CHAPTER 2

GEOLOGICAL REGIME OF FORMATION, MODE OF OCCURRENCE,
GENESIS AND CLASSIFICATION OF BAUXITE DEPOSITS ;
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241 DEFINITION AND HISTORY

——

The termm "bauxite"™ refers to a8 rock consisting
chiefly of hydrated aluminium oxides viz, gitbsite, boehmite
M—“\\\.
and diaspore, The bauxite rock has been variously described
and defined by various authorities, The 'Dictionary orn Mining,
Minerals and Rglated Temms' of theé U.S. Bureau of Mines,
defines bauxite as a rock composed of aluminougmgzqufégp,

essentially A;zng 2H20, besides impuritiesbggcgring in form

of silica, clay, 3}_:I,E'_mal'.‘?_.,_j;i‘?{.l__,,bxﬁié&ié_miépﬁéiﬁ,_5—.31"5!‘
been formed in tropical and sub-tropical latitudes under gooa
drainage cond;;ignssl)'

rainage oond

The Chamber's Mineralogical Dictionary defines bauxite
as "a residual clay consisting essentially of aluminious
hydroxide formed in tropical regions by chemical weathering of
basic igneous rocks, It is the most important ore of
(2). W. Schettmann (1982,1983) in co-operation
with IGCP project 129 (Lateritization Process) have defined
laterdite and bauxite separately. According to him ®the '
laterites are product of intense sub.aerial_gggg weéthering.:

They consist pre-dominantly of minerq}ngsgéﬁgf§§€§”3§fﬁ o \
goethite, haemetjite, aluminious hydroxISETfE;SIIEIZE"Qnd N
artz. The 510,s (AR,0.+ Fe,0,) ratio of the laterite must

be lower than that of the kaolinized parent rock in which

all the alumina of the parent mck is present in the form of
kaolinite, all the iron in the form of iron oxide and which
contains no more silica than fixed in the kaolinite plus the
primary quartz®, This definition includes all highly weathered
materials strongly depleted in silica and enricbed in iron

and alumina regardless of their morphological and physical

properties (fabric, colour, consistency etc.)

aluminium®




Bauxite is also dofined as a member of the family
of lateritic rocks, which is characterised by a particular
enrichment of free aluminium hydroxide minerals such as

gibbsite, boehmite and diaSpore(B).

The bauxite deposit is a basic geological unit
which is continuous in space and is composed essentially of
bauxite and genetically closely related rock such as
siliceous bauxite, ferrug néus bauxite, Bauxitic laterite
etc. A bauxite deposit may contain one or several ore
bodies, consistiny of commercial grade bauvite usable as a
alum..;a ore., The bauxite district is a larger area compiising
several individual bauxite deposits, or group of deposits
but having similar geological characteri stics while the
bauxite province/belt is the largest geotectonic unit

incorporating closely relating bauxite districts(B).

In 1821 French Professor‘E:_ngggigg_discovered.
analysed and described a clayey fock from "Les Beaux (how
(Les Baux) area of France and gave it the following
composition A1203 52%, Fe203 27% and combined water
20.4%., The name bauxite was given to this aluminous rock
by Dufrenoy in 1837 after the French city of Les BauxXs
Rocks of comparable chemical composition as above appear

to have been referred to as bauxite since theﬂ(3'4)Laterite

the rock usuclly associatedwith bauxite, was first named
by F. Buchanan (1807) for a typical rock occuring in Malabar
(coastal Kerala), South Kanara and parts of Karnataka in
South India. This rock was found to be soft when wet and
became hard like brick on drying and hence named after '
" later meaning brick in Latin(3). It now refers to all

weathering products fomed under wet, tropical conditions.

It has been proposed that some bauxite and
laterites have a close genetic association, Consicerable
overlaping in the use of the term bauxite

e

aluminious laterite have occured
above factors,

laterite ang

» pe rhaps beg.yse of the
duxite and laterite show a tendency to



occur together and it is not easy to identify them separately
by their chemical composition alone, This is owing to the
fact that the ferric and aluminous hydroxide in both these
genetically associated rock ate found in form of colloides.

A laterite with high alumina and low silica content fran
which alumina can be economically extracted can be termed

as bauxite,
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2,201 The typical laterite bauxite profile

Most of the bauxite deposits of the world are
found in association with laterites, They have highly variable
thickness, both absolute and relatlve, with variable
chemical and mineralogical composition, A complete lateritic

—

bauxite profile usually comprises four horizons and_r rests

T Residual soil horizon :(3)

It is the upper most horizon of the profile and
compriSes mechanical and chemical weathering products of
the underlying horizon mixed with plant remains ins and humic
matter, The colour of this horizon may depend upon the
underlying horizon,

IX, Duricrust horizon :

This is the upper part of the main accumulation
zone of the profile. This is normally formed due to _recry-
stallized iron mineralE_EEEFIEREEEEEEorénggmﬁardesf_part of -
profile, The duricrust horizon has the strongest c>lour varying

from brick red, red brown to blue black., It is he-—d to very hard,




often ranging from vasicular colloform, nodular,concre-

tionary to more rarely aphgnitic im texture,

III. Bauxite horizon

This horizon represeznts the lower sequence of
the lateritic part of total profile and is mainly differenti-

mnina minerals and hence is normally less hard. The

L U —— e

horizon can be homogeneous throughout or composed, of

yETIawish;orange,'Fééﬁzgﬁfgiogp to brown, It is extremely

variable in litho3ogy and this can be divided into zones
of di fferent textures and structures.

Iv. Saprolite horizon

It is composed of weathering products of the

aluminium sheet silicates present in the parent rock,

b e

mainly kasolinite and minerals such as quartz, rutile, zircon
etc., that are highly resistant_Egigggghering,__ﬁinegglg

like illite, montmorillonite etcQ_EEXWQESEE_EE_EEE*}ower

part of the horizon but gradually disappear upwards over

short vertical distances. Locally the saprolite horizon

may consist of two zones, one upper thin zone without any
relict texture and strucutre, and the lower thicker zone

with relict textures and structure of the parent rock. The
saprolite has lighter colour than the overlapping laterite

or bauxite with whitish, pinkish,orange and reddish, varie-
gated and mottled colours. It is often mottled, soft, earthy
and porous,

4 Parent rock




influences the nature of the weathering profile, 1In
case of parent mcks their composition isgifFicult to
be identified in the field as often they are completely
weathered and altered to bauxite,

The above horizons show a transition from top
to next lower horizon. This may vary from a sharp contact
to a gradational transition over a vertical distances of
several meters. Between the bauxite and saprolite the
transition can be marked by a decreasing incidences, size
and number of gibbsite concentration and the corresponding
increase in kaolinite content of the matrix,

- Laterite and bauxite surface deposits are liable
to be greatly affected by erosion agencies., Thus mechanical
surface weathering may produce brecciation in the duricrusc,
The primary or insitu laterite may be transported to a
short distance and re-deposited a s secondary reworked
bauxite deposit at suitable loci

202 Parent Rocks for formation of bauxite(3)

The rock that is found just below the bauxitic
wWweathering profile is generally supposed to be the parent
rock for bauxite deposits. In many cases the parent rock
is completely altered to bauxite or saprolite and - so
in such cases the rock found below the deposits are in
fact not the parent rocks. Theﬁygﬁggerabizifzn gf a roqk

depends mainly on its mineralogy, crystallinity, size,
related mineralized surface area, and its porosity_ggg
SToERTe o

permeabiligy.

