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LABORATORY INVESTIGATIONS

Major oxides and trace element analysis

Chemical analyses of samples from representative members of 
nearly all bauxitic profiles described earlier on was done. 
Normal wet variation diagrams of the oxides versus the depth 
have also been given.

In order to study the variation of major oxides and trace ' 
elements } 12 profiles were chosen, spanning from the northern 
end of the lateritic/bauxitic belt to the western end.

The profiles selected were (starting from the northern flank) 
(Fig. 9 ).

(a) Mota Asota
(b) Virpur
(c) Ran
(d) Mahadevia
(te) Me was a — • w- 'vl/
(f) Bhatiya - Cl'; ‘ "" ‘ •
'(g) Buddhadhar * • ^ H

(h) Bhopamadhi - f,f w'
(i) Khakharda
(j) Kenedi ■
(k) Karamkund ... f • ■ ' l' - c-
(l) Lamba
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Chemical analysis for the determination of major oxides and 

trace elements was done on ICP at R.S.I.C., IIT Powai Bombay.

Sample preparation

0.5 gram of rock powder is weighed accurately into a platinum 

crucible together with 1.5 gram of lithium metaborate (LiBC^). 

The mixture is carefully mixed and then heated upto 900°C 

for 30-45 minutes in a furnace. After cooling, the entire 

crucible should be immersed in beaker containing 175 ml of 

distilled water and 10 ml of cone, nitric acid. A magnetic 

bead is placed in the crucible and stirring over the surface 

of the fused mixture began without delay. Complete dissolution 

should be achieved in 1-2 hours and the solution is then 

diluted to 250 ml.

Further, in order to ascertain the relative losses and gains 

of chemical constituents in the various horizons of the 12 

weathering profiles mentioned, a mass balance model was made 

of each of the profiles. The methodology followed was as per 

Esson’s (1983) paper. Elements, conventionally those contri

buting significantly to the analytical total, reported as 

oxides were retained as oxides in the mass balance model.
The mathematical basis of the model is as follows (after 

Esson, 1983).

The purpose of the model is to estimate:
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(a) the thickness of bed rock consumed in forming the 
soil profile, and

(b) elemental balance for each sampling interval in the 
profile.

-Aggregate bed rock thicknesses and elemental balances for 
individual horizons and the full profile are obtained by 
summing the results from (b) over the measured thicknesses. 
All calculations are based on unit area of profile.

Consider a sampling interval of thickness T formed, according 
to the model, by differential leaching of bedrock. The mss 
of index constituents in this interval is given by IDT/100 
where I is weight % of index constituent and D, the bulk 
density of the dry sample. Let Tf be the thickness of bed
rock containing an equal mass of index constituent. Then, 
IDT/100 s* I’D’T'/lOO, where I* and D* are the weight % index 
constituent and density for bedrock. Thus,the model bedrock 
thickness consumed to produce thickness T of the soil profile 
is given by

I'D*

In order to estimate T', however, the bulk density of the 
dry soil is required and is difficult to measure because 
variable amounts of shrinkage and crumbling occur on drying. 
Values of the mean particle density for dried powdered samples 
from horizon 3B are in the range 3.05 - 3.50 gem. Crude
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measurements.of dry bulk density indicate a maximum porosity 
-------- —------

of about 50%. For the sake of uniformity, the D values vised 

were taken as 50% of the mean particle densities, i.e. D 

value in the range 1.52 - 1.75. Bedrock density measurements 

given an approximate average value of 2.75 (D*).

For any other constituent, the mass in dry soil of thickness 

T is given by EDT/100, where E is the constituent weight %. 

Similarly, a thickness T" of bedrock contains,'

E *D *T1 , where E* is the constituent weight %
100 in brclrock.

These two expressions can be used to evaluate the weight % 

of the constituent lost during the conversion of thickness T1 

of bedrock into a thickness T of soil. The result is

100 1 EDT
E'D'T*

using equation (1) to eliminate T', this reduces to wt % 

constituent lost

100 El*
UT (2)

The index constituent could be resistant mineral or a chemical 

constituent, and in the present case has been taken as 

the resistant index.
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XRD Analyses

Minus 230 mesh portions of the powdered hulk samples of the 
sample were subjected to XRD studies. The instrument used was 
Philips X-ray diffractometer with a Cu-target and Cu K-alpha 
radiation. The study was carried out at the R & D laboratory 
of the I.P.C.L., Baroda. The samples were scanned from 
10° to 50° at a speed rate of 2° per minute and having a chart 
speed of 2 cm per minute, the range being 2 x 10 C/S. The 
*d* spacing and intensities were calculated and compared with 
.ASTM standard charts for different minerals.
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VARIATION OF MAJOR OXIDES IN THE BAUXITE FIG 34q.

PROFILE AT MOTA ASOTA VILLABE 
(SiOg, Ale03, Feg03, TiOg)
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VARIATION OF MAJOR OXIDES IN THE BAUXITE 

PROFILE AT MOTA ASOTA VILLAGE 
(MnOg, CaO, MgO, KgO)

FIG. 34 b.
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VARIATION OF MAJOR OXIDES IN THE BAUXITE FIG. 34 C. 

PROFILE AT MOTA ASOTA VILLAGE 
<NasO, PgOg)

--NaaO

% OF OXIDE

DEPTH IN MTRS.



VARIATION OF TRACE ELEMENTS IN THE BAUXITE 
PROFILE AT MOTA ASOTA VILLABE 

(Sc, Lay Ce, Zr)
RIG. 34 d.
144

Ce Zr
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VARIATION OF TRACE ELEMENTS IN THE BAUXITE

PROFILE AT MOTA ASOTA VILLA6E FIG. 34 e.
(V, Cu, Cr, Nil

-----v Cu

----- Cr —— Nl
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VARIATION OF MAJOR OXIDES IN THE BAUXITE 
PROFILE AT VIRPUR VILLABE 
(SiOg, AlgOg, FegOg, TiOg)

14a
FIG. 35 a.

% OF OXIDE % OF OXIDE



VARIATION OF MAJOR OXIDES IN THE BAUXITE 
PROFILE AT VIRPUR VILLAGE 

(MnOg, CaO, MgO, KgO)

I4y
FIG. 35 b
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VARIATION OF MAJOR OXIDES IN THE BAUXITE 
PROFILE AT VIRPUR VILLAGE 

<Nag>0, PgOg)

150
FIG.35 c.

% OF OXIDE



VARIATION OF TRACE ELEMENTS IN THE BAUXITE 
PROFILE AT VIRPUR VILLAGE 

(8c, La, Ce, Zr)
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VARIATION OF TRACE ELEMENTS IN THE BAUXITE 

PROFILE AT VIRPUR VILLAGE 
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VARIATION OF MAJOR OXIDES IN THE BAUXITE F"fG'36d

PROFILE AT RAN VILLA6E 
(SiOg, AIg03, FegOg, TiOg)
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VARIATION OF MAJOR OXIDES IN THE BAUXITE Flf* 36 t
PROFILE AT RAN VILLAOE 

(MnOg, CaO, MgO, KeO>
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VARIATION OF MAJOR OXIDES IN THE BAUXITE 
PROFILE AT RAN VILLAGE 

CNagO, PE0S>
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FIG.36 c.
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VARIATION OF TRACE ELEMENTS IN THE BAUXITE FIG 36 d
PROFILE AT RAN VILLABE 

(Sc, Ce, Zr, V)
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VARIATION OF TRACE ELEMENTS IN THE BAUXITE FIG. 36e.

PROFILE AT RAN VILLABE 
CCu, Cr, Ni>
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102
VARIATION OF MAJOR OXIDES IN THE BAUXITE FIG. 37a.

PROFILE AT MAHADEVIA VILLAGE 
(S5.0g, AlgOg, Feg03, TiQg)
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VARIATION OF MAJOR OXIDES IN THE BAUXITE 

PROFILE AT MAHADEVIA VILLAGE 
CMnOg, CaO, MgO, KeO)

FIG. 37 b.

0 2 4 6 8 10 12
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164
VARIATION OF MAJOR OXIDES IN THE BAUXITE FIG. 37c. 

PROFILE AT MAHADEVIA VILLAGE 
(NagO, Pg05)
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VARIATION OF TRACE ELEMENTS IN THE BAUXITE FIG 37 d
PROFILE AT MAHADEVIA VILLAGE 

CScf Yt Lay Ce)

165
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VARIATION OF TRACE ELEMENTS IN THE BAUXITE FIG 37 e 

PROFILE AT MAHADEVIA VILLAGE 
<Zr, V, Cu, Zn>
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VARIATION OF TRACE ELEMENTS IN THE BAUXITE 

PROFILE AT MAHADEVIA VILLAGE 
CCr, Ni)

FIG. 37 f.
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VARIATION OF MAJOR OXIDES IN THE BAUXITE FIG. 38 a.
PROFILE AT MEWASA VILLASE 
(SiOg, Alg03, Fes03, TiOg)
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AVI
VARIATION OF MAJOR OXIDES IN THE BAUXITE 

PROFILE AT MEWASA VILLABE 
CMnOa, CaO, MgO, KeO>

FIG.38 b .
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VARIATION OF MAJOR OXIDES IN THE BAUXITE 

PROFILE AT MEWASA VILLASE 
CNasO, Pe05>

FIG. 38 c.
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VARIATION OF TRACE ELEMENTS IN THE BAUXITE 
PROFILE AT MEWASA VILLAGE 

(Sc, Y, La, Ce)
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FIG. 38d.
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VARIATION OF TRACE ELEMENTS IN THE BAUXITE FIG 38e
PROFILE AT MEWASA VILLAGE 

(Zr, V, Cu, Zn>

1

DEPTH IN MTRS

-- V

--Cu --Zn
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VARIATION OF TRACE ELEMENTS IN THE BAUXITE 

PROFILE AT MEWASA VILLASE 
CCr, ND

Cr

i

FIG. 38 f.
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FIG. 39.
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B(ox)
Ferricrete

B(ox)
Alucrete

px)
Alucrete

B(Sap)

Maghemite
Kaolinite
Montmorillonite
Saponite
Quartz
Anatase

Gibbsite 
Diaspore 
Kaolinite 
Boehmite 
Saponite 
•Geothite 
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Gibbsite
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Maghemite
Nontronite
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Beidellite
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Hematite
Augite
Quartz

X - RAY DIFFRACTION TRACES OF VARIOUS 
HORIZONS OF BAUXITIC PROFILE AT MEWASA,

Depth 
in mtr. Horizon Dominating minerals
O.OO- Gaj Calcite, Rutile
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1.8 1.84
2.9 2.97
6.0 6.14
8.1 8.29

18.0 18.44
4.6 4.71

20.0 20.49
5.0 5.12
7.6 7.78

97.60 100.00
7.0 7.17
8.5 8.70

35.5 36.37
7.6 7.78

51.0 52.25
5.9 6.04
5.3 5.43

47.2 48.36

Nontronite
Maghemite
Maghemite
Sphene
Saponite
Maghemite
Maghemite
Montmorillonite
Quartz
Calcite
Calcite
Calcite
Rutile
Baryte
Sphene
Saponite
Beidellite
Maghemite

Table - 12

VILLAGE - MEWASA
(0.00-0.6 m)

X - ray data Gaj Limestone

2@ d spacing Intensity %
------- ,--------- Remark
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17a

