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, The thesis embodies the results of investigation
carried out by the present worker during the years 1954 to
1958, on the geclogy of the chromite deposits around
Jojohatu (22°31'N - 85°38'E) near Chaibasa in <Singhbhum
digtrict of Bihar Stzte, The aress comprises rock units
" mainly belonging to the Archean System, with basic
Intrusives, probably, of Cuddapah age and laterite and
alluvivm of Tertiary and Recent ages' respectively, The
greater partothe ares igs covered by the sedimentary =and |,
low grade metamorphic rocks of the Tron Cre Series, Large
ultrabssic masges have intruded these formations, A small
granite body has intruded inte the Iron Ore Series znd
into the ultrabasic rocks, Sills and dykes of dolerite
have intruvded 211 the rock types mentioned above,

Based on.the structural anszlyses it has been
concluded that the country rocks were affected by two
stages of folding, The first stage folds, termed B-fclds,
trending NE-SW, were caused by vertical stress couple,
prebably, acting slong NW-SE direction duvue to the Iron
Ore Orogeny., This resulted in the formation of asymmetric
and overturned folds with axial plane dipping ¥W, The
secord stage folds, termed B'-folds, were dvue to the
Singhbhum Crogeny, which produced intense oblique cross
folds with BE-W axial traces superimposed on the limbs
of the earlier B folds, This folding caused the formation

f Jojohatu antiform and Hero synform both overturned
towards south, The orientation of the B'-folds were
controlled and conditioned partly by the preexisting
orientation of the compositional layers(Sy) and axial
plane cleaveges (Sp), =nd partly by the nature and
direction of stress,

The ultrabasic rocks, with which the chromite
deposits are assoclated often show rhythé¢mic banding
and are composed of fresh to hydrothermally sltered
pyroxenites (enstatitite) with subordinate differentiates
of altered saxouite, dunite, sugite, olivinite and chro-
mitite . The masses exhibit a clear intrusive rdlation
with the rocks of the Iron Cre Series, but they failed
to produce any recognizable contact effect cn the clder
rocks, The petrcgraphy of the ultrabasic rocks and their
metamorphic derivetives have been described, Two main
types of serpentire, represented by both antigorite end
chrysctile varieties are recognised,
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The chemistry of the ultrabasic rccks has
shown that, they are poor in slumina, calcium oxide,
iron oxide, and comparatively rich in magnesla, but
alrnost devoidtof alkslies,

The following succession of hkydrothermal
metamorphic changes in the ultrahasics, have been
proved: (1) serpentinizaticn (2) bastitizatiorn (3)
steatitization (4) amphibolization (5) dolomitization
and (€) chertificstion,

It is shown thst ultrabasic bodlies were
emplaced as irregulsr, lenticular and mostly concordant ,
diapiric plutons along the S-shaped weak Zores of the
country rocks formed by oblidue cress-folding, Tectonic
disturbance during and immediately after the emplecement
of the ultrabasic, produced complex plunging asymmetric
or overturned folds, with divergent axial btraces ard open
flexural folds, accompanied by intense jcinting, faulbing
and development of shear zones within the plutons, The
ultrabasic masses were sheared and thrusted at thelr
berders during fereceful emplacement medifying the pre-
existing S-planes cf the country rocks, the intruslon
thus prcduced characters which tectenicslly resemble
salt domes, It 1s concluded that the intrusion of the
ultrasbasic took place during or immedistely afbter the
thrust movements from the north (Singhbhum Orogeny).

Frem field and laboratory studies it is
concluded that the ultrabasic rocks weére derived from
# deep seabed primary magma, (maivly of pyroxenitic
composlition) which crystallized and differentiated at
depth, Evidences strongly suggest that the bodies
intruded zs o forceful 'cecld intrusion' of the "alpine
type' in more or less solid state,

Chromite hag concentrated in almeost all the
primary ultrabasic rocks te form deposits, more perti-
cularly along the ultrabasic boundary, Four main
structural types of chrcmite deposits are ldentified
and described: (1) barnded or reef ore (most abundant)
(2) schlieren banded ore (3) lenticular ore ard (4)
disseminated ore, ‘

The petromineralogy ard mineragraphy of the
different ore types are described, Based on grain size
two tyves of chromite are recognized (1) fine-grained
(0.1 -~ 0,3 mm), euhedrsl and disseminated chromite in
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silicate minerals, occurring as streagks and ovolds

end (2) cocarse-grained (1-2,5 mm), polygonsl to anhedral
chromite closely packed in banded ores, Their textures
are found todbe typicslly magmstic. Ore microscopic
studies have shown that spsrt from the primary chromite,
the ore is ssscciated with secondary hydrothermal cre
minerals like magnetite, chrome-magnetite, hematite,
pyrite, chalcopyrite, galena and Covellite,

Ten chromite: samples and three high grade cres
sere chemiczlly enalysed and thelr norm, mineral formula
apd'end member composition' were caleulated, The components
of chromites were plctted on the faces of spinel prism |
and on graphs, and the interrelationship awong the various
chrcmites and in their conskituents is discussed, It is
found thet chromltes show, more cor less uniform chemical
cempesition; average 9?¢§osi§;on being represented by the
formula (Cryps Alpy Fey (Feng Y¥gsq ). Cr:Fe ratior ranges
from 1,89:1 to 2,67:1, Later chromites are slightly
richer in ircr coxides than earlier cnes. Generslly the
ore 1s rich in iron oxide, The average grade of the ore
has Crp03 M0-45%, FeO(Total iron) 17-20% 2nd Si0p 5-8%.

After reviewingz the esrlier views, the genesis
of the Jojohatu chromite ores is discussed, The present
investigator has cencluded that the ore represents the
primary differentiate of the ultrabssic magme, and that
it crystallized in two generastions within the magmstic
pericd, the chromite of the earlier generaticn ig repre-
sented by fine-grained chrcrite while the chreomite of later
gnerstion ls represented by the predeminating coarse-
grained cre, Banding in the ore is helleved tc be due to
veriodic changinggphyslico-chemical conditionsduring
crystallizaticn , probebly, much =zided by gravitational
settling =2nd by the differing pecwers of crystal nucleaticn
from superssturated magma., Vincr flcwage in the magna
resulted in splitting of the main bands and also in the
formation of schbieren banded ore., The ovoids o§ fine-
gralrved chromite in leopard ore, perhaps, separated out as
drops at a very easrly stage snd were subsequently fcllowed
by the crystallization of coarse-grained chromite during
a veriod when the separaticn of most of the dry silicate
minerals 1like olivine and enstatite was more or iess
complete and the masma becsme less viscous, Later hydro-
thermal changes brought about the replacement of earlier
gangue minerals and geve rise to various types of assoccio-
ticnal ore, It is cencluded that the chromite ore of the
Jejchatu area is pre-tectonic and pre-hydrothermal changes,
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Regular exploitatior of the depcsits began
in 1913 and almost 811 the depcsits have been nined by
open~-cast metheds upto depths of 20-50 feet down the
dip, Underground methods of mining haye been recently
sdopted, A concise account of the individual deposit
in different leazsed areas has been given, It is proved
that the area still contsains aboyt 281800 tens of medium
to high grade chromite ore and nearly 83200 téns of
_ disseminated chremite which can be eaglly recovered by
beneficiation metheds, The ores deo not satisfy the
specifications of metallurgical snd high chemical grades,
. but most of them can be used fir refractbvy and low
chemical purpecses, It is concluded that with the antici-,
pated increazsed annual production,the Jojohatu area can
supply chromite ore for g pericd exceedling thirty years,