R et

On makdng a comparision of the parent rocks of
the lateritic bauxites of the world, it is revealed that
they are formed from almost every type of rock that contains

alumina, There is more than one parent rock in several



bauxite deposits, In some large bauxite:deposits,
even 3 to 4 different parent rocks may contribute to
the formation of bauxite.

(1) Sedi tary Parent r

The largest proportion of world's bauxite

deposits have been fomed from sedimentary rocks. The
" most frequent‘;;c“k“ ;:;rpes noticed in this group of parent
rock are arkosic sandstone and silt stones. Shales and
slates of Palaeozoic to ypper proterozoic age al§o consti.
tute a significant proportion. Relatively little bauxite
"has been formed from kaolinitic sandstone and silt stone.
Carbonate rocks - dolomites and limestcne, are weathered,
transported and deposited in local Karstic depressions
where bauxitization general ly continues, The geo-chemical
environment of the weathering of these carbonate rocks is
quite different and therefore such bauxite deposits

foming out of carbonate rock are sepaiately grouped

under karst bauxites.

II, Igneous Parent Rock

The second most frequent parent rocks for bauxite
ars volcanic rocks. Lava flows, tuffs and volcanic

agglomerates, have been weathered to bauxite mainly due
to thaisr:w_a_bi;ig. The most frequent volcanic
parent-¥ocCk:in these category is basalt, (ranging in age
fram Lover Proterozoic to Plio-pleistocene), followed by
andesite, andesitic t.uff aﬁ&“aﬂqglomerate, phonolite,
trachyte rhyoclite etc,

More than 17% of the total lateritic bauxites
are derived £rom pypabyssal rocks i.e. igneous rocks
which solidified before reaching the earth's surface.

Dolerites constitute the most importamt rock:gype of this

genetic group.




Relatively -qulte‘ a large Quantity of bauxite
has been derived from pyutonic rocks mainly from granite,
Gabbro\is_t/h_g_sgggnd_impontanh_plumnic_mck_uhich has
given rise to large bauxite deposits in South East Asia,
Nepheline syenite) foyaite, mongonite . anorthosite, syenite )

duntte and peridotite are other plutonic rocks which

are known to have given rise to bauxite deposits,

III. metamorphic parent rocks,

' The proportion of metamorphic rock is the smallest
among main genetic parent rock groups. The most important
metamorphic parent rocks belong to granulite facies =~ khonda-
lite, charnockite and leptynite. The East @oast bauxite
deposit of Orissa and A.P. (India) and and those of Tamil Nadu
state have originated from these parent rocks, Rock
deposits of green stone facies, sericite and chloritic
schists, basic metavolcanics, amphibolites, hornfels and
gneiss are other important metamorphic parent rock of
‘bauxite,

In conc lusion it is apparent that about. 42 rock
types covering sedimentwligneous (53%) and meta-
morphic (13%) type can give rise to lateritic, Tikkvin
‘and Karst bauxite deposits, The most importaﬁt of these
éécording to tonnage in order of s;imificancn are basalt
followed by dolorite, We. kaolinitic '
sandy/clayey shale, slate, granite, and rocks of granulite
facies._ Other rock tﬁrpes share a much snaller proportion
in the formation of bauxite deposits,

20803 Extent & _Geometry of deposit

The extent of an individual bauxite deposit or
a province can vary differently. The largest deposit may
extend over several thousand sq.km, for example deposits of
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Australias,(Darling range and Weipa depositgé,) South
Vietnam and Guinea.  The extent of bauxite deposit

is genetically related to several factors, most impo)rtant
of which include geo-morphology, parent mwck composition
and climatic changes which have brought about bauxitisationm.
Geo-morphology largely determine the outline of a bauxite
belt., Often the bauxfl te déeposit gradually pass into
laterite with decreasing altitude of plateaux. Parent
rock composition has determined the extent of many bauxite
deposits. For example in Brazil the occurrence of bauxite
;18 limited to an area wunoccupied by circular intrusion
o% alkaline magma:ic rocks. The distribution of a bauxite
province or & helt is ako highly variable. In some areas
the deposit may be evenly distributed, in others distinct
cluster of deposits can be identified. Mainly erosion,
shapes the sizes and outline of many »hauxite demsits.‘

The geometry of the laterite/bauxite deposit is’
generally simple and com;:ri ses flat lying blanket with
highly irregular lateral outline. While the geometry of
karst bauxite is much more compliecgteq because these
deposits are found in depressions and are affected by
frequent tectonic deformation that takes place after their
burial,

The size and shape of individual deposits is
determined mainly by erosional process. In case of
plateau type deposit, the entire plateau can be covered
by bauxite., Where the plateau is very large, continuous
laterite B covers it and bauxite occur only in some
parts., The more dissected and eroded the area, the more
irregular the outline of bauxite plateau., Deep embayment
and long tongues covering the main plateau area througlz
narrow necks arme common features of many bauxite plateéux.
This irregular out line is one of the mdst cdnspicuous
feature of the geometry of bauxite deposits.
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The. surface area of individual deposit range
from a few hectares to some tens of Sq, km, The largest
cbhtinhous'denosits'are known in Australia.(Weipa and
Gove deposits) Guinea ang India (East Coast, ,

) The largest surface ‘area of bauxite does not
necessarily corréspond with the largest tonnage in a
bauxite belt, | '

The lower koundary of bauxite zone is
relatively flat or gently undulating in many éasea., It
is very irregular in deposits situated high above the
ground wéter level (either at present or pfegumably
during the period of their formation). In such geological
condition the largest thickness of bauxite which hag been
N observed is S4 m in East Coast deposits, India,
The upper boundary of depo;I;;;;;hEétermined.by the present
day topography in all éurface deposits, There are gently

covered by marine transgression,’

2.2.4 Vertical thickness and constitution
. MM

- The horizons of a typical bauxi te profile
essentially- show difference in chemical and minerzlogical
camposition., This makes the Ssaprolite horizon as kaolinitic
in comrosition, the overlying bauxite horizon as alumina
and iron rich ang desilicated rock, the duricrust mainly
ferrugineous in composition and soil horizon characteri sed
by high content of humus and organic matter, The four
horizon which develop in most bauxite deposits, have the -
following range of thickness.

222Q.__ Hotdzons = Range

1s ° S0il horizon 0=-2nm
Qe Duricru st 0O -d¢m
3. Bauxite horizon l a 54 m
4. Saprolite horizon
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The largest average bauxite thickness have
géen observed in the deposits presently situated at
high altitudes(e.g. east coast deposit of India) and
where the duration of the bauxite formation could have
been the longest, On the contrary bauxite zones are
thin at places whéré they are situated just above the
water table or in high areas where period of fommation
was comparatively short.