3.5 3.56
4.2 4.28
11.6 11.82
9.0 9.17
9.1 9.27
9.3 9.48

21.0 21.40
9.5 9.68
9.8 9.9860.0 61.16

98.10 100.00
11.0 11.21
11.6 11.8239.5 40.26
12.5 12.74
48.1 49.03
11.5 11.72
10.2 10.3940.3 41.08
10.9 11.11

Saponite
Kaolinite
Gibbsite
MontmorilloniteMontmorillonite
Kaolinite
MaghemiteKaolinite
Ana baseMontmorillonite
CalciteSphene
KaoliniteKaolinite
QuartzQuartz
GibbsiteQuartzMaghemite
Gibbsite

VILLAGE - MEWASA
(0.6 - 1.6 m)

Table - 13 

X - ray data Box Ferricrete

2Q 1 d spacing Intensity % Remark
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Table - 14
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VILLAGE - MEWASA 
(10 6 - 2.6 m)

X - ray data Box - Alucrete

2Q
!
* d spacingi1t

, Intensity %
! ^ ! xc

11—, Remark
1>

12.1 7.1342 8.5 8.82 Saponite14.3 6.1935 9.0 9.34 Boehmite15.4 5.7535 6.5 6.74 Nontronite
18.0 4.9279 96.3 100.00 Sphene
20.1 4.4175 61.0 63.34 Kaolinite20.3 4.3744 30.5 31.67 Gibbsite
21.2 4.1907 15.5 16.09 Kaolinite24.7 3.6043 14.5 15.05 Sphene
25.0 3.5617 21.0 21.80 Kaolinite26.3 3.3885 19.0 19.73 Geothite26.7 3.3386 26.3 27.31 Montmorillonite
27.8 3.2090 25.0 25.96 Saponite
28.5 3.1318 15.2 15.78 Saponite
29.9 2.9882 17.0 17.65 Sphene
31.7 2.8225 11.0 11.42 Calcite33.6 2.6671 13.5 14.01 Sphene34.8 2.5779 13.7 14.22 Diaspore
35.8 2.5081 15.4 15.99 Calcite
36.3 2.4747 29.0 30.11 Nontronite
36.4 2.4682 40.4 41.95 Quartz
36.9 2.4358 30.0 31.15 Diaspore
37.6 2.3921 50.0 51.92 Kaolinite
38.6 2.3324 19.7 20.45 Kaolinite
39.2 2.2981 21.0 21.80 Gibbsite
40.0 2.2539 25.0 25.96 Goethite
41.1 2.1961 15.1 15.68 Geothite
41.5 2.1759 29.0 30.11 Gibbsite
44.0 2.0579 40.0 41.53 Gibbsite
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Intensity %
------- ,-----------

6.2 6.34
7.0 7.16

97.70 100.00
94-2 96.41
42.9 43.90
9.1 9.31

19.0 19.44
18.8 19.24
30.3 31.01
25.9 26.50
14.3 14.63
8.7 8.90

15.5 15.86
8.8 9.00

10.4 10.64
29.8 30.50
46.0 47.08
73.8 75.53
59.5 60.90
15.0 15.35
20.3 20.77
26.5 27.12
12.2 12.48
11.2 11.46
31.4 32.1.5
10.1 10.33
43.1 44.11

Remark

Saponite
Saponite
Sphene
Montmorillonite
Montmorillonite
Kaolinite
Nontronite
Geothite
Montmorillonite
Saponite
Saponite
Nontronite
Augite
Kaolinite
Maghemite
Geothite
Quart z
Diaspore
Kaolinite
Beidellite
Gibbsite
Goethite
Gibbsite
Maghemite
Kaolinite
Saponite
Gibbsite

Table - 15

VILLAGE - MEWASA X - ray data BQX - Alucrete
(2.6 - 3.6m)
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Table - 16

VILLA® - MEWASA X - ray data
(3.6 - 5.1m)

B(Sap)

2Q d spacing Intensity %
I
ff

tl *0 i Ic
1

I
12.3 7.1957 5.8 5.91 Kaolinite
14.5 6.1085 5.4 5.50 Boehmite
16.5 5.3723 7.8 7.95 Maghemite
18.4 4.8216 89.10 100.00 Maghemite
20.3 4.3744 85.0 86,64 Montmorillonite
25.3 3.5201 17.1 17.43 Illite
26.5 3.3624 18.0 18.34 Illite
26.8 3.3264 27.2 27.72 Quartz
28.0 3.1865 22.5 22.93 Nontronite
28.7 3.1104 18.8 19.16 Nontronite
29.4 3.0379 9.8 9.98 Nontronite
30.0 2.9785 16.7 17.02 Augite
32.1 2.7883 7.8 7.95 Maghemite
33.2 2.6984 10.1 10.29 Hematite
33.8 2.6518 8.5 8.66 Saponite
35.0 2.536 9.0 9.17 Saponite
35.9 2.5014 11.0 11.21 Montmorillonite
36.3 2.4747 26.9 27.42 Nontronite
37.0 2.4295 39.6 40.36 Montmorillonite
37.4 2.4044 87.7 89.39 Maghemite (?)
37.6 2.3921 52.0 53.00 Kaolinite
38.3 2.3500 13.9 14.16 Boehmite
39.2 2.2981 18.8 19.16 Kaolinite
40.1 2.2485 23.2 23.64 Quartz
40.6 2.2220 13.0 13.25 Saponite
41,2 2.1910 11.1 11.31 Kaolinite
41.7 2.1659 29.0 29.56 Beidellite
43.6 2.0758 10.2 10.39 Sphene
44.1 2.0534 43.0 43.83 Sphene
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VARIATION OF MAJOR OXIDES IN THE BAUXITE FIG. 40 a,

PROFILE AT BHATIYA VILLABE 
(SiOg, AlgOg, FegOg, TiOg)

% OF OXIDE



VARIATION OF MAJOR OXIDES IN THE BAUXITE 
PROFILE AT BHATIYA VILLASE 

(MnOg, CaO, MgO, KgO)
FIG. 40 b



VARIATION OF MAJOR OXIDES IN THE BAUXITE 
PROFILE AT BHATIYA VILLASE 

(NaeO, Pe05>

% OF OXIDE

DEPTH IN MTRS

----- Na20

0.2

0.16

0.1

0.06

0 1 2 3 4 6 6 7
DEPTH IN MTRS

— p2q

0

% OF OXIDE

J_______t---------- 1---------- L

FIG. 40c
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VARIATION OF TRACE ELEMENTS IN THE BAUXITE FIG. 40 d.

PROFILE AT BHATIYA VILLAGE 
(Sc, La, Ce, Pb)

Ce Pb



VARIATION OF TRACE ELEMENTB IN THE BAUXITE 
PROFILE AT BHATIYA VILLAGE 

(Zr, V, Cu, Zn)

1B8
FIG. 40 e.

Cu Zn
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VARIATION OF TRACE ELEMENT8 IN THE BAUXITE FIG. 40 f. 
PROFILE AT BHATIYA VILLAGE 
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192
VARIATION OF MAJOR OXIDES IN THE BAUXITE FIG. Ala.

PROFILE AT BUDDHADHAR VILLAGE 
(SiOg, AlgOg, FegOg, TiOg)
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VARIATION OF MAJOR OXIDES IN THE BAUXITE fig 4, 5

PROFILE AT BUDDHADHAR VILLABE 
(MnOg| CaO, MgO, KgO)

MgO

% OF OXIDE



FIG.41 c.

194
VARIATION OF MAJOR OXIDES IN THE BAUXITE 

PROFILE AT BUDDHADAR VILLAGE 
(NaeO, Pa05>
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VARIATION OF TRACE ELEMENTS IN THE BAUXITE RG. 41 d

PROFILE AT BUDDHADHAR VILLAGE 
(Sc, La, Ce, Zr)

Ce -“-Zr



VARIATION OF TRACE ELEMENTS IN THE BAUXITE 
PROFILE AT BUDDHADAR VILLAQE 

(V, Zn, Cu, Ni„ Cr>
Fig. 4i e.
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FIG.42.

X-RAY DIFFRACTION TRACES OF VARIOUS 
HORIZONS OF BAUXITIC PROFILE AT BUDDHADHAR

Depth- in mtr 
O.OO- 0.80m

Horizon
B(ox)
Ferricrete

Dominating minerals
Maghemite, Saponite, 
Kaolinite,Montmorillonite 
Nontromite, Ilmenite, 
Fayalite, Calcite

n-

i’iS” B^°x)
* Ferricrete

Maghemite 
Saponite 
Kaolinite Montmorillonite, Quartz, Hematite Illite,Calcite Sphene.

1.1 -1.4 m B(ox)
Ferricrete
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Saponite
KaoliniteQuartz, Calcite
Illite,
Hematite,
Fayalite

CO

u>

n

1.4 -
1.8 m

B(ox)
Ferricrete

KaoliniteMontmorillionite
Maghemite
Illite
Fayalite
Hematite

1.8 -3.1 m
B(ox)
Alucrete

GibbsiteDiaspore
BoehmiteKaoliniteMontmorillonite
Geothite
Anatase

«p S3
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Remarks

Saponite
Illite
Kaolinite
Illite
Illite
Montmorillonite
Sphene
Kaolinite
Saponite
Maghemite
Illite
Quartz
Montmorillonite
Magnetite
Calcite
Hematite
Montmorillonite
Calcite
Maghemite
Maghemite
Beidellite
Sphene
Montmorillonite 
Hematite 
Illite 
Gibbsite

Table - 21
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Saponite
Nontronite
Kaolinite
Maghemite
Maghemite
Montmorillonite
Kaolinite
Saponite
Saponite
Saponite
Kaolinite
Montmorillonite
Augite
Saponite
Augite
Fayatite
Ilmenite
Hermatite
Maghemite
Boehmite
Calcite
Maghemite
Saponite
Maghemite
Ma die mite

VILLAGE - BUDDHADHAR 
(0.00-0.80 m)

Table - 22 

X-ray data Box - Ferricrete

2Q d spacing , Intensity %
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10.782 7.8 16.70 Montmorillonite
7.8998 10.8 23.12 Saponite7.4995 12.2 26.12 Saponite7.2545 14.0 29.97 Kaolinite5.9854 14.8 31.69 Montmorillonitet
5.7535 15.0 32.111 Maghemite
5.1852 17.0 3 6.-40 Montmorillonite
5.0107 18.5 39.61 Montmorillonite4.8742 21.2 45.39 Illite4.5521 19.4 41.54 Nontronite4.4394 22.7 48.60 Montmorillonite
4.3744 31.0 66.38 Montmorillonite4.1907 34.0 72.80 Kaolinite3.8667 23.0 49.25 Calcite3.5201 28.4 60.81 Illite3.3386 36.0 77.08 Montmorillonite
3.3022 29.0 62.09 Montmorillonite3.1644 28.1 60.17 Nontronite
3.1318 27.8 59.52 Saponite
2.9882 27.4 58.67 Montmorillonite
2.8225 39.0 83.51 Fayalite2.6984 36.1 77.30 Hematite2.6827 34.0 72.80 Sphene
2.5779 35.8 76.65 Kaolinite
2.5014 35.7 76.44 Calcite2.4487 46.7 100.00 Illite
2.3921 38.2 81.79 Kaolinite
2.2981 34.6 74.08 Calcite
2.2813 35.0 74.94 Quartz2.1659 36.0 77.08 Beidellite
2.1317 33.0 70.66 Quartz
2.1080 33.1 70.87 Calcite2.0446 36.0 77.08 Gibbs.ite2.03116 37.3 79.87 Gibbsite
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VILLAGE - BUDDHADHAR 
(1.1 - 1,4 m)

