from Indis and eighty per cent of India's total production of mica
eomes from the Bibar mica belt, the grapter part of which ia situsted |n
lbe Hazaribagh district. The ruby mica of Biliar is regarded us the
best mics for electrioal purposes:

About 25 per cent of tha mics raised in the Bikiar mice  bel was
produced from * Uparchela ' or surface workings, sbout 20 feet in depth.
Up Lill 1918, moet of the mics was obtained from those surface workings
et shallow mines, many of whish were abandoned due to trouble ATiging
from ground water. The problem of getting rid of the ground water was
solved tater an by the introduction of machinery, The Koderma
lleserve Forest area was thoroughly prospected by * Uparchals ' mining,
* Uparehals ! mining had given rise to soma coniroversy since many
small mics moners abendon the mines Alled witl debria after seraping
off whatever mica i3 available near the surface.  Other authorities are
of opinien thet * Upgrehels ' mining is an importapt method of pros-
peeting for mics deposits. When deep pegmatite is proved, sysiemstic
mining is nndertaken. Btoping commeneces sfter the pegmatite has been
thoroughly explored by deep mining methods and yields vich quantities
af mica.

The veine of mics pegmatite often pinch out ulong  strike and
dip, or a barren part of the pegmatite in the middle may divide the mins
into two sections, Most of the mines sre not more than 300 fest deep
but same have reached a depth of 400 to 500 fest. The enviched portions
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generally geeur batwean 150—3a00 feet in depth. Below 500 fest the
books of mica become progressively smaller and below 400 foet the
pegmiatites pass into stringers. The veing may #lso braunch in depth.

The pegmatites carry many accessory minerals in certain  places
which are of great interest, Felspars ocenr throngout the mics belt
and, where large quantities are available, are suitabls for the poreelnin
industry. TPale green apatite occurs abundantly in  some pegmatite
veins | Lakamandwa) where the surrounding schists are also impremated
with it, Leucopyrite and lollingite are found in lumps i some places
in the pegmatites, for example, leucopyrite lias been found nesr Tiabur,
south of Gawan, in the Sakr river, and at a place coe mile soall-
west of Dhab.  Crystals of beryl, both large and small, have been found
in the pegmatites but most of them were thrown info the dump heapa,
It may be possible to make good colleetions if the miners loarn to Fis -
nize the minerals. Specimens of columbite were found in 1807 in (he
Kadarma Reserve Forest. Garneis are eommian throughout the distriet.
Transparent tourmaline sssociated with blue mdicolite and lepidolite haa
been found near Manimundar (34° 37 g5° 527,

Fige Cray.

Fire clay occurs st Emlo (23° 48" 86 007 sssocinted with  the
Gondwana coul beds,

ST’EATIm OR BOAPSTONE,

Deposita of steatite are worked i o place weat of Paranath,
Bricks cut from this material have been used in the wlkali fornnces in
paper milla,

Mi¥ERAT, QuorRRENCES oF 1TaT7IE Ecoxomic VaLoi

Antimany.—Deposita of lead ore were worked for antimaony towards
the close of the 18th centory at Fisatu (24° 007 : 857 01%).

Lead ore was discoversd by Motte and Farquhar in 1777. The
mine wes re-discovered by Ouseley in 1842, and specimens  ssuyed
47.02 per eent lead and 4.7 per cent antimony with np trace of silver.

A lead mins is indicated at Wyatand 224" 30° : 85° 49 on Sherwills
map of Bengal but no particulars are available. ’

Gulena was found sssociated with copper are at Baragundn and
Mallet noted ifs oceurrence with copper in the Patru stresm near
Golga,




e

GEOLOGY ANTD MINERAL RESOUROES. al

Molybdenite.—Rars flakes up lo an inch seross have heen found
azsocinted with the zine lend-copper ores of Mahabsnk in the Patro river
near Golge in a matrix of cocolite and garnet. Bome rare scalea hisve
heen seen in the Baraganda copper mine with copper and  iron pyrites
and sphalerite in chlorite and mics-sehists,

Tin ore (Cassiterite) —Cassiterite has been found in several places.
Within the tnica belt, cassiterite has been found near Pihra (24° 307 :
A5° 497 as small grains in & dyke of lepidolite granite; at Bimratsnri
(049 390 : 859 477 in o lens.of gmn"si.a introded into mica-schist; and
at Chappatand (24” 40 : B6® 57") in & cassiterite-grannlite deseribed by
Ferinor,

Another ocourrence aé Purgo (24° 10" : 867 08) in Palganj near
Parasosth was noted by Me. Clelland in 1848, 1t was smelted in village
iron  furnaces. Accerding to Fermor, a thin Inger of cagsiterite
granulite up to =ix inches thick and containing 30 to 50" per cent of
cassiteritn oecnrs: in s microcline granite which also  econtails
seattered graing of cassiterite specially cloze to the cassiterite-
granulite. Several sttempts wers made by Earopesns to work ihe
deposit but without suceess. In 1909-10 the surface was worked witk:
the production of 3 ewta. of tin during each of the yeara 1909-10, a
furtkier 0.1 ewt. in 1914, and 0.7 ton in 1015 from village iron furmages.
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