' jid

Two main types of bauxite horizons can be
distinguished with respect to vertical constitution.
Tha first type is characterised by a homogeneous -bauxite
norizon with only -gradual chemical and mineralogical
changes within it, The second type consists of two or

more zones of different lithology and chemical compositio:

26265 Stratigraphic position and burial

A majority of the bauxite deposits identified in
the world are surface deposits, which were rarely covered
by younger sediments. The position of these deposits in
the stratigraphic column can at the best be indirectly
established on basis of geomorphology, absolute age
determination and paleoclimate,

The geomdrphological evidences establish that
most bauxite depositsare genetically related to certain
large scale erosional surface that have formed during
well known geological periods. The bauxi{isation process
is still going on in several tropical belts, though the
begining of the process could not be precisely dated.
However, a bauxite deposit cannot be older than the age

. of its parent rock. The geomorphological studies by

various authors have established that the oldest preserved
and ynburied large scale erosional surface ove- the
continents was late Jurasic. The bauxite deposi:s
developed on these surfacescan obviously be expected to

be younger. 1In certain enigmatic bauxite deposits
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related with oldest erosional surface(representing period
of denudation)found to be situated over Gondwana and post
Gondwana surfaces; the b, started
during the early and middle Gretaceous,
—_— 7 T~ T7dcdle Lretaceot

The stratigraphic position of buried bauxite
depositscan be Cetermined more accurately through the
dating of overlying sedimentary sections particﬁlarly
through its fossil records. Burial protect the deposits
from later erosion. The pressure of over burden produces
compaction and changes in the lithology, geo~chemi stry and
mineralogy of the bauxites, Owing to this fact it is
important to know the total thickness of over burden ane
nature of underlying rocks, Majority of buried deposits
have a shallow cover (less than 50m thickness), 1In India
buried bauxite deposits are found in Qujarat and~£é£éié.
The burial oCcCured due to widespread subsidence under quiet
non erosional condition, so as to preserve the deposit,
The karstic and Tikhvin type deposits of bauxite have been
buried to a large extent than the lateritic ones. 1In fact
nearly all Tikhvin type deposits are buried deposits,

2.2.6 ' Tectonic position

The earth's crust can be geotectonically divided
into (1) continental platform, (2) Orogenic belts, (3) Oceanic
basin, Bardossy (1979, 1982) established that 91.7% of the
total lateritic bauxite tonnage occurs on continental
platform, 8% on orogenic belts and Yess than 0.3%X on islands
of the great oceanic basins., The above distribution of
bauxite deposit explaing the need for stable conditions
for formation of bauxite. In the highly mobile orogenic
belts,  repeated sedimentation prevents bauxitisation in
most of the low lying localities, On the contrary in higher
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2.2.7 Geomorphology

The lateritic bauxite deposits as they are found
today are confined to the following types of land forms
listed by Bordossy and Aleva (1990) in order of diminishing

frequency se ‘

{ 1) Plateaux - FPlat or uneven topped
j ii) Dome shaped hills
f i44) Elongated Cuestas
L iv) Slopes of mountain ranges
\1 V) Flat coastal peneplains and sedimentary flats.
1 vi) Shallow depressions on flat peneplains.
‘.
i) Plateaux

The plateaux are by far the mo-<t frequent baux:tic
land form. They stand elevated compared to ::urrounding
countrvy and are marked by abrupt descent on atleast one side.
Their top is more or less flat and peneplained. The highest
lying bauxite bearing plateaux in the world occur in Nilgiri
and Palni hill of South India where the bauxitisavion has
developed between 1980 to 2400m height (Subramanian 1981),
The biggest bauxite belts having reserves of over 1000 million
tonnes occur in narrow altitudinal interval, ranging betwveen
present day sea level to 1450m . Of these the gast ciast
deposit of Tndia and those of Camereon are situated at the
highest altitude. It is conspicuwus that most of the

largest bauxite bearing belts of the world occur between
altitudinal interval of 0 = 400 m, This altitude interval
characterises for the highest number of deposits having
largest reserves. In Tamil Nadu the bauxite bearing
plateaux of the Palani, Nilgiri, Shevroy -and Kollimalgy hills
are at present seperated by 100 - 200 km, But Subramanian
(1978) presumed that these plateaux are remnant of a single
large scale ancient erosional surfaée which extended over
the entire South India and dipped, 1 - 2° east wards This
explains the reason why most of the western plateaux range
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between 2000 - 2400 m, while those of the eastern end
range betweem 1200 to 1300 m above MSL,

IT, Dome shaped hillg

The dame shaped hill constitutgs much less
frequent bauxite bearing land fomms. Typical examples of
few such bauxd te deposits are found in Brazil,\ Kalimanthan,
(Indonesia) and Guinea,

III1, Elongated Cuestas

Elongated cuestas are known only in the bauxite
deposits of Venezuela, They corresrond to outcrops of
inclined dolerite sills rising_ 150 to 200 m about the flat
surface, the top portion of which is occupied by the bauxites.

IV, Slopes or mouncain-Tanges-

The slopes of mountain ranges where bauxite has
developed,can be examplified from Brazil, B

Y. Flat coastal peneplains and sedimentary flats._

The flat coastal peneplains are characterised in
the middle Timan mountain (USSR) and Queensland (Australia), .

Vi. Shallow depressions on flat peneplains

The bauxite deposits associated with the shallow
depression on flat peneplains have been cescribed from
South Eastern Australia and Tasmania,
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The genetic significanee of the. Geomorpholoqy
can be summa:ised as below 3=

s Positive land forms assure good drainage conditions
that are essential for the bauxitisation process.

L}

20 The elevated plateau and other bauxite bearing
land form protects the weathering profile from the accu-
mulation of transported sediment during the bauxitisation
period,

3. The low relief of the elongated surfaces assure
low erosion rates over them.

2.2.8 Hydroceclogical Condition

- _ Water :cts as the main agent in chemical
- ' weathering and - he hydrogeological conditioas, play an
important role in the fommation of bauxite deposits. To
achieve efficient leaching and solute removal, good
drainage is essential, which can be ensured through high
permeability of the parent rocks. The chemical weathering
may itself create additiohal pore spaces and permeability
in the parent rocks Other factors influencing the
permeabi 1ity of parent rocks, are its structure (bedding
o or foliation). The steeply dipping or foliation fecilitates
,F; bauxitisation as in case of East coast depodits of Indias
% The surface morphology influences the proportion of
infilteration and run off of rain water. In proper geo-
morphological ~ setting a continous flow of ground water
through the weathering profile takes place which leaches
out mobile chemical components,

In conclusion bauxitisation can take place only

above the ground water table particularly under good
Penvaaon L\l—\j FOAS

drainage condition/and the action of infiltrating
rain water,




2.2.9  Climatic conditiog

It is known that intensity of chemical Weathering
increases with the temperature and amount of rain fal),
Weathering is, therefore, most intense in wet tropical
zones where it ':l.sbcharacteri,sed by the widespread occurence
of actively developing laterite profiles, Bauxite being
-8n extreme case of lateritisation, drainage and leaching
conditions play a governing role,

. A number of authors have studied the climatic
conditions necessary for bauxitisation, Making a summary »
of their observations, the Climatic conditions essential for
formation of bauxite wirich correspond to tropical monsoon

Climate, are as follows - N
,.’————Jm

1, ~ Mean annual temperature of the region should be !
more than 22°C.

|

- 2w Annual rain fall of the region should be more \
than 1200 mm d4i stributed over 9 - 11 rainy and |
1 =3 relatively dary months, /

_ 4T camrDE stressed that a VEery uneven concentrated
iin fall distribution is less favourable for bauxitisation
because most of the water runs off on the surface, '

The locei ciimetic-cor@itions working within
small areas called microclimate can also detemine
bauxitisation process. Similarly the humidity of air,
both om surface and within the pores of the weathering
profile play an important role in bauxitisation,



b, B
q

18

2,2.10 An overview of mode of occurrence of Indiar

Bauxite deposit(5)

Ao Geographical distribution

Practically the entire Indian bauxite resources
are confined t peninsular shield,barring the sole occurrence
in Jammu in the extra peninsular region. Im the peninsular
region 88% of the total resources are confined to high level
formations ocscurring in proximity to eastern & western
coast lines. Out of which again majority of about 77% 1#
confined to the " Bengal coast and rest to the
Arabian Ses coast, Only 12% total resources occur amidst

"inland pleateaux and plains.