Table - 23 
X - ray data Box-Ferricrete

2® d spacing Intensity %
Remark
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6.01 Kaolinite
8.12 Boehmite
7.51 Fayalite

100.00 Illite
70.67 Illite
12.33 Kaolinite
10.52 Hematite
32.48 Anatase
31.27 Montmorillonite
45.11 Montmorillonite
38.79 Nontronite
21.05 Kaolinite
11.87 Calcite
12.18 Maghemite
16.39 Hematite
14.43 Saponite
16.54 Ma ghemite
77.44 Gibbsite
34.58 Maghemite
20.75 Gibbsite
19.84 Boehmite
41.35 Ma^iemite
18.49 Illite
52.031 Gibbsite
17.14 Gibbsite
74.58 Gibbsite

VILLAGE - BUDDHADHAR 

(1.4 - 1.8 m)

Table - 24 

X - ray data Box - Ferricrete

2@ d spacing Intensity %
----------1--------- Remark
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Table - 25

VILLAGE - BUDDHADHAR X - ray data Box - Alucrete
(1.8 - 3.1 m)

2Q 1 d spacing * Intensity % ,
Remark1 f

! I

1 1

Io | Ic {

18.4 4.8216 98.00 100.00 Gibbsite
20.3 4.3744 81.1 82.75 Gibbsite
21.5 4.1329 12.2 12.44 Kaolinite
24.1 3.6929 9.3 9.48 I11ite
25.2 3.5339 15.9 16.22 Anatase
26,6 3.3510 21.5 21.93 Gibbsite
26.8 3.3264 31.0, 31.63 Montmorillonite
28.0 3.1865 27.7 28.26 Gibbsite
28.7 3.1104 18.6 18.97 Gibbsite
30.5 2.9214 10.0 10.20 Montmorillonite
32.4 2.7621 10.9 11.12 Beidellite
33.2 2.6984 15.1 15.40 Geothite
35.7 2.5149 14.7 15.00 Maghemite
36.6 2.4551 50.8 60.00 Gibbsite
37.0 2.4295 25.0 25.51 Gibbsite
37.6 2.3921 62.4 63.67 Diaspore
38.3 ' 2.3500 16.0 16.32 Boehmite
39.2 2.2981 22.4 22.85 Calcite
40.0 2.2539 30.5 31.12 Gibbsite
41.6 2.1709 35.3 36.02 Augite
43.4 2.0849 13.6 13.87 Gibbsite
44.3 ' 2.0446 49.3 50.30 Gibbsite.
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VARIATION OF HAJOR OXIDES IN THE BAUXITE 

PROFILE AT BHOPAMADHI VILLAGE 
(SiOg, AlgQg, Feg03, TiOg)

— sio2 A12°3

F«2°3 TiO,
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VARIATION OF MAJOR OXIDES IN THE BAUXITE FlG 43 b-

PROFILE AT BHOPAMADHI VILLAGE 
/ <MnOg» CaO, MgO, KaO)
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VARIATION OF MAJOR OXIDES IN THE BAUXITE FIG. 43 C. 

PROFILE AT BHOPAMADHI VILLABE 
(NagO, PgOg)

% OF OXIDE

— p o'2a



VARIATION OF TRACE ELEHENTS IN THE BAUXITE 
PROFILE AT BHOPAMADHI VILLA0E 

(Sc, La, Ce, Pb>
FIG. 43 d.

So La



VARIATION OF TRACE ELEMENTS IN THE BAUXITE 
PROFILE AT BHOPAMADHI VILLAGE 

CZr, V, Cu, Zn)

209
FIG. 43 e.

Zr V

— Cu Zn
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VARIATION OF TRACE ELEMENTS IN THE BAUXITE 

PROFILE AT BHOPAMADHI VILLAGE 
CCr, Ni)

-----Or

NI

FIG. 43 f.



A
N

D
 LO

SS
ES

 OF
 M

A
JO

R
 OX

ID
ES

 AN
D

 TR
A

CE
 EL

EM
EN

TS
 BA

SE
D

 ON
 A 

Ti
-H

ET
A

EN
ED

 MA
SS

 BA
LA

N
C

E M
O

D
EL

i

I
a
0)*

To
p t

w
o h

or
iz

on
 of

 ga
in

 w
ith

 th
re

e b
ot

to
m

 ho
riz

on
 of

 
lo

ss
es

.
U

pw
ar

d in
cr

ea
si

ng
 ga

in
 w

ith
 a 

m
ax

im
a w

ith
 a 

B
ox

 (fe
r)

To
p t

hr
ee

 ho
riz

on
 of

 ga
in

 w
ith

 tw
o b

ot
to

m
 ho

riz
on

 of
 lo

ss
es

.

i

i

I

To
p f

ou
r h

or
iz

on
 of

 ga
in

 w
ith

 bo
tto

m
 ho

riz
on

 of
 lo

ss
es

.
To

p f
ou

r h
or

iz
on

 of
 ga

in
 w

ith
 bo

tto
m

 ho
riz

on
 of

 lo
ss

es
.

To
p t

hr
ee

 ho
riz

on
 of

 gi
in

 w
ith

 tw
o b

ot
to

m
 ho

riz
on

 of
 lo

ss
es

.
M

ob
ile

 th
ro

ug
ho

ut
 th

e p
ro

fil
e in

cr
ea

si
ng

 do
w

nw
ar

ds
 ex

ce
pt

 
ga

in
 in

 Bo
x(

Fe
r)

 ho
riz

on
.

To
p a

nd
 th

re
e b

ot
to

m
 ho

riz
on

 of
 lo

ss
es

 w
ith

 m
id

-h
or

iz
on

 of
 

ga
in

 in
 B

ox
(F

er
) zo

ne
.

To
p a

nd
 th

re
e b

ot
to

m
 ho

riz
on

 of
 ga

in
 w

ith
 m

id
-h

or
iz

on
 of

 
lo

ss
es

 in
 Bo

x(
Fe

r)
 zon

e.

To
p t

w
o h

or
iz

on
 of

 ga
in

, an
d b

ot
to

m
 th

re
e h

or
iz

on
 of

 lo
ss

es
.

1

i

1

.0]0
s
H
y
8
•Hfa0 si
t
<*
1

1

a
a
y
8
a
8
X2
&

64 To
p t

w
o h

or
iz

on
 of

 ga
in

 an
d b

ot
to

m
 th

re
e h

or
iz

on
 of

 lo
ss

es
.

To
p h

or
iz

on
 of

 ga
in

 an
d B

ox
(A

lu
) h

or
iz

on
 of

 lo
ss

es
.

To
p tw

o h
or

iz
on

 of
 ga

in
 an

d t
hr

ee
 bo

tto
m

 ho
riz

on
 of

 lo
ss

es
.

To
p t

w
o h

or
iz

on
 of

 ga
in

 an
d t

hr
ee

 bo
tto

m
 ho

riz
on

 of
 lo

ss
es

.
To

p t
w

o h
or

iz
on

 of
 ga

in
 an

d t
hr

ee
 bo

tto
m

 ho
riz

on
 of

 lo
ss

es
.

•wai
s
c4

d0a
1

3

*■»*»I

1

a
a
y
8
N£
d
&

64

IQV(03
H
y
8
Mti
0 XI
0
1

i
6
u
1

a
&
y
8
N■H8
h
o15
&

To
p f

ou
r h

or
iz

on
 of

 ga
in

 w
ith

 bo
tto

m
 ho

riz
on

 Bo
x(

A
lu

) 
^

zo
ne

 of 
lo

ss
es

. 
f—

*

<S

K\•©

a
<
8

0ft-
t

1

39
.4

9 inm
$

1

M3
r*•VO

ino
in

3

fc
tn•4
tn03

1

8
4

i

t
i

in l4?
in i

i
i

1
1 t*ft"
1 th
1 i
i

64 64
ft
Ch

©in
43
Ch

8
»eg

fr~tn
intn

*-o
vo
tn

64
•O'vO

ftoft-

1
*

& ; 
9 !

« t
i

A

i
•

3
-<¥

XS43
Chr-
i

10
vO

K
&
Om
i

VO

\Qft*

oft*ft<£
8t
tn

ineg
p

i

ineg•5
i

i
4* 1*5 ,
43
O 1r~ 1

1

1
• 8 
| «tn
l i
t

64
in01

VO
eg 64

VO
43

•©eg

A
&

q
ch

&
•3

s
8

i
i- *5 ■
VO s.

1
t

a<r*•tj-

vO

3
<1$

•4-
ft-•
43

o\t

d
tr\
tn

chtn
in 10

8.
24 ft m00

P
i

in
•inr-
i

I
(3 i

K\ |5 ,
1
1

l
! t

•i• 1 
i
i

64 64
chin•ux

64
81

•8
8

•VO
in

©eg•3
1

64
B
4l1eg

i
VO
in i
s •

1
1
1

a
r»
•

t«
in

✓*>(4
0)

fe
8

X)

Ch43•4)
Ch 57

6.
45

51
5.

89

*
P

«CO
5

66*868 28
9.

60 (0
Ch
03 23

.4
3

1

JO 1
°i *

inVO S
r-

T 11

i

• 3©
1 o <r
i

64 64

efi

•
in3

64

24
8.

98

*

4T ieg

64

62
0.

07

8.'i

5 i
ft-

1
*

a
ft*
lf\

OO■
o

1
o+»
3S

5
ri

3
in-sr

1
R

ft*
l

15
9.

62 ft*
o«
a
3

<h
*4
St
n

M3
tnCO*

1

Cht**
•CO

1

1

© *
K\ 1

eg * 15 i
i
i

i &
1 ft
i
i
i

64
soch
VOch

8}
1

S
N-a*

8
81 10

8.
48

13
3.

51 ft"VO

in 29
7.

12
13

3.
36

D
ep

th

H
or

iz
on

cT*
02

cT

•<

«T
eg«

ega64

o"
£ oito

%
X

o4*
o£

§
i
iP I

pf* 1

t
t
i
i
* w >4 a CJo £ (4N > 0U

aN fau

1

1
1
4

5 i

N
ET

 GA
IN

S 
LO

G
.: B

iO
PA

M
A

D
H

I
B

ed
 ro

ck
 th

ic
kn

es
s co

ns
um

ed
 to

 pr
od

uc
e p

re
se

nt
 th

ic
kn

es
s of

 th
e w

ea
th

er
ed

 pr
of

ile
 : 3

5.
52



K
H

A
K

H
A

R
PA

C
M

t
H

C
M

z
z
X
a.
Mi

1
Clo
o

f
-t

i

IN

a

1
■jj
>4

n
DT

0
01

O
N
J

o

O
C
t
a
IN

0
10

1 
O
r>

■*425

3

■ft

cMin
$

N
Ci■8

s(71
0?

oin
3

VOVO*
R

CM

u
o

£

K1to

us.»
COmCM

©
* VO

to M

s

ft

...

8

»
______ CJL

v V0 in
So

- --

VO
rog

a H H H

l*MM R
CD

ft a
fti

13
U

8

E?

2

8

fe

00cn

5

o

C>c«
s

too
8

►

a

1

8
CO
inm

3

8 &
to

s

aW

toCM
US
VOa

a

o

c

R

5

lOIT
K><0

O

8

• 3 

&

roo
8

ft

IT

£ t* K
H h* u u frt

9
U

»

ft

£0>
S

P

ft

ovro
•?

