CHAPTER 2

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



































































