B Physiographic d4i sposition

The Indian bauxite occur right from near the
sea level in Gujarat to over 2000 m above MSL in Tamil
Nadu. Traditionally the Indian Bauxite has been described
under high & low level deposits. However their aititudinal
limits remain to be quantified. Thus there remains an
ambigquity in classifying some deposits specially those
occurring between 200-60C m above M.S.L. '

The bauxite deposits of the easternrg}giats and
western ghats and inland plateaux can be regarded as high '
;evel and essentially consisting of insitu primary éeposits
While the coastal imland hillock and plaine may be clubbed
under low level deposits consisting of both insitu and "
detr_ital primary & secondary/reworked types of bauxite.
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Cs localization of Indian Bauxite deposit from

climatic view point

The bauxite deposit of easternm ghats and westerm
ghats can be considered to be located under zones of high
rainfall (more than 120 cm p.a.), While the bauxite
deposit on inland plateaux and coastal plains and inland
plains occur amidst isohyetal zone having less than 100 ca
annual rain fall,

De Lithoetratigranhic ba se

The Indian Bauxite occurs in diverse geological
and geomorphic environment. It overlies Archaean meta-
morphics, prterozoic, gondwana, Tertiary sediments and
Cretaceous-gocene volcanics, Laterite, bauxite and clay
or a partially weathered bed rock are the main litho units
that constitute a residual profile, irrespective of co:ipo-
sitional variation and stratigraphic position of the
associated rocks. The intensity of development of the
different litho unit show a broad correlation with the

- comstitution of parent rock, Bauxite is not only a
subordimte member but is also highly pockety in nature,
vhereas the other members i.e. laterite and clay occur
as blankets and in larger proportion im the residual
profile overlying Deccan trap. In case of residium
derived fram the khondalite rocks of east coast, the
entire thickness is essentially aluminous (gibbsitic) and

the sub.grade ore is subordinate and obscure. Clay is
not a compelling associate in the east coast profile.

On making a lithostratigraphic evaluation the
following conclusions may be dravnp =

1 Nearly 77% of the total resources occur overlying
’ and derived from the Archaean yldndalites copstie-

tuting the Eastern ghats physiographie province.

This also includesg the negligible Proportio
n



of bauxite derived from the charnockites
rocks.,

2, The underlying/sources rock next in abundance

to give rise to workable bauxi te deposits are

the Deccar traps of gretaceous-Escene !Oligogene)

age. Nearly 21% of the resources stem from the
area underlain by Deccan basalts both in high and
_fﬂ low level deposit

3. Bauxite derived from Proterozoic, Gondwana, 7Tertiary
@ediments, granitic gneiss, phyllitic schist and
other litho types account for the balance 2% of
the total resouwrces., Incidence of detrital bauxi te
is rather negligible.

All the bauxite deposit of India are of lateritie
tyre, the only exception being the diasperic bauxite of
Jammu which may perhaps the classified under the Tikhvin
type of Bardossy (1981).

= :
n./’ Mineralogical and Geo-chemical sttributes -of
e Indian Bauxite '
s i) The bauxite deposits of Eastern Ghats are
/ have essmtialﬂly ‘blanket type and/cappingswith aerial

spread up to 15 sg. km and thickness upto 54 m.
iiﬁ?iogically these are gibbsite dominant

with scarce boehmite. Other minerals are haematite,
goethite, kaolinite ha‘nvd anatase and relicfefkﬁi‘ain~s
of sillimanite, garnet, corundum sphenpe éﬁ:. E

These are characterised by-moderate alumina,
high iron andg low silica content,

i) The bauxite deposits of Western Ghats are

essentiall kety, Lméoid & tabular, bodies
of limited lensoid dimensions where the thicknea§
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seldom crosses S m. Thg§g_bgze,suﬁhorizantﬂl_;g\ggg;le
e e

sloping landforms. Boehmite is relatively more in
proportion than the eastemr ghats deposits, Gibbsite is
the major mineral. The bauxite derived from basalts is
eharacterized by oolitic and pisolitic texture. Titania'
is relative;z more in trap derived residjum while iron
and silica are high in the Charnockite derived bauxite.
Thick clay bed marks the transition between the residium
and unaltered rock below.,

1i1) The bauxite deposit of inland p}ateau, have
aerial extent and thickness more or less similar
to those of western ghats. The other features
are also comparable to deposit of western ghats,

iv) The coastal and inland plains have no specifice
Seomorphic expression. They have erratic
chemistry, mineralogy and mode of occurrence.
They have more association of clay which include
montmorillonite and illite besides kaolinite.

203 GENESIS OF BAUXITE

2.3,1 Historical perspective

The genesis of bauxite and the process of
bauxitisation have always been enigmatic problems which
have generated considerable discussions and controversies,
Considerable research has been carried out Over the
years with the aim to satisfactorily explaining the
process of bauxitisation. PFox (1927) was perhaps the
first to furnish a comprehensive and comparative account of
distribution of bauxite deposit of India and abroad. BHe
tried to explain the genetic relationship between bauxite,
laterite and terra-rossa and developed his theory on the
forthation of lateritic bauxite. Later the foundation of
international committee on the study of bauxite alumina

d &luminitm. (ICSOBA) in 1963, de Weisse (1964), Valeton



(1972) and Bushinsky (1975) made significant contributions
on the genesis of bauxite. The bauxite spmposium held in
Los Angles in 1984 and finally the monumental works of
Patterson (1986) made valuablé'eontribﬁticn-towards
explaining the process of bauxite formation.

2.3.2 Favourable conditions and factors

CeS. Fox in his monumental work on the origin
of bauxite postulated following conditions for the forma-
tion of lateritic bauxite;

1. A tropical climate with alternating dry
and wet seasons.

2. A levelled or gentle sloping elevated land

3. Suitable source rock

4, Porous texture of source rock to allow entry
of percolating water

S5e Retention of infiltrating water for maximum
period in the rocks to give maximum play to
chemical erosion,

6o Acidic or alkaline medium of infiltrating
water, =

Te This annual process should be continuously -

in operation for atleast a geological epoch
(atleast a million years)(5 .