8

Cm

0>

B

Ea

(3

a
a &C

‘ ® CO
Cl c

c
EH

tc

M F H M K hi

a

8

8

CJ
toCTv

& In
d
o

Ciin
<£W

8

&

cnvo
8

in%
Cla f

1 1 •4-c
c

a
o

tM
Cj
C

Lai-J

il
R 1 VO COCl s esftr

o

8

C

o.&
8
C

ft - c»CM
i> 8

%
X.

8
i OM

5

N

3

tv

&

N

SCl
2

cvl

S

orl

vo
*o
PJ

&
Cl
rs
PJ

O
. to

**

r

8
m

3

ro

a

a

O
ro
O

tor Cl
ro
o

5

c

Ci
in
o

CiVC
C

N
a
fcH

US
N a

c\)

ft

pi

/

VO

CM

£

«

ft

ro
n
to

ro
'cm
9

u\
to
O'

mtn
Cl

S

a

VO
CM

O
CM Cvl

ft

usCM

8

cto
lA-,

<T
hP

to
nj
N 2

Cl
■ r

a

toVO
d

VO
ft-
9

s
W

fi
VC
CM

M
o
to

m
l ft-

rg

R

8
atn
-9

ft-

3
VO
ro
esro

E!N
ro

TR
A

C
E E

lE
M

SN
TS

 IN
 pp

a

* H
I <3U

X
D 

H
O

rV
M

ta
bl

e - 
28



VARIATION OF MAJOR OXIDES IN THE BAUXITE FIG. 44 a
PROFILE AT KHAKHARDA VILLAGE 

(SiQg, A1S03, FegOg, TiOg)

213

% OF OXIDE

SIO, •ai2o3
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VARIATION OF MAJOR OXIDES IN THE BAUXITE FI6. 44 b.

PROFILE AT KHAKHARDA VILLAGE 
(MnOg, CaO, MgO, KgO)

-- Mn02 -- CaO

DEPTH IN MTRS, DEPTH IN MTRS,

■—MgO K20



VARIATION OF MAJOR OXIDES IN THE BAUXITE 
PROFILE AT KHAKHARDA VILLAGE 

(NagO, Ps05)
FIG. 44 c.

215

* OF OXIDE

--Na20

P205
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VARIATION OF TRACE ELEMENTS IN THE BAUXITE FIG 44 d

PROFILE AT KHAKHARDA VILLASE 
(Be, La, Ce, Zr)

DEPTH IN MTRS.

----- So

DEPTH IN MTRS,

— Ca

— La

DEPTH IN MTRS.

----- Zr
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VARIATION OF TRACE ELEMENTS IN THE BAUXITE FIG 44 e. 

PROFILE AT KHAKHARDA VILLAGE 
(V, Zn, Cu, Ni, Cr>

DEPTH IN MTR8,
— v

DEPTH IN MTRS,
■Ou
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FIG. 45.

X-RAY DIFFRACTION TRACES OF VARIOUS 
HORIZONS OF BAUXITIC PROFILE AT KHAKHARDA.
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15.504 37.5 63.13 Saponite
10.281 16.0 26.93 Halloysite
7.1379 19.2 32.32 Kaolinite
6.4168 17.5 29.46 Illite
5.0964 28.5 47.97 Sphene
4.9279 18.6 31.31 Sphene
4.5753 18.8 31.64 Saponite
4.4615 23.7 39.89 Montmorillonite
4.3959 22.2 37.37 Gibbsite
4.2302 19.0 31.98 Sphene
4.2104 20.1 33.83 Sphene
4.0401 22.3 37.54 Saponite
3.9001 16.0 26.93 Diaspore
3.8502 19.8 33.33 Kaolinite
3.7540 24.2 40.74 Kaolinite
3.6776 15.7 26.43 Illite
3.6322 20.6 34.68 Saponite
3.5900 16.3 27.44 Halloysite
3.3634 25.5 42.92 Sphene
3.3022 13.7 23.06 Gibbsite
3.2090 44.6 75.08 Maghemite
3.1754 26.9 45.28 Gibbsite
3.1210 59.4 100.00 Sphene
3.0893 14.4 24.94 Gibbsite
3.0278 15.4 25.92 Sphene
2.9402 18.0 30.30 Maghemite
2.5636 15.6 26.26 Kaolinite
2.5218 22.06 33.04 Goethite
2.4880 15.1 25.42 Halloysite
2.4682 12.8 21.54 Illite
2.3441 13.3 - 22.39 Boehmite
2.1462 13.5 22.72 Illite

VILLA® - KHAKHARDA
(0,00 - 2.2 m)

ray data Box Ferricrete
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13.392 33.1 34.24 Saponite
12.277 16.8 17.39 Illite
10.281 10.8 11.18 Illite
7.4367 13.8 14.28 Halloysite
6.5107 13.2 13.66 Saponite
5.6442 13.8 14.28 Maghemite
5.0675 9.5 9.83 Illite
4.4838 12.5 12.62 Illite
4.3322 11.8 12.21 Kaolinite
4.1520 9.4 9.73 Kaolinite
4.0052 20.2 20.91 Diaspore
3.8667 11.1 11.49 Maghemite
3.7231 28.3 29.29 Kaolinite
3.6479 12.8 13.25 Illite
3.6043 29.3 30.33 Halloysite
3.3510 ■ 8.9 9.21 Gibbsite
3.3022 11.9 11.49 Montmorillonite
3.1865 14.2 14.69 Gibbsite
3.1210 96.60 100.00 Sphene
3.0178 15.0 15.52 Kaolinite
2.9402 10.8 11.18 Illite
2.8225 19.0 19.66 Titanite (Sphene)
2.7968 10.0 10,35 Maghemite
2.7798 6.4 6.62 Illite
2.6671 7.5 7.76 Sphene
2.6442 15.0 15.52 Ma^iemite
2.5355 20.1 20.80 Kaolinite
2.4880 7.0 7.24 Kaolinite
2.4044 9.6 9.93 Sphene
2.3738 6.0 6.21 Kaolinite
2.3094 9.7 10.04 Goethite
2.2168 5.9 6.10 Illite
2.1609 17.1 17.70 Illite
2.1317 14.5 15.01 Diaspore
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VILLAGE - KHAKHARDA X - ray data B„„ - Ferricrete
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56.86 Nontronite
63.43 Saponite
38.50 Kaolinite-Smectite
25.07 Montmorillonite
40.44 Halloysite
25.67 Maghemite
22.08 Boehmite
26.86 Maghemite
27.16 Maghemite
20.29 Fayalite
20.59 Maghemite
18.20 Diaspore
28.35 Kaolinite
25.67 Halloysite
22.98 Sphene
22.83 Saponite
31.34 Diaspore
22.38 Beidellite
27.46 Illite
38.95 Kaolinite
34.47 Illite
19.10 Beidellite
26.41 Maghemite
20.89 Illite
35.22 Sphene

100.00 Maghemite
45.97 Gibbsite
26.56 Saponite
25.88 Forsterite
24.02 Augite
26.41 Aurn te
23.97 Sphene
17.46 Augite
16.11 Lepidocrocite
17.46 Illmenite
20.89 Goethite/Hematite?
17.61 Nontronite
33.58 Maghemite
50.74 Montmorillonite
16.56 Gibbsite
20.59 Maghemite
18.20 Maghemite
13.28 Sphene
13.43 Maghemite
17.91 Illite
25.67 Quartz
16.71 Gibbsite

14.979 
14.255 
9.3093 
9.0250 
7.4995 
6.8624 
6.1507 
5.6088 
5.3723 
5.3084 
4.8216 
4.7199 
4.4615 
4.3114 
4.2302 
4.0767 
4.0220 
3.9515 
3.8833 
3.7385 
3.6332 
3.5477 
3.4140 
3.3634 
3.2784 
3.2090 
3.1754 
3.1318 
3.0178 
2.9785 
2.9402 
2.9314 
2.8312 
2.7368 
2.7466 
2.6984 
2.5996 
2.5149 
2.5081 
2.4487 
2.4169 
2.4044 
2.2273 
2.2064 
2.1414 
2.1222 
2.0804

VILLAGE - KHAKHARBA 
(9.00-10.3 m)

Table - 32 

X - ray data B „ - Ferricrete 
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Table - 33

VILLA(32 - KHAKHARDA X-ray data C - Basalt(13.7-15.00m)

20
---f--------------------------

* d spacing
t
t

“1--------------—
, Intensity %

..1........... ............. ...............
1

t 1
I0

y ILLlUtliK
f

5.2 16.994 30.1 38.19 Saponite
5.8 15.237 18.5 23.47 Nontronite
9.2 9.6122 78.8 100.00 Nontronite

11.8 7.4995 15.7 19.92 Saponite
12.1 7.3142 19.9 25.25 Saponite
12.6 7.0251 19.0 24.11 Maghemite
14.8 5.9854 15.2 19.28 Montmorillonite
16.9 5.2461 15.2 19.28 Fayalite
17.7 5.0107 13.4 17.00 Montmorillonite
19.8 4.4838 21.2 26.90 Montmorillonite
20.0 4.4394 28.1 55.65 Montmorillonite
20.3 4.3744 16.9 21.44 Montmorillonite
21.0 4.2302 20.2 25.63 Sphene
22.8 3.9001 13.8 17.51 Baryte
24.3 3.6627 13.6 17.25 Hematite
25.0 3.5617 13.8 17.51 Maghemite
25.2 3.5339 17.0 21.57 Anatase
25.9 3.4399 14.6 18.52 Anatase
27.6 3.3022 18.4 23.35 Montmorillonite
27.8 3.2090 18.8 23.85 Saponite
28.2 3.1644 14.0 17.76 Nontronite
28.7 3.1104 27.2 34.51 Nontronite
29.8 2.9980 24.2 30.71 Montmorillonite
30.1 2.9688 16.8 21.23 Augite
31.2 2.8666 13.7 17.38 Fayalite
32.4 2.7631 13,5 !7.13 Beidellite
33.7 2.6595 13.6 17.25 Nontronite
34.4 2.6069 17.1 21.70 Fayalite
350 2.5636 29.5 37.43 Nontronite
36.0 2.4947 11.2 14.21 Montmorillonite
36.8 2.4422 11.0 13.95 Fayalite
38.8 2.3208 12.2 15.^8 Beidellite
39.7 2.2703 9.9 12.56 Sphene
40.4 2.2325 10.7 13.57 Illmenite
40.6 2.2220 9.3 11.80 Forsterite
41.6 2.1709 12.2 15.48 Forsterite
42.6 2.1212 10.3 13.07 Sphene
43.2 2.0941 8.5 10.78 Beidellite
43.8 2.0668 10.0 12.69 Saponite
44.1 2.0534 9.9 12.56 Augite
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VARIATION OF MAJOR OXIDES IN THE BAUXITE FIG.46 a.

PROFILE AT KENEDI VILLAGE 
(SiOs, AlgOg, FegOg, TiOg)

% OF OXIDE % OF OXIDE
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VARIATION OF MAJOR OXIDES IN THE BAUXITE FIG.46 b

PROFILE AT KENEDI VILLAGE 
(MnOg, CaO, MgO, KeO>

—MgO —■— k2o
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VARIATION OF MAJOR OXIDES IN THE BAUXITE F!G.46c.
PROFILE AT KENEDI VILLAGE 

(NagOr PgOg)

--Na20
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VARIATION OF TRACE ELEMENTS IN THE BAUXITE FIG.46 d-
PROFILE AT KENEDI VILLAGE 

CSc, Cb, Zr, V)
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VARIATION OF TRACE ELEMENTS IN THE BAUXITE FIG.46e.

PROFILE AT KENEDI VILLAGE 
CCu, Zn, Cr, Ni>
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FIG. U7

X-RAY DIFFRACTION TRACES CF VARIOUS 
HORIZONS OF BAUXITIC PROFILE AT KENEDI

in
C:

A

2.1-
3.2m

B(ox) Kaollnite
Ferricrete Montmorillonite 

Beidelllte
Saponite
Nontronite
Illite
Quartz
Calcite 0> m

in

3.2-
4.3m

B(Ss*p) Magfiemite 
Saponite 
Montmorillonite 
Nontronite ^ 
Beidellite j 
Illite 
Anatase.

CM
P) in

V



14.255 1.3 1.72 Saponite
12.277 6.5 8.64 Montmorillonite
5.8288 12.1 16.09 Nontronite
5.5737 13.5 17.95 Nontronite
5.3723 16.0 21.27 Maghemite
5.06.5 75.2 100.00 Illite
4.8478 26.8 35.63 Maghemite
4.5291 33.7 44.81 Saponite
4.4838 23.0 30.58 Montmorillonite
4.3114 29.8 39.62 Kaolinite
4.0953 12.9 17.15 Saponite
3.8667 14.7 19.54 Maghemite
3.5477 12.8 17.02 Nontronite
3.5065 18.0 23.93 Montmorillonite
3.4399 23.1 30.71 Illite
3.4012 15.9 21.14 Maghemite
3.3634 12.6 16.75 Illite
3.2549 13.3 17.68 Augite
3.1534 19.3 25.66 Montmorillonite
3.0998 20.7 27.52 Kaolinite
2.9402 12.4 16.48 Kaolinite
2.8577 11.8 15.69 Calc ite
2.7549 20.2 26.86 Kaolinite
2.7223 19.0 25.26 Forsterite
2.6069 13.5 17.95 Illite
2.5636 18.0 . 23.93 Montmorillonite
2.5425 15.4 20.47 Illmenite
2.5014 20.6 27.39 Beidellite
2,4682 18.8 25.00 Quartz
2.4358 20.5 27.26 Illite
2.2869 13.8 18.35 Hematite
2.2485 13.2 17.55 Montmorillonite
2.2064 15.7 20.87 Hematite
2.1709 13.2 17.55 Forsterite
2.0987 14.3 19.01 Magnetite
2.0668 20.0 26.59 Kaolinite
2.0230 13.2 17.55 Illite

VILLAGE - KENDI 
Top (0.00-1.1m)

Table - 36 

X - ray data
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B „ - Ferricrete ox

, Intensity %------ j— ,“ ^------
' o , c
_______________ i_________________

20 d Spacing Remark
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Table - 37
VILLAGE 

(1.1 -
- KENDI
2.1 m)

X - ray data - Ferricrete 
ox

2© I d spacing u.... i"
i Intensity % 1

1
t

i
i

----- -------xo 1-------- rc
—, Remark

I .....
5.8 15.237 19.4 20.12 Nontronite
6.2 14.255 23.0 23.85 Saponite
7.5 11.787 18.2 18.87 Saponite

11.1 7.9708 17.9 18.56 Saponite
11.8 7.4995 20.6 21 .36 Saponite
16.0 5.5391 20.2 20.95 Nontronite
16.5 5.3723 13.7 14.21 Maghemite
17.8 4.9828 96.4 100.00 Montmorillonite
19.7 4.5063 60.0 62.24 Montmorillonite
20.0 4.4394 35.6 36.92 Monf^morillonite
20.5 4.3322 14.0 14.52 Kaolinite
21.8 4.0767 19.2 19.91 Saponite
22.2 -.4.0042 16,0 16.59 Diaspore
23.8 3.7385 16.2 16.80 Kaolinite
24.3 3.6627 23.3 24.17 Hematite
24.7 3.6043 18.7 19.39 S phene
26.0 3.4269 15.5 16.07 Maghemite
26.2 3.4012 21.6 22.40 Maghemite
26.4 3.3759 21.0 21.78 Kaolinite
27.4 3.2549 , 17.3 17.94 Illite
27.8 3.2090 21.8 22.61 Saponite
28.2 3.1644 11.2 11.61 Nontronite
28.9 3.0893 53.2 55.18 Gibbs ite
29.7 3.0079 11.9 12.34 Montmorillonite
33.3 2.6905 11.4 11.82 Hematite
35.0 2.5636 12.1 12.55 Montmorillonite
35.4 2.5355 13.5 14.00 Kaolinite
35.6 2.5218 17.8 18.46 Maghemite
36.0 2.4947 23.8 24.68 Kaolinite
36.4 2.4682 12.1 12.55 Quartz
37.0 2.4295 28.0 29.04 Magnetite
37.8 2.3799 17.7 18.36 Anatase
38.5 2.3382 18.6 19.29 Forsterite
38.8 2.3208 14.1 15.66 Sphene
39.5 2.2813 13.2 13.69 Quart z
40.4 2.2325 19.0 19.70 Hematite
40.9 2.2064 14.2 14.73 Hematite
41.1 2.1961 14.8 15.35 Beidellite
42.7 2.1175 11.5 11.92 Montmorillonite
40.0 2.1034 9.8 10.16 Calcite
43.8 2.0668 20.3 ' 21.05 Kaolinite



14.730 11.9 12.25 Saponite
9.7176 16.7 17.19 Nontronite
9.21.26 19.4 19.97 Saponite
7.7617 24.4 25.12 Saponite
7.0810 16.8 17.30 Nontronite
5.7166 28.4 29.24 Nontronite
5.0964 97.10 100.00 Sphene
4.7958 22.7 23.37 Beidellite
4.5988 52.3 53.86 Saponite
4.5753 81.1 83.52 Nontronite
4.5521 47.7 49.12 Nontronite
4.3114 20.8 21.42 Illite
4.0767 15.9 16.37 Saponite
3.9864 14.3 14.72 Illite
3.9001 19.8 20.39 Illite
3.8338 16.1 16.58 Kaolinite
3.6479 21.6 22.24 Illite
3.4662 22.2 22.86 Illite
3.4140 28.0 28.83 Maghemite
3.3510 . 15.0 15.44 Illite
3.2784 22.2 22.86 Sphene
3.1977 15.6 16.06 Kaolinite
3.1426 12,3 12.66 Kaolinite
2.8847 17.1 17.61 Illite
2.8053 30.4 31.30 Fayalite
2.7631 19.2 19.77 Beidellite
2.5707 16.8 17.30 Montmorillonite
2.5636 22.5 23.17 Montmorillonite
2.5081 33.2 34.19 Calcite
2.4747 21.0 21.62 Nontronite
2.4682 46.1 47.47 Quartz
2.4422 39.2 40.37 Illite
2.3982 12.7 13.07 Kaolinite
2.3678 11.2 11.53 Beidellite
2.3382 15.8 16.27 Forsterite
2.2924 18.7 19.25 Calcite
2.2432 13.2 13.59 Quartz
2.2116 24.3 25.02 Illite
2.1560 27.2 28.01 Montmorillonite

234

VILLAGE - KENEDI
(2.1 - 3.2 m)

Table - 38 
X - ray data Bnv - Ferricrete

26 d spacing Intensity %
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Table - 39

VILLAGE - KENEDI X - ray data B(Saa)
(3.2 - 4.3 m) ^

----------- 1—
26 * 

t
§

d spacing
, Intensity %

1

’ Ift 
.1..........0

* I
. c

IvcJiilcAX xv
1 .......

6.1 14.488 17.0 17.18 Saponite
6.7 13.192 18.5 18.70 Nonfcronite

17.7 5.0107 98.90 100.00 Saponite
19.8 4.4838 72.9 73.71 Montmorillonite
20.0 4.4294 46.4 46.91 Nontronite
20.7 4.2908 23.6 23.86 Maghemite
22.5 3.9515 17.5 17.69 Beidellite
24.4 3.6479 29.0 29.32 Illite
24.8 3.5900 30.0 30.33 Fayalite
26.0 3.4269 19.7 19.91 Maghemite
26.4 3.3759 22.6 22.85 Kaolinite
27.0 3.3022 13.8 13.95 Montmorillonite
27.5 3.2433 19.2 19.41 Augite
28.2 3•i644 17.7 17.89 Nontronite
28.9 3.0893 14.3 14.45 Fayalite
34.4 2.6069 17.5 17.69 Illite
35.5 2.5286 17.6 17.79 Maghemite
37.2 2.4169 33.0 33.36 Maghemite
37.8 2.3799 19.0 19.21 Anatase
38.8 2.3208 17.5 17.69 Maghemite
39.6 2.2758 16.1 16.27 Illite
41.2 2.1910 17.3 17.49 Beidellite
43.6 2.0758 21.3 21.53 Sphene
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VARIATION OF MAJOR OXIDES IN THE BAUXITE FIG 48 a

PROFILE AT KARAMKUND VILLABE 
(SiOg, AlgOg, FegOg, TiOy)

% OF OXIDE
50--------------------------------------------------

40 . —-----------

30 -

20-

10-

Q1-------------1----------------- 1---------------1__________I__________I________ I__________

0 1 2 3 4 6 6 7
DEPTH IN MTRS.

— sio2

0 1 2 3 4 6 6 7
DEPTH IN MTRS.

— ai2o3



VARIATION OF MAJOR OXIDES IN THE BAUXITE 
PROFILE AT KARAMKUND VILLAGE 

<MnOa, CaO, MgO, KeO)

238
FIG. 48 b.
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VARIATION OF MAJOR OXIDES IN THE BAUXITE FIG. 48c. 

PROFILE AT KARAMKUND VILLAGE 
(NagQ, PE05>

DEPTH IN MTRS.

— NazO

% OF OXIDE



VARIATION OF TRACE ELEMENTS IN THE BAUXITE 
PROFILE AT KARAMKUND VILLAGE 

<Sc, La, Ce, Pb)

240

FIG. 48 d.

Ce Pb
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VARIATION OF TRACE ELEMENTS IN THE BAUXITE 
PROFILE AT KARAMKUND VILLAGE 

(Zr, V, Cu, Zn)

FIG.4$ e

DEPTH IN MTRS. 