. The theories given by various geologists to explain
the origin of bauxite deposits can be summarised cn the
bagis of the following contentions(s)

1) Precipitation of hot water rich in alumingus

salt 2) Alteration of aluminious parent rock under the sea



water 3) Deposition of aluminious material in the lakes
4) Leaching of aluminious rocks by naturally evolved acids.

A consensus view of the origin of bauxite is
that it is formed by the weathering of aluminious rocks
ander conditions favourable for the retention of alumina

and the leaching of other coastituents present im the

{6, 7)
et

—

parent roc
/_______________/.

A detalled account of various factors and
conditions favouring the formation of bauxite, have already

been given under section 2. 2

2.3.3  mechanism of bauxitization

The mechanism of formation of new mineral
phases during bauxitisation has been‘,‘:long 'debatgd problem,
The three most important and popular theories given to
explain the formation of minerals during bauxitisation are
" as follows 8- ‘

2adu3al Direct Bauxitisation theory of Millot (1964)

This theory postulates a direct replacement of
the original alumino-silicate minerals by gibbsite, for
example felspar of the parent rock are directly replaced
by gibbsite pseudomorphs, The direct bawd tisation reeds
highly favourable leaching conditions, much rainfall in
the monsoon type climate and quick removal of dissolved
silica and other constituent etc. This process presumably
takes place by means of ionic solution and there is no
saprolite horizon developing between the bauxite and the
parent rock, This process of direct bauxitisatiom has
been demonstrated by several authors fram a large number
of deposits motably among which are south America, India,
South Africa, Australia, Guinea etc,
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In this process the bauxitisation proceeds
through a intemediate clay mineral/ / stage and occurs
when the release of the dissolved silica is not fast enough.
In this process m&inly kaol:fnite or halloysite is formed.
In the 2nd stage gibbsite residue is formed through an
incongruent dissolution. The first stage of this process
is represented by saprolite horizon while the second
stage is marked by bauxite horizon itself.- In case of
indirect bauxitisation the texture and structure of the
hbauxite may show \relict character which may later be
reorganised to give rise to jphanitic and colloform
textures. This process of indirect bauxitisation is
80 named by Millot in 1964 but Boulange (1984) used
the term Alloteritic bauxdti sation for the same.

The indirect bauxitisation is more common than
the direct one, However, the two type of processes are
not always separated from each other in space. Both
direct and indirect bauxitisation can occur repeatédly
if changes in the environment allow it,

2.3.3.3 Besides the above two processes, the process

of selective bauxitisation has also been suggested by
certain authors for some bauxite deposits of Guinea,
Surinam, Belgorod and middle Timan mountain deposits of
U.S.S.R. This process reflects differences in weathering
of parent rocks.

234304 Another group of geologists suggest a poly
phase origin to bauxite deposits of Amezon basin which

postulate 2 or 3 main bauxitation events ang sedimen-
tation 2 .



2.3.3.5 Butty and chapsllaz: (1984) ip the bauxite
symposium at Los Angelgs Vgave their theory on bauxite genesis
which i s as follows., According to them bauxite isvderived
by surficial weatheriﬁg*of,alumino - sillicate rock forming
under warm and humid climatic conditions, Variations in
climatg combined with base level changes promote cyclieal,
evolutionary weathe ring and concentration, the residual
product of which are closely controlled by bioclogical
activity. Rock decomposition resu}t mainly from hydrolysis
Chelation and solution., The affect of these are (1) Removal
of bases and silica in dilute solution (2) Depletion of
iron in areas where low PH - Eh prevail (3) Concentration
through direect precipitation of aluminium hydrate in variab;e
‘associations with Iron hydratés and clay minerals,

The two authors regarded bauxite as aluminious
soil which result from cyclic or polygenetic pPedogenesis,

2.3.4 Secondary - post bauxitisation processes

The following secondary post béuxitisatibn
processes take place in nature, .

2.3.4.1 Physical disintegration ang subsequent redeggai;iog
of Bauxite

Large blocks of bauxite break off from platec 1
scarps and am' rolled down the slopes. This reduces the
size of the blocks, At gentle slopes and terraces, the
bauxi te debris';can accumulate as simple colluvium or be
transported fu;ther by the downward flowing rain water, The
detrital bauxite accumulation ¢an be di stinguished from
the xesidual §epodits by their clastic structure and locally
by their bedding,

2.3.4.2 The Secondary compaction and recrystallization of
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bauxite occur due to burial of deposits without essential
changes in the chemical composition,

The bauxite deposits buried below heavy overburden
are compacted due to load pressure of the over burden,
Porosity diminishek from 50% to as low 5%, The burial
alone does not produce major chemical changes in the bauxite

except some loss of combined water,

3.3.4.3 Secondary changes in mineralogical and chemical
composition ,

In buried bauxite‘de‘posit's mineralcgical and
chemical changes like resilication(irtrvduction of dissolved
silica in bauxite horizon by the ground water to form mainly
kaolinite), deferrification, earbopatisation, . sideritization,

pyritization and alunization etec. take place“?’)

2.3.5 Origin of Indian Bauxite

: Several geolog;i.sté have considered the pn":blem
relating to the origin of Indian bauxite deposits, notable
among these research workers are Fox, Mallet Roy Choudhury,
Rane, Deshmukh, Banerjee, Sahasrabhude, Swaminath, M.G. ﬁao
and P.K. Raman, Nearly all these workers have recognised
the clear associatiop of £ Indian Bauxite with th=2 lateritie
profile, except the deposits of Janunu which are associated

with karstic environmert., They have also “ecog1 .zed that
sub-aerial weathering is the main process which "as given
rise to bauxite and laterite in the country, How.ver, for

T

the segregation of bauxite within laterite variou: alternative

processes have been suggested.

Perhaps the first scientific explanation fo:
bauxite genesis was given By Hollang (1903), He poé' lated
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that Indian Bauxites have resulted due to bacterial action,
According to this.view, low organism have power of separating
alumina from silica. The silica thus seperated is soluble
and so is removed in alkaline solution leaving concentrated
A1203 bodies, '

Fox (1923) was perhaps the first geologist to make
an elaborate discussion and comparision of Indian Bauxite
deposits., His view on the genesis of Indian Bauxite as
later modified by Roychoudhury(4‘6), are fairly well accepted
" Fox suggested that laterite and bauxite have resulted £rom
the action of rain water Ccharged with corrosive acids or
salts on the parént rock over a prolonged geological period,
The corrosive liquid has removed all soluble rock component
leaving behind insoluble alumina: and ferric hydroxide, All
the preconditions essential for the formation of bauxite
mentioned earlier were also recognised by Fox for Indian
deposits. However, Fox's theory does not fully explain all the
features of typical Indign bauxite, Notably there afe thick
ferrugineous laterite horizons below bauxite horizons. Also
all laterite cappings do not @ntain bauxite, Roychogdhury
tried to explgin this by highlighting the role played by sub-
aerial weathering in bauxitisation,

Whatever may have been the exact mode of formation
of Indian bauxite, it is becoming increasingly clear that no
single theory or idea can explain all the complex factors \
involved in the formation of different deposits. According
to Fox (1923), later supported by Roychoudhuri (1958) the
major bauxite deposit' in the high plateau regiongmggiglf..
Bihar and Maharashtra are confined to the-latggiggwpgggigé
developed by the weathering of Deccan Basalts,

Roy and Bagchi believed that the bauxite
deposits of Ranchi having clay beds at the base, show



distinct sedimentary features and gradational relation
with the overlying laterite and bauxite, Therefore they
have assigned sedimentary origin for the bauxite deposits
of Bagru and Maidanpat deposits of Ranchi district (Bihar).
According to them this deposit has derived from the clays
of upper Gondwana sediments suggesting the formation of
lower laterite by lateritisation of underlying clay, mhe
exact machanism of the mode of formation of bauxite and
upper laterite have not been clearly stated.