— Zr

Cu Zn
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VARIATION OF TRACE ELEMENTS IN THE BAUXITE FIG. 48f 

PROFILE AT KARAMKUND VILLABE 
(Or, Ni)

DEPTH IN MTRS.
— Cr

— N,
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FIG. 49.
X-RAY DIFFRACTION TRACES CF VARIOUS 
HORIZONS OF BAUKITIC PROFILE AT KARAMKUND
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16.78 Saponite
20.72 Saponite13.96 Illite14.30 Illite
17.30 Nontronite
35.23 Nontronite
9.32 Saponite
9.22 Maghemite15.64 Kaolinite

44.76 Sphene
11.91 Diaspore13.26 Saponite
13.67 Kaolinite
10.25 Maghemite

100.00 Quartz16.37 Maghemite
80.93 Gibbsite
53.47 Gibbsite
7.04 Forsterite
7.46 Montmorillonite
5.59 Kaolinite

14.50 Saponite
9.32 Kaolinite
13.05 Quartz
6.42 Maghemite
6.52 Kaolinite
11.50 Beidellite
7.46 Sphene

VILLAGE - KARAMKUND
(0.00 - 0.7 m)

X - ray date 13 - Ferrlcreteox

i----------------7, Intensity %
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16.365 6.2 7.17 Saponite
14.730 3.8 4.39 Saponite
7.1379 22.8 26.38 Kaolinite
5.3402 13.0 15.04 Maghemite
4.9828 19.8 22.91 Geothite
4.4394 16.5 19.09 Kaolinite
4,3959 16.0 18.51 Gibbsite
4.2502 27.8 32.17 Montmorillonite
4.1520 14.5 16.78 Kaolinite
3.7540 19.9 23.03 Kaolinite
3.7078 15.0 17.36 Saponite
3.5758 15.6 18.05 Kaolinite
3.3386 86.4 100.00 Montmorillonite
3.3022 21.3 24.65 Gibbsite
2.8938 10.4 12.03 Saponite
2.6905 16.8 19.44 Hematite
2.6442 10.2 11.80 Saponite
2.5636 13.3 15.39 Saponite
2.5149 ■ 18.9 21.87 Maghemite
2.3324 10.4 12.03 Anatase
2.3151 17.5 20.25 Maghemite
2.2758 11.3 13.07 Sphene
2.2325 10.8 12.5 Meghemite
2.2012 12.8 14.81 Hematite
2.1270 9o3 10.76 Sphene

VILLAGE - KARAMKUND 
(0.7 - 1.4 m)
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11.3 26.84
11.1 26.36
18.5 43.94
42.1 100.00
14.4 34.20
12.0 28.50
S.8 23.27
8.4 19.95
9.0 21.37
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18.46 Saponite
23.81 Montmorillonite
25.88 Saponite
37.05 Saponite
35.96 Maghemite
28.67 Maghemite
30.37 Maghemite (?)
52.36 Gibbsite
30.61 Diaspore
26.73 Nontronite
25.63 Diaspore
28.18 Bedillite
46.05 Maghemite
24.30 Maghemite

100.00 Maghemite
25.88 Gibbsite
15.79 Calcite
14.58 Kaolinite
27.70 Montmorillonite
18.22 Geothite
15.79 Beidellite
18.71 Anatase
25.88 Gibbsite
24.90 Montmorillonite
15.30 Maghemite
23.08 Maghemite
11.90 Kaolinite
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VILIAGE - KARAMKUND X - ray data Box - Alucrete
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14.730 11.5
11.051 16.8
8.1166 18.9
7.7617 16.6
7.0810 25.6
6.6569 13.8
6.0669 11.2
4.7958 98.50
4.3532 77.4
4.2908 38.6
4.1520 16.3
3.8538 12.9
3.7385 7.9
3.7078 8.1
3.5617 21.4
3.5065 16.8
3.3885 16.5
3.3510 ' 13.9
3.3022 17.3
3.1644 13.1
3.0998 12.0
2.9592 24.9
2.7631 6.8
2.5014 11.8
2.4487 19.8
2.4169 9.0
2.3799 25.2
2.3618 12.6
2.3324 10.0
2.2981 9.1
2.2432 11.2
2.1759 10.6
2.1609 10.1
2.0446 14.2

11.67 Nontromite
17.05 Montmorillonite
19.18 , Saponite
16.85 Saponite
25.98 Kaolinite
14.01 Saponite
11.37 Boehmite

100.00 Gibbsite
78.57 Kaolinite
39.18 Ha Hoys ite
16.54 Saponite
13.09 Saponite
8.02 Kaolinite
8.22 Saponite

21.72 Kaolinite
17.05 Montmorillonite
16.75 Geothite
14.11 Gibbsite
17.56 Gibbsite
13.29 Be ohmite
12.18 Kaolinite
25.27 Saponite
6.90 Beidellite

11.97 Montmorillonite
20.10 Gibbsite

9.13 Saponite
25.58 Gibbsite
12.79 Beidellite
10.15 Boehmite
9.23 Gibbsite

11.37 Gibbsite
10.76 Gibbsite
10.25 Gibbsite
14.41 Gibbiste

VILLA® - KARAMKUND
(5.2 - 6.00 m)

-Table - 46 

X - ray data Box
Alucrete
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Table - 47

VILLAGE - KARAMKUND 
( 6 - 6.8 m)

X - ray data B(Sap)

2Q i
’ d spacing
i
t

, Intensity % i
t

• *2 
•

p-
l

, Remark
it

5.3 16.673 70.4 71.91 Montmorillonite
8.1 10.915 32.1 32.78 Montmorillonite
8.9 9,9355 28.1 28.70 Saponite

11.4 7.7617 26.0 26.55 Saponite
12.4 7.1379 55.2 56.38 Nontronite
12.9 6.8624 26.2 26.76 Nontronite
14,4 6.1507 18.5 18.89 Boehmite
16.0 5.5391 21.8 22.26 Nontronite
18.5 4.7958 97.9 100.00 Beidellite
20,0 4.4394 31.8 32.48 Beidellite
20.4 4.3532 79.3 81.00 Kaolinite
20.6 4.3114 48.2 49.23 Kao Unite
21.3 4.1713 30.7 32.35 Kaolinite
23.2 3.8338 20.0 20.42 Saponite
23.7 3.7540 7.2 7.35 Maghemite
24.6 3.6187 43.3 44.22 Kaolinite
24.9 3.5758 45.4 46.37 Kaolinite
25.3 3.5201 33.2 33.91 Anatase
26.6 3.3510 ' 20.3 20.73 Augite
27.0 3.3022 24.6 25.12 Montmorillonite
27.8 3.2090 21.4 21.85 Saponite
28.1 3.1754 20.3 20.73 Beidellite
28.4 3.1426 18.4 18.79 Kaolinite
28,8 3.0998 15.3 15.62 Kaolinite
30.1 2.9688 20.0 20.42 Megnetite
31.1 2.8756 12.2 12.46 Maghemite
34.0 2.6367 10.3 10.52 Meghemite
35.1 2.5565 20.1 20.53 Saponite
36.0 2.4947 21.7 22.16 Kaolinite
36.4 2.4682 20.0 20.42 Montmorillonite
37.1 2.4232 15.4 15.73 Montmorillonite
37.7 2.3860 31.6 32.27 Kaolinite
38.6 2.3324 28.0 28.60 Kaolinite
39.4 2.2869 27.2 27.78 Quartz
40.2 2.2432 16.8 17.16 Montmorillonite
41.8 2.1609 17.7 18.07 Beidellite
44.3 2.0446 23.0 23.49 Beidellite
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VARIATION OF MAJOR OXIDES IN THE BAUXITE FIG.50 a
PROFILE AT LAMBA VILLABE 
(SiOg) AlgOgj FegOg, TiOg)

% OF OXIDE

Fe203 TI02
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VARIATION OF MAJOR OXIDES IN THE BAUXITE FIG. 50 b-

PROFILE AT LAMBA VILLASE 
(MnOg, CaO, MgD, KgO>

DEPTH IN MTRS DEPTH IN MTRS

--Mn02 CaO



VARIATION OF MAJOR OXIDES IN THE BAUXITE 
PROFILE AT LAMBA VILLA6E 

(NagO, Pa05>

% OF OXIDE

--Na20

FIG, 50 c.
254

---P2°5
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VARIATION OF TRACE ELEMENTS IN THE BAUXITE FIG. 50 d. PROFILE AT LAMBA VILLA0E 
(Sc, Y, La, Ce>

--SO Y

—“La
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VARIATION OF TRACE ELEMENTS IN THE BAUXITE FIG. 50 e. 

PROFILE AT LAMBA VILLAOE 
tPbp Zr, V, Cu>

Pb Zr

— v Cu



VARIATION OF TRACE ELEMENTS IN THE BAUXITE FIG. 50f ~
PROFILE AT LAMBA VILLAGE 

CZn, Cr, Ni>

25?

DEPTH IN MTRS DEPTH IN MTRS.

-----Zn — a

DEPTH IN MTRS.

— Nl
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FIG.51.

258

X - RAY DIFFRACTION TRACES OF VARIOUS 
HORIZONS OF BAUXITIC PROFILE AT LAMBA

Depth
in
Mtr.
O.OO-
0.50m

0.50-
1.5m

1.5-
2.1m

2.1-
3.1m

3.1-
4. 1m

4.1-
6,1m

6.1- 
8.1m

8.1-
9.4m

9.4-
13.2m

Horizon

Gaj
Limestone

B(ox)
Ferricre-
te

B(°x)
Ferri-
crete

B(ox)
Ferri-
crete

B(ox)
Ferri-
crete

B(sap)

B(sap)

B(sap)

C
(Basalt)

Dominating minerals

Calcite, Quartz 
Kaolinite, 
Goethite, Illite 
Ma Semite 
Montmorillonite

Nontronite
Montmorillonite
Maghemite,
Lepidocrocite.Kaolinite 
Goethite, Calcite, 
Ilmenite
Nontronite,Maghemite 
Montmorillonite,
Kaolinite,
Goethite

Maghemite.Montmorillonite, 
Illite, Geothite,
Quartz, Fayalite,
Ilmenite

N ontr onite,Ka olinite 
Maghemite, Illite 
Gibbsite

Nontronite,Kaolinite 
Beidellite,
Maghemite.Quartz,
Calcite, Gibbsite
Kaolinite,
Maghemite, Hemalite 
Calcite, Boehmite,
Quartz, Gibbsite
Saponite.Montmorillonite 
Kaolinite ,Ma Semite 
Calcite, Ilmenite

Augite, Quartz, 
Ilmenite
Sphene, Maghemite' 
Forsterite

tO

O’* rs

4



18.409 22.0 24.04 Nontromite
12.109 18.5 20.21 Illite
10.281 13.0 14.20 Illite
9.8254 10.0 10.90 , Illite
8.0430 9.5 10.38 Saponite
7.1379 11.5 12.56 Kaolinite
7.0251 11.0 12.02 Maghemite
5.8288 27.0 29.50 Montmorillonite
5.1552 14.0 15.30 Montmorillonite
4.8742 ‘ 88.5 96.72 Illite
A.3532 ?9.5 32.24 Kaolinite
4.2908 16.0 17.48 Maghemite
4.1500 9.0 9.38 Kaolinite
3.8338 10.0 10.92 Kaolinite
3.6479 6.0 6.55 Saponite
3.4930 6.5 7.10 Kaolinite
3.3264 27.0 29.50 Quartz
3.2903 10.5 11.47 Lepidocrocite
3.1865 34.0 37.15 Calcite
3.0178 91.5 100.00 Calcite
2.6827 7.0 7.65 Geothite
2.4813 19.5 21.31 Geothite
2.4551 11.0 12.02 Meghemite
2.4169 6.0 6.55 Meghemite
2.3738 1.0 1.09 Kaolinite
2.3208 8.0 8.74 Maghemite
2.2758 14.0 15.30 Illite
2.2432 5.0 5.46 Quartz
2.2325 4.5 4.91 Ilmenite
2.1560 ,4„0 4.37 Montmorillonite
2.0849 10.0 10.92 Maghemite
2.0446 6.0 6.55 Kaolinite
1.9852 9.0 9.83 Kaolinite

26b

VILLA® - LAMBA
(0.00 - 0.5 m)