The study of laterite cappings of Surguja and
Bilaspur districts (M.P.) reveal that the bauxites rest
directly on the Deccan traps and show clear evidence of
a genetic relationship. - However in bauxite deposits of M.P.
some areas like Amarkantak deposit show characterstics

of a secondary (or _reyorked) ongin. _The promjipent
Tatures of this type of deposit are bouldarywe of
bauxite occurrences and also the sharp contact between

tho bauxite and the 3 underlying cla i, Agglomerates
and ‘ash c ested as the probable

parent rock of Phutkapahargeposit (Bilaspur) M.D. -Besides the
high level bauxite, large areas of low level bauxites
associated with the laterite have been traced in Katnie

m&uamtm and Kutch areas (Gujarat),
Thana and Kolaba districts (Maharashtra), Coastal Karnataka
districts (Maharasht

and Goa., The deposits of Katni M.P. are found in
association with sandstone of Vindhyan age atid quartzite

of Dharwar age and show evidencds of transx rtgd_m:i.gin(iz) ¢

¥

The conspicious low level bauxite leposits of

by Sahasrabudhe (1978) . According to him thec> bauxites

s SR

have ~been formed by an insitu alteration of Deccan traps

and associated pyroclastic facies of laxa_ﬁ% He has
cited field and laboratory evidences supporting the insitu
alteration of bed rock leading to laterite and bauxites,
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The writer suggested that the laterite has fommed as

a result of insitu alteration of pyroclastic material
ejected during the Deccan trap volcanic episode. The
typical and unusual tuffaceous appearance of the bauxite;
and the remnents of ashes in some of the laterite favour
his hypothesis. The bauxites of Kutch, comprisiing gritty
and conqlomeratiic types afe regarded as reworked and
transported facies of earlier formed bauxite. According
to him the probable paragenesis of Gujarat bauxite may

be as below ‘}2)

PARENT ROCK

KAOLIN ITTC MINERAL

¥ ¥ ' ¥
GIBBSITE CLIACHITE KAOLINITE

GIBBSITE KAOLINITE

The discovery of Rast coast bauxite belt, of
late has drastically changed the resources position of
BPauxite in the country. The £ast coast deposits have
been studied by M.G. Rao and P.K. Ramam (1979). According
to them the deposit occur'in the Eastern ghat belts
ranges at altitudes varying from 900 - 1450 m,, Mo;t of
the demsimlie the khondalite group of rocks while
few are associated with charnockite. The bauxite outcrops
thus overlying the khondalite, are characterizedby relict
foliation that conformm to those of subjacent rock,
However, there is an indisputable lithological gradation
between residuum and the subjacent rocks. The gradation
is more often marked by a partially altered rock (Khondalite/




charnockite). Partially lateritized rock cccur as inter-
calationswithin the bauxite ®8®8. . The observed
evidences and the supperting,mineralogical and chemical

data clearly indicates the infisgﬂgegggngﬁjij&ast coast

(14)

The bauxite deposits of Kerala are reported teo.
have forned by insitu snb-aer;al weathering and decomposition

of 1 underlyinq Archean rocks, At some plac:es the original
‘structures 1ike lineation of the parent rock are still
preserved in the bauxites. Besides insitu occurrences,
bauxite transporteé and deposited in the sedimentary basin
are also below the Warkalli formation' 1>’

2.4 CLASSIFICATION OF BAUXITE DEPOSITS' 3

A number of geologists have attempted to make a
realistic classification of bauxite. Thus classifications
based on geology, pedology and alumina technology are
available. However, a universally acceptable clessification
of bauxite has not been evolved till date. This is owing
to the fact that none of above classifications are directly
comparabl® or use common parameters. A review of various
bauxi te classifications available today is made in the
following paragraphs =

2.4.1 Cla ssification on _based on chemical composition
of bauxite

J. de Lapparent (1930) distinguished eight
different types of bauxite on the basis of their chemical
compositiona alumina - silica ratio and the iron content
were taken as the criteria for classifications. The
classification has since been abondoned but the alumina
silica-ratio,

2

called 'module’ or 'modulgs* is stil}

“a
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in use in some countries to distinguish between high
and low grade bauxites(s)‘

2.4,2 Class®fication based on mineralogical composition

2.4.2.1 Schneiderhohn (1944) classified bauxite on the
basis of principal alumina minerals into the following s

1, Diasporites
2. Boehmitites

3. ' Gibbsitites

This classification was further developed and
modified by Konta who distinguished 5 types, and Ida
Valeton who distinguished 10 types of bauxites(3)'

2.4.2,2 Classification of Fritz Von Kerner-Marilzun s

The mineralogical classification by above author,
quoted by Roychudhoury is given below «

(1) Diasporic Bauxite 3 Contain only monohydrates
of & lumina
(11) Low bauxite or $ Contains more monohydrate
Mio bauxite

than trihydrate minerals,

(11i) = Bauxite ¢ Contains mono and trihydrates
in matching proportions

(iv) High bauxite $ Contains more trihydrates
: than monohydrates

(v) Gibbsitic bauxite s Contains only trihydrates(ls)'f
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The problem with the chemical and mineralogical
classification lies with the fact that most bauxite
déposits have a heterogenous chemical and mineralogical
composition. This enables only bauxite types to be
distingui shed but(not the entire deposit,

2403, Classification based on shapes of the deposit
and _the type of their geological occurrences 3

2.4.3,1 Grubb (1973), on the basis of differences in
texture, structure, thickness and geometry of bauxite
deposits situated at higher or lower altitudes (geomorpho
logical consideration), classified bauxite deposits into —

1, High level or upland bauxites .
9. Low level or peneplain type bauxites.

The difficulty with this classification was that
it referred to the altitudes at which the deposits were
formed and s it was nearly impossible to place the burried
bauxite deposits whose initial altitude could not be
confirmed.

2.4.3,2 Harder and Greig (1960) suggested the following
classification of bauxite on the basis of their geological

occurrences,
1. Blanket deposits - Extensive bauxite deposits

@eccuring as a near uniform cover over ancient
erosional surface.

26 Inter layered deposits -~ Discontinous beds and
lenses inter-straified in sedimentary or volcanic

rqcks or along contacts between ignéous or metae
morphic and younger rocks.,
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3. Pocket deposits formed as filling in the
depressions of limestone or dolomite(B)‘

Mpﬁ;:/classification has aleso been used by
Patterson (1967 & 1986), A slightly modified and elaborate
version of this classification is given below

(1) Blanket deposits $ All the blanket deposit
are of residual type formed from-alumino silicate rocks,
They occur om plateau remnants in association with old
erosional surfaces and peneplains., Some of the blanke:
deposits are of large aerial extent and are also covered
by thick soil cover. Typical examples of this are
found in Australia, Dhangarwadi and Bagru hill (India),
Suriname Ghana and Guinea,

(2) Interstratified deposits s Such deposits

occur as di scontinous beds or lenses within or below
sedimentary formations or aleng the contacts between
igneous or metamorphic and younger sedimengary rocks.