Table - 50 

X - ray data Gaj Limestone

2Q d spacing Intensity %
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13.1920 30.5 31.12 Nontronlte
9.0250 13.0 13.26 Montmorillonite
7.0810 . 17.5 17.85 Nontronite
6.4634 10.0 10.20 Augite
6.0669 7.5 7.65 Boehmite
4.7702 98.0 100.00 Quartz
4.3532 54.0 55.10 Kaolinite
4.2908 31.5 32.14 Maghemite
3.9864 12.0 12.24 Diaspore
3.6187 8.0 8.16 Kaolinite
3.5617 14.0 14.28 Kaolinite
3.5065 12.0 12.24 Montmorillonite
3.3386 8.0 8.16 Montmorillonite
3.2903 11.0 11.22 Lepidocrocite
3.1644 8.0 8. 16 Nontronite
3.0178 . 21.5 21.93 Calc ite
2.7466 2.0 2.04 Ilmenite
2.6367 5.0 5.10 Maghemite
2.5495 4.0 4.08 Ilmenite
2.4880 6.5 6.63 Goethite
2.4422 12.5 12.75 Geothite
2.3738 18.5 18.75 Kaolinite
2.3324 6.0 6.12 Kaolinite
2.2758 4.0 4.08 Sphene
2.2325 3.0 3.06 Maghemite
2.1560 4.0 4.08 Montmorillonite
2.0402 9.0 9.18 Gibbsite

VILLAGE - LAMBA 

(0.5 - 1.5 m)

----------------- ,----------------------------------

2© ' d spacing
I
f

Table - 51 * 

X - ray data

, Intensity %
i------------------------1----------------

Bqx - Ferricrete

T----------------------

, Remark
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Table - 52

VILLAGE - LAMBA X - ray data Box - Ferricrete
(1.5 - 2.1 m)

t-------------------------------r
20 1

«
i

d spacing 1 Intensity %
1 ...................................................

f

• ^ ' I
, c

1

5.8 15.237 15.0 37.50 Nontronite
9.2 9.6122 24.0 60.00 Nontronite

10.1 8.8450 22.0 55.00 Maghemite
17.3 5.1257 40.0 100.00 Montmorillonite
18.5 4.7958 33.0 82.50 Illite
20.2 4.3959 - 28.0 70.00 Montmorillonite
21.2 4.1907 30.00 75.00 Kaolinite
21.5 4.1329 35.0 87.50 Kaolinite
24.4 3.6479 27.0 67,50 Illite
25.0 3.5617 27.0 67.50 Kaolinite
27.8 3.2090 28.0 70.00 Maghemite
33.4 2.6827 34.0 85.00 Geothite
35.7 2.5149 32,0 80,00 Kaolinite
35.9 2.5014 33.0 82.50 Montmorillonite
37.2 2.4169 38.0 95.00 Montmorillonite
39.8 2.2648 26.0 65.00 Montmorillonite
41.2 2.1910 27.0 67.00 Kaolinite
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Table - 53

VILLA® - 
(2.1 - 3.'

LA MBA
1 m)

X - ray data Box - Ferricrete

" ' 1
2© »

«
d spacing , Intensity %

1

1

t o

i

I

, Remark
t

12.6 7.0251 39.0 67.24 Meghemite
13.6 6.5107 20.0 34.48 Maghemite
18.6 4.7703 58.0 100.00 Quartz
20.1 4.4175 19.0 32.75 Illite
20.8 4.2704 36.0 62.06 Illite
21.6 4.1140 23.0 39.65 Illite
25.2 3.5339 15.0 25.06 Fnyalite
27.2 3.2784 24.0 41.37 Sphene
28.3 3.1534 21.5 37.06 Montmorillonite
29.0 3.0789 4.5 7.75 Maghemite
29.7 3.0079 2.0 3.44 Montmorillonite ,
35.2 2.5495 2.0 3.44 Ilmenite
36.2 2.4813 • 9.0 15.51 Geothite
36.8 2.4422 9.0 15.51 Goethite
38.0 2.3678 6.5 11.20 Beidellite
38.8 2.3208 11.0 18.96 Maghemite
39.5 2.2813 12.0 20.68 Quartz
40.4 2.2325 6.5 11.20 Maghemite
41.6 2.1708 2.0 3.44 Sphene
44.4 2.0402 1.0 1.72 Gibbsite
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24.5 79.03 Nontronite
31.0 100.00 Gibbsite
22.0 77.41 Kaolinite
24.0 70.96 Gibbsite
23.0 74.19 Illite
21.5 69.35 Kaolinite
21.5 69.35 Kaolinite
18.5 59.67 Beidellite
28.5 91.93 Fayalite
18.5 59.67 Kaolinite
30.0 96.77 Kaolinite
19.0 61.29 Kaolinite
18.5 59.67 Maghemite
18.5 55.67 GibbsIte
20.0 64.51 Maghemite

Table - 54
VILLAGE - Lamba X - ray data B - Ferricrete
(3.1 - 4.1 m)

28 ' d spacing '-------I^nsltj. %-------,
* ' * I a I„ * Remark

.__ t t o f c f

iv
>r

ur
op

or
v)

iv
)M

v>
j'o

JO
J ■

p-
.p

-.p
-.p

—̂
• 

...
•.•

••
•.a

...
o 

o 
o 

—
» p

-u
n 

cr
i-k

 v
ji 

cn
-*

 o
i -

p—
o 

o
M

-P
'C

O
O

D
vO

V
n-

<!
-<

J4
>-

>-
»-

i 0
\<

J 0
0 

M
 V

O
 +>

V
J1

 -P
* C

r\ 
P-

\JT
<i

 03
 p

- _
i _

» o
 -»

 
V

C
 O

 VO
 V

O
 0\

U
1 

V
O

 P
—

-4
 -3

 O
 p-

V
JI

04
 -»

p-
 P

- p
- -

P-
o4

 0
10

1 
ro

 rv>
 rv

> r
u 

w
P~

P-
O

i _
» C

TW
Jl

O
J C

D
 V

JI
 p*

-»
 O

 V
O

 CD
 P0

 
C

0r
\3

-P
*'

o4
O

—
*\

J1
-*

-*
 Q\

(J
\C

T\
KO

 c
nv

jl



265

Table - 55

VILLAGS - LA MBA X - ray data ®(Sap)
(4.1 -6.1 m)

2Q *
t

’d* spacing f Intensity % 1
1

1 i

I . I„ i Remark
i I o { c i

12.5 7.0811 38.0 100.00 Nontroiaite
15.6 5•6802 10.5 27.63 Nont reunite
16.4 5.4049 8.5 22.36 Nontromite
18.5 4.7958 11.0 28.94 Nontromite
19.5 4.5521 13.0 34.21 Kaolinite
20.1 4.4175 19.0 50.00 Beidellite
21.5 4.1329 20.5 53.94 Kaolinite
23.2 3.8338 21.0 55.26 Kaolinite
25.0 3.5617 11.0 28.94 Kaolinite
29.6 3.0178 30.0 - 78.94 Calcite
31.1 2.8756 5.5 14.47 Maghemite
33.4 2.6826 11.0 28.94 - Geothlte
35.1 2.5565 ' 10.5 27.63 Kaolinite
36.0 2.4946 12.5 32.89 Kaolinite
38.6 2.3324 7.5 19.73 Kaolinite
39.4 2.2868 15.0 39.47 Quartz
41.1 2.1961 11.0 28.94 Kaolinite
44.2 2.0490 7.0 18.42 Gibbsite



44.82 Illite
48.27 Kaolinite
86.20 Kaolinite
79.31 Kaolinite
81.03 Kaolinite
81.03 Kaolinite
81.03 Hematite
72.41 Kdolinite
79.31 Hematite
96.55 Sphene
74.13 Ilmenite
68.96 Calcite

100.00 Boehmite
65,51 Quartz
56.89 Saponite
55.17 Maghemite
63.79 Maghemite
56.89 S phene
48.27 Gibbsite

9.0 9.8255
12.4 7.1380
20,0 4.4394
20.4 4.3532
21.3 4.1713
21.5 4.1329
24.3 3.6627
25.0 3.5617
33.2 2.6983
33.6 2.6671
35.2 2.5495
35.8 2.5081
38.6 2.3324
39.4 2.2868
40.5 2.2272
41.0 2.2012
43.4 2.0849
44.0 2.0578
44.3 2.0446

pt-
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VILLAGE - LAMBA
(6.1 - 8.1 m)

Table - 56 

X - ray data B (Sap)

t----------------------- 7, Intensity^2@ 1 d spacing
f

Remark
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16.6736 10.5 46.66 Saponite
15.7810 11.0 48.88 Saponite
12.4500 16.0 71.11 Illite-Montmori
10.6525 • 19.5 86,66 Montmorillonite
8.1916 12.0 53.33 Montmorillonite
7.4367 22.5 100.00 ■ Saponite
7.1380 21.0 93.33 Kaolinite
5.6802 13.0 57.77 Nontronite
4.8217 6.5 28.88 Maghemite
4.4615 18.5 82.22 Kaolinite
4.3532 20.0 88.88 Kaolinite
4.1713 . 16.0 71.11 Kaolinite
4.1329 13.5 60.00 Kaolinite
3.7697 19.0 84.44 Kaolinite
3.5617 15.0 66.66 Kaolinite
2.7798 4.0 17.77 Illite
2.9495 9.5 * 42.22 limenite
2.5081 11.5 51.11 Calcite
2.4551 4.5 20.00 Maghemite
2.3860 3.5 15.55 Kaolinite
2.3441 9.0 40.00 Illite
2.2924 4.5 20.00 Calcite
2.1560 12.0 53.33 Montmorillonite
2.1080 4.5 20.00 Calcite

VILLAGE - LAMBA 
(8.1 - 9.4 m)

Table - 57 

X - ray data B (Sap)

2Q ’ d spacing
t

Intensit
f---------!------- %

Remark
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29.16 Saponite
38.54 Maghemite
16.66 Maghemite
39.58 Montmorillonite
16.66 Nontronite
21.87 S phene
28.12 Kaolinite
23.95 Calcite
26.04 Illmenite
10.41 Kaolinite
25.00 Nontronite
68,75 Quartz

100.00 Sphene
38.54 Augite
25.00 Maghemite
30.28 Nontronite
37.50 Augite
15.62 Maghemite
8.33 Augite

13.54 Forsterite
16,66 Beidellite
25.00 Kaolinite
6.25 Kaolinite
8.33 Calcite

15.62 Augite
2.08 Augite

5.1 17.3270
7.7 11.4811

10.1 8.7577
17.8 4.9828
20.1 4.4175
21.1 4.2104
21.3 4.1713
23.0 3.8667
23.8 3.7385
25.0 3.5617
25.6 3.4795
26.8 3.3264
27.2 3.2784
27.4 3.2549
27.8 3.2090
29.1 3.0685
29.7 3.0079
30.2 2.9592
30.9 2.8937
33.1 2.7063
34.3 2.6143
35.1 2.5565
38.6 2.3324
39.2 2.2980
41.6 2,1708
42.7 2.1174
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VILLAGE - LAMBA 
(9.4 - 13.2 m)
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X - ray data Basalt
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DISCUSSION ON THE MOBILITIES OF VARIOUS MAJOR OXIDES AND 

TRACE ELEMENT IN THE SECTION BASED ON TI- RETAINED MASS 
BALANCE MOLE IS.

SiOg i- The mobility of Si02 shows a varied behaviour as given 

below.