They generally mark a zone of unconformity whose base
tends to be irregular and have residual clay beds, Typical
examples of these are found in Arakansas (USA), Dalmatia
(S. Burope), Guyana and USSR,

(3) Pockety deposits s These deposits are mainly
connected with karst topography and found within solution
openings in dolomites and limestones. Examples of

this type are found in S, Europe,

(4) Transported or Detrital deposits

Deposits of this type are of minor significance
and are always associated with a nearby source of
primary deposit ; They may be transported or bedded
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devosits, Typical examples of these are deposits of
USA, Ghana, Katni (M.P.) and parts of Jamnagar (Gujarat).

2.4 .4 Classification based on tectonic position

of deposit '

Peive (1947) recogniseé the following types on
basis of tectonic position of bauxite deposits

(i) Deposits im Geosynclinal zones -~

Such deposits overlie carbonate rocks and

are marine in origin.

(ii) Deposits in Platform areas :

Such deposits are residual or are deposited in.

izke and mershes.

2.4.5 Senetic classification of Bauxite

Such claessification was proposed and developed
by a number of warkers notable among them are Vikulova
(1946), Bushinky (1975) and Kirpal (1977). A more detziled
genetic classification was suggested by Saposhnikov (1975)
which distingui shes 15 types of bauxite deposits having
different origin. A common disadvantage of genetic
classification is that many of the criteria are of
theoritical nature whose field application is not possible,
Moreover origin of many deposits is still not clearly

uncerstoaod (3).

2046 Classification based on parent mck peterography

2.4.6.1 Fox (1927) first classified bauxite into

1) Lateritic hauxites - derived from alumino
silicate rocks
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2) Terra - rossa bauxites - presumably
derived from the weathering residue of
lime stone and dolomite, Vadasz (1951)
renamed the second type as Karst bauxite
deposit. This classification was further
developed by Valeton,

///

,\g,,/4.6 <2, Working classification

The modified bedrock classification as proposed
| by Bardossy (1982) is presently the best working classi-
fication available. The following main groups are
distinguished :=-

(1) Lateritic bauxite 3 There are residual deposits

derived from underlving alumino silicate rocks. This
type also includes bauxite redeposited within the lateri=-
tic boundary.

(2) Tikhvin type bauxite « There are deterital

bauxite deposits overlying the eroded surface of alumino
silicate rocks and are products of the erosion of lateritic
bauxite deposits. The type locality for this is near

the town of Tikhvin (USSR). These are located in the

upper parts of ancient erosional valleys.

(3) Karst bauxite deposit - overlies karstified

surface of carbonate rocks. Bardossy distinguishes six
sub types in karst bauxite which are based on mode of
karstification = '

1, Mediterranean sub-type
2¢ Kazakhstarniap sub-type
3e Ariege sub type

4. Timan sub-type

Se Salento sub tvype

6. Tula sub ~-type
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The main advantage of this classification is
that it reflects fundamental differences in the mode of
fomation and occurrence of the deposit. Further it is
simple and enables easy field identification, Approxima-
tely 88% of the world's bauxite resource belong to
lateritic bauxite deposit, 11.5% to Karst bauxites and

about 0,5% to the Tikvin type.<3)

2.4.7.' Technoeconomic classification of Bauxite

2.4.7.1 Classification based on end use of bauxite

_ Based on use to which the bauxite can be put,
it can be classified as =

1. Metallurgieca! grade
20 Refractory grade

3. Chemical grade

4, Abrasive grade

Se Other grades.

\
2.4.7.2 Russian technoeconomic classification(le'

The following classification is used in Russia
for grading bauxite deposits.

grade Composition
1, Prima A1203:>50% Sio2 £ 10%

2. Ist grade A1205> 50%§ratid of A12031810é73

3, II 9
nd grade A1203740/${. " 7 2

4, IIIrq » "
rd Al,0,30%, . ™ >1
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2.4.8 Classification of Indian Bauxites'l?

2.4.8,1 Roychoudhury {(1971) first classified Indian

dauxites on basis of their mode of occurence into f£dllowing
classes -

I, High level Eauxites = Occuring in association
with laterites as blankets & cappings on high plateaux
‘and hill ranges of Peninsular India, at the following
places -

i, Plateau regions bordering Bihar & M.P.

20 FMaikala range M.P.

3. Westermn Ghats

4, Easter® Ghats

I1. Low level bauxites = Recorded f£rom Katni

‘area (M.P.), Saurashtra, Kutch, and Kheda (Gujarat), Kolaba
and Ratnagiri (Maharashtra), North Canara (Karnataka),
Cannanore, Aleppy and Quilon di strict (Kerala) and Goa.

: The Indian Bauxite deposits occur at wide range
of altitudes -i‘anging from near MSL in Gujarat to over
2000 M, above sea level in Nilgiris, gince Roychoudhury's
e@lassification does not qualify the altitudinal limits,
it is ambiguous and hence fails to classify the deposits
oecuring between 200 - 600 M above MSL.(17

2.4.,8,2 Balsubramanian (1989) classified Indian
Bauxites based on parent rocks{(18)

e o e S e—— - —

. S T T S o - —— . g S

Sl.Bo. Parentage Localities _
1. Volcanic & other meck West coast, M.P.,Goa, Kerala,
types. A.P., Bihar, East Coast, '

T.N. etc,
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> e S S = S e

S.No, _ Parentage Localities
II Sedimentary Rocks
A. Sandstone/Shale U.P., M.P., Kutch (Gujarat)
B. Karstie/Orogenic type -
Ce Alumina Sediments/ J & K
Clay with tectonic
Environment--
D. ' Sarmdstone/Shale in Kutch (@ujarat)
Harine environment G
Frine sy oy
III. Transported Katni, (M.P.)

€

T T (S SRR G sy R -

2.4.8.3 Physiographic classification of Swaminath (1982)

J. Swaminath Classified Indian bauxite deposits
on basis of their physiographic disposition into following

groups(S)’

1. Eastern Ghats

2. Western Ghats

3. Inland Plateaux

4. Coastal and Inland plains

2.4.8.4 Technological classification by Nandi (1991)(17)

The classification proposed by Swaminath was
further developed and enlarged by Nandi (1991) whq respect-
ively suggested division of inland plateau into inland
high level plateaux and inland low lying hillocks. His
technological classification is based primarily on the
dominent alumina mineral which determines the processing
parameter®, The relative concentration ofralgﬁa, Iron
titania & silica define further characterstics and sub-

division., The detailed Clasgification is given in
tables 2.4.3.‘ A& B,
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Sfable 2.4.8.4 (a)

\& assification of In@ian Bauxite

- = w45 e - - o O > T e S -

Bauxite Deposit/ Characteristic Ore State Main
Category Type Feature body Deposits
Mines

I.Gibbsitic — -

Iron Rich
Alumina as (A)Panchpat- Si0,¥5-4% Thick Orissa Pottang,
Monohydrates (mali T1Q2,2-3% conti- Ballada, 1
5% and Fe, 0 Eastern e '~ - nuous Kodingamali,
-7<15x7 23 ‘Ghats) tl?‘;smpuri"r with Baphlimali,
_ ' occasional .Lanjigarh
‘sub-grade Maliparbat,
-patches Sijimali,
Karlapat,
Sasbahumali
Pasangmali,
Kutrumali,
Gandhamar-
dhan.
(B) Shevroy 81023.5% Andhra  Galikonda,
Ti02412% Pradesh C hittamgondi
Presence Sapparla,
of Jerrela,
> ] Gudem,
gﬁ%@?iﬁ Gurtedu.
% Nilgiri,
. . Palni Hills
pomeehiinie - Kollimalai
Titanium Hills
h
Alumina as (A)Amar- T10£7>6% Irzequ- Madhya Mainpat,
Boehmite kantak lar Pra- Phutkapahar
5-30%.2, : lenticu- desh Paunkhera,
T1024-12% : qar Jamireyg at,
. Interme- Katni
diate Binar Bagru,Hisri,
with Bhusar
laterites S
Pakhar,
Serangdad,,

Uttar Pra=
desh Banda
Manikpur

N s
Mirzapur,
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Table 2.4.8.4 (A)
Clasgification of Indian

Bauxite Contd.

Bauxite Deposit .Characteeistic  Ore State Main deposits

Category Type . Yeature body 8 Mines
(B)Dhangar- 1‘102 £ 6% Maha- Udgiri,Kasarsada.
vadi rash- Ngarataswadi :
tra Iderganj
Radhanagar,
Kolaba,Satara
III . Mixed
sibbsitic
Boehmi giﬁ
Alumina ch
(Alumina as (A)Jamnagar Fe,0,<1 0% i)Massive Saurashtra,
Boehmite 1-10%, Présénce Blanket ! Kutch,
A1203 50-65%) of type Gujarat Subarkantha,
Kaira,Bno h
CaC0y  ;j)Nodular e
embedded
- Maha- Kolaba,Ratmagiri.
clayeyY  ragh- (Low level)
matrix tra.
{B) Belgaum ?320 >10% Karnataka Mundalli,
‘preésénce Bhatkal,
of signi- Baindur
ficant Kangangi.,
amount of Mahipaigad,
quartz. Paduvare
Goa Pernem, - Mopa,
Betul

Rerala aleppy, Ouilom
Nileshwar,
Camanore

IV.Diasporic
High
Alumina

Bauxite

(Alumina as Chakar Al,0,7760% Nodular J3Wmu% Poonch,
Diaspore 70%) surface Xashmir Chhaparban
occurance - Panhasa Salal



41

DTN TR D e e e e 0 2 e e e e e T e 0 2 2 9w o w0 O an D 0 T S o o =0 D e wo T 0 0 D B e € s T D ) B ) O D W s ey > e TP TS e o e "y D P s G S w0 2 0 o - eneen

°®10 oF Ijuyeog
DFITEQATD POXTR

%1=50° (0BW
M %Z~5°010%5
%9~¢

%CI-T
HE~GT

%09-2S

s3rsodeg yojany

3exefny

sutelqd teiseop

®3 Txneg
D3 TUyPOg

T®A®T MO
%8-=9

%9T~%
'3 4

%P S=8%

*d°W Fuley

ysepeiq xeja
ysepeig edypey

SXOOTTTH PueTuUr

(43

Swoe ut axodseyp
IURDTITUGTE® YITM
83T Xneg OST3TWwyeog

Teaaq mony
%6=L

%81-6
%S pag

%2s-9v
*d°*W Topyeys

‘3138 7@’ e3UueIRUY

IRYTg
ysepexg elypey

19497

(wxrog o513reqqyb

UF eujunte ¥ge) edi3 teo
®3Ipmeg ST3TWYSog e 3fxneg °F315qqfp =fboreasuTy
%7
A+0%eNw.
mbmco...omu+ooz+
T®A®T MOT o >+o=z+mo~avau=m=«eop:oo
%9=¢ %E=2 ot
, %9T-6 %S2=51 €o%eu
%S p=5* 2 %v=5°1 Cots
%pS-a¥p %05=2¥ Colyv
exjys ‘essTIQ
~exeyey ‘and eyroy andezoy °33s1q, s3rsodeq
*338TQ’ TPeMIRbURyg TT w3 edyoueg TeoTdAgL
npeN Trwer
e)YRjRUIEYy BSSTIQ
BIjyseaeyey ysepexg exypuy uorleco]




l.

3.

4.

S.

8.

9.

iC.

ugi
*

@
*

BIBLINGRAPHY

Ansa, A Dictionary of Mining, Geological mineral
and relate@ tems, U.S. Bureau of Mines, 1968,

Anon, .~hambers mineralogical dictionary, 1948.

Bardossy (G), Aleve (G.«J.), lateritic Bauxite,
Elsevier, Amsterdam 199C,

POX (C.S.), The bauxite and aluminious laterite,
Occurences of Indig Memoir GSI Vol. X LIX part I
1928,

Swaminath (J), Seglogical framework and resource
potential of Indian Bauxite 3 Paper. presented in
aluminium congress - India 198Z.

Ray choudhury,(M.Ks., Venkatesh (V), Review papers
or some mineral deposits of India, Record Geological
survev of India, Vol. 102 part II, 1972Z.

Patterson (S.H.) Bauxite reserves and potential
aluminiur resources of the world, U.S. Geological
Survev Bulletin No. 122€, 1967.

Bateman (A.M.), Economic mineral deposits, first
edition, Asiz publishing house, 1959,

Butty (D.L.), Chapallaz (C.A.), Bauxite genesis,
Prom the proceedings of Bauxite symposium, Los
Angels, €alifornia, 1984,

Povchoudhury (M.K.), and Venketesh (V), Bauxite,
Record geological survey of India Vol. 102,
part II 1972.



12,

13.

14,

15,

1l6.

17,

i8.

43

Roychoudhury (M.K.) and Bagchi - (T.C.), The
occurrences of Gondwana in the region of the
Ranchi Plateau and probable sedimentary origin
of bauxite deposit Bihar,

Venkatramaiah (K), Mining Geologicai study in
Korba ané Shahcol areas, IBM., Un~publi shed
report, 1969,

Sahasrabudhe, (Y.S.), Bauxite deposits of
Gujarat, Maharashtra andg parts of Karnataka,
Ge.S.l. Bulletin No., 39, series (A), 1978,page 34
to 38, '

Rao (M.G.), Raman (P.K.), East Coast Bauxite
deposits of India, GSI, Bulletin No. 46, 1979,

Poulos (K.V.), Bauxite occurrences in Kerala,
Indian Minerals, Vol,. 25,No.1, Jan, March,'71.

RovchoudhurY (M.K.) Bauxite in Bihar, M.P.
Vindhya Pradesh, Madhya ZSharat and Bhopal, Mem.
G8i, Vol. 85, 1958,

Nandi (A.K.), classification of Indian bauxites =
& technological approach, Proc. IInd. 1International
conference on aluminium INCAL, 1991,

Balsubramanian K.S., Bauxite deposizs of Indis,
Travaux 19 (22), 1989, '