Downward increasing mobilities at Mota Asota, top and two 
bottom horizon of losses with a mid horizon of gain at village 
Virpur, top and bottom horizons of gain with a mid-profile zone 
of losses at Mahadevia, losses throughout the profile with a 
bottom horizon of gain at village Mewasa, upward increasing 
gain throughout the profile with a bottom horizon of loss 
at Buddhadhar, top two horizons of gain with three bottom 
horizons of losses at Bhopamadhi, top horizon of gain with 
downward increasing losses at Karamkund, mobile throughout the 
profile at village Ran, upward increasing mobilities at village 
Bhatiya, upward increasing gains with a top, horizon maxima at 
Khakharda, upward increasing gains at Kenedi, mobile through
out the profile except the bottom horizon of gain at Lamba.

The increased mobility of SiO£ in the BQX zone can be indica
tive of freer drainage conditions. Further, minimum mobility 
is observed at some places in the near bottom horizon i.e.,
B=>= - indicating that quite a lot of silica must be going into 
sap

the reconstitution of the neo-formed mineral assemblages and 
that the drainage must have been sluggish in contrast to the 
freer drainage conditions in the upper horizons. According to
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Okamoti et. al. (1957^ the presence of Si and Al in small 

amounts would cause immediate co-precipitation. This indicates 
that the removal of Si predates Al accumulation in the 
profiles. It could also mean that Si and Al are not both in 
true solution. If Al is for example, organically bound, it 
could be simultaneously mobilised with Si in solution 
(Mefarlane, 1989).

A^O-j :- The behaviour of A^O^ in the weathering profiles 
is not constant. Mid profile gains but bottom and top 
horizon of substantial depletion at Mota Asota, downward 
increasing gains at Virpur, top and bottom horizons of gain 
with a mid-horizon of substantial depletion at Mahadevia, 
downward increasing gains at Mewasa, upward increasing gains 
at Buddhadhar, upward increasing gains at Bhopamadhi, top 
and two bottom horizons of gains with a mid-profile zone of 
substantial depletion at Karamkund, mid-profile gains with 
bottom and top horizons of substantial depletion at village 
Ran, upward increasing gains throughout the profile at 
Bhatiya, gains throughout the profile at Khakharda, upward 
increasing gains at Kenedi, gain throughout the profile at 
village Lamba.

Fe2°3 !” The behaviour of FegO^ is also erratic. Two top 
horizons of gains with two bottom horizons of losses at 
Mota Asota, two top horizons of gains with two bottom horizons 
of gain with two bottom horizons of substantial depletion at
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Virpur, two top and four bottom horizons of gain with a mid
horizon zone of losses at Mahadevia, top and bottom horizon 
of gain with a mid-horizon zone of losses at Mewasa, upward 
increasing gains at Buddhadhar, top three horizons of gains 
with two bottom horizons of losses at Bhopamadhi, top horizon 
of losses with a bottom horizon of gains at Karamkund, top 
and bottom horizons of gains with a zone of depletion in the 
mid-horizons at village Ran, top and bottom horizons of 
gains with two-mid-horizons of substantial depletion at 
Bhatiya, top two horizons of gains and bottom four horizons 
of losses at Khakharda, upward increasing gains at Kenedi, 
top horizon of losses with bottom horizon of gains at village 
Larnba.

In accordance with laboratory leaching experiments, Fe and A1 
are inseparable. This could be due to that adequate leaching 
and other organic conditions were not amenable for the 
leaching of either Fe or Al, during the formation and stabi
lization of these sections.

Mn02 MnC>2 is generally speaking, enriched in the top 
horizons with a few exceptions. Top horizon of gain with 
three bottom horizons of losses at Mota Asota, top and two 
top and two bottom horizons of gain and mid-horizon losses at 
village Mewasa, top four horizons of gain with a bottom 
horizon of losses at Buddhadhar, top four horizon of gains 
with bottom horizon of losses at Bhopamadhi, mobile
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throughout the profile at Karamkund, downward increasing 

gains at village Ran, top two horizon of gains and two 

bottom horizon of losses at Bhatiya, upward increasing 

mobilities at Khakharda, top four horizon of gains with 

bottom horizon of losses at Kenedi, top three and bottom 

horizon of gains with mid-horizon of losses at village Lamba.

This points towards a general oxidizing environment (Burridge 

and Ahn, 1965). Further, although a high humus content of the 

surface material favours loss of manganese (Heintze, 1946) 

plants may under certain circumstances be responsible for 

its uptake and accumulation in the soil (Tiller, 1963).

This is an indication of the presence of vegetal cover during 

the process of lateritization.

CaO ;-CaO is also enriched in the top horizons with a few 

exceptions. Upward increasing gains at Mota Asota, top two - 

horizon of gain with two bottom horizon of substantial 

depletion at Virpur, top and two bottom horizon of gains and 

mid-horizons losses at Mahadevia, increasing throughout the 

profile at Mewasa, upward increasing gains at Buddhadhar, 

top four horizon of gains with bottom horizon of losses at 

Bhopamadhi,mobile throughout the profile at Karamkund, mobile 

throughout the profile at village Ran, downward increasing 

mobilities at village Bhatiya, top five and bottom horizon 

of gains with mid-horizon losses at Khakharda, top horizon 

of losses with three bottom horizon of gains at Kenedi,
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upward increasing gains at village Lamba. The tpp horizon of 

gains can be attributed to downward percolation from the 

overlying Gaj limestones.

MgO shows a varied behaviour with downward increasing 

mobilities at Mota Asota, mobile throughout the profile at 

Virpur, top two horizons and bottom horizon of gains with 

mid-horizon losses at Mahadevia, top four horizons of losses 

with a bottom horizon of losses at village Mewasa, top 

horizon of gain with bottom four horizons of losses at 

Buddhadhar, top three horizon of gains with bottom two 

horizons of losses at Bhopamadhi, mobile throughout the profile 

at Karamkund, mobile throughout the profile at village Ran, 

mobile throughout the profile at Bhatiya, upward incfeasing 

gains at Khakharda, mid-profile gains with bottom and top 

horizon of substantial depletion at village Kenedi, mobile 

throughout the profile at Lamba.

KgO KgO is mobile throughout the profile at Mota Asota,

mobile throughout the profile at Virpur, mobile throughout 

the profile at village Mahadevia, top four horizons of losses 

with a bottom horizon of gain at village Mewasa, downward 

increasing mobilities at Buddhadhar, top and three bottom 

horizons of losses with mid-horizon gain at Bhopamadhi,

mobile throu^iout the profile at Karamkund, mobile throughout 

the profile increasing downward at Ran, upward increasing
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mobilities at Bhatiya, top five horizon of losses with a 

bottom horizon of gain at Khakharda, top three horizons of 

gains with a bottom horizon of losses at Kenedi and is 

mobile throughout the profile at village Lamba.

NagO NagO shows downward increasing mobilities at Mota 

Asota, mobilities throughout the profile at village Virpur, 

upward increasing mobilities at Mahadevia, top four horizons 

of losses with a bottom horizon of gain at Mewasa, downward 

increasing mobilities at Buddhadhar, top and bottom three 

horizons of losses with mid-horizon gains at Bhopamadhi, top 

two horizons of gains and four bottom horizons of losses at 

Karamkund, downward increasing mobilities at village Ran, 
upward increasing mobilities at Bhatiya, top four horizons 

of gain with a bottom horizon of losses at Khakharda, top two 

horizons of gain and bottom two horizons of losses at Kenedi 

and is mobile throughout the profile at Lamba.

P20^ P20^ shows top three horizons of gain with a bottom

horizon of losses at Mota Asota, top and two bottom horizons 

of losses with mid-horizon gains at Virpur, top four horizons 

of gain with bottom three horizons of losses at Mahadevia, top 

two horizons of gain with bottom three horizons of substantial 

depletion at Mewasa, mid-profile gains with bottom and top 

two horizons of substantial depletion at Buddhadhar, top



and three bottom horizons of gain with mid-horizon losses at 
Bhopamadhi, top two and bottom horizons of losses with a 
mid-horizon gain at Karamkund, downward increasing mobilities 
at Ran, alternate gains and losses in the profile at Bhatiya, 
top horizon of gain with intermediate and bottom horizons 
of losses at Khakharda, upward increasing gains at Kenedi 
while its mobile throughout the profile at Lamba.

Trace Elements

So : - Sc exhibits top and two bottom horizons of losses with 
a mid-horizon of gain at Mota Asota, top three horizons of 
gains and bottom horizon of losses at Virpur, top and two 
bottom horizons of gains with mid-profile horizon of losses 
at Mahadevia, top four horizons of losses with a bottom 
horizon of gain at Mewasa, top four horizon of gains with a 
bottom horizon of losses at Buddhadhar, top two horizons of 
gain and bottom three horizons of losses at Bhopamadhi, top 
and bottom horizon of gain and intermediate zones of losses, 
at Karamkund, downward increasing mobilities at Ran, top 
three horizons of gain with a bottom horizon of losses at 
Bhatiya, top two and bottom three horizons of gain with a 
mid-profile horizon of losses at Khakharda, upward increasing 
gains with mid-profile zone of substantial depletion at 
Kenedi, top and bottom horizon of gain with intermediate 
zones of losses at Lamba.



Y Y occurs in trace at Mota Asota, Virpur, Buddhadhar, 

Bhopamadhi, Ran, Bhatiya, Khakharda, Kenedi and Lamba and 

shows losses in the upper portion with a lower portion of 

gains at Mahadevia and upward increasing mobilities at Mewasa.

La : - La shows a top horizon of gain with three bottom 

horizons of losses at Mota Asota, top horizon gains and 

bottom horizon of losses at Virpur, top horizon gains with 

mid-horizon losses at Mahadevia, mobile throughout the 

profile at Mewasa, increasing gains throughout the profile
i

at Buddhadhar,top horizon of gain with mid horizon losses 

at Bhopamadhi, top horizon of gain with an underlying zone 

of depletion at Karamkund, top two horizon of losses with 

gains in the mid-profile zones at Bhatiya, top three horizons 

of gain with the bottom two horizons of losses at Khakharda. 

it occurs in a trace at Ran, Kenedi and Lamba.

Ce :- Ce exhibits top and bottom horizons of losses with 

mid-profile gains at Mota Asota, increasing gains throughout 

the profile at Virpur, mixed behaviour with alternate horizons 

of gains and losses at Mahadevia, top four horizons of losses 

with a bottom horizon of gain at Mewasa, top four horizons 

of gains with a bottom horizon of losses at' Buddhadhar, top 

two horizons of gains with bottom three horizons of losses 

at Bhopamadhi, top two horizons of gain with bottom four 

horizons of losses at Karamkund, upward increasing mobilities
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at Ran, downward increasing mobilities at Bhatiya, mid-profile 
gains with top two and bottom horizons of substantial deple
tion at Khakharda, upward increasing gains except a mid
profile horizon of substantial depletion at Kenedi, top 
horizon gains with an underlying zone of depletion at Lamba.

Pb Pb shows a top horizon of gain with a bottom horizon 
of losses at Bhopamadhi, mid-profile losses at Karamkund, 
downward increasing mobilities at Bhatiya, and occurs in 
traces at Mota Asota, Virpur, Mahadevia, Mewasa, Buddhadhar, 
Ran, Khakharda, Kenedi and Lamba.

Zr Zr shows top two zones of gain with bottom two zones 
of losses at Mota Asota, top two horizons of gains with 
bottom two horizons of losses at Virpur, two top and bottom 
horizons of gains with mid-profile losses at Mahadevia, 
mobilities throughout the profile at Mewasa, top three 
horizons of gains with bottom two horizons of losses at 
Buddhadhar, top two horizons of gain with bottom three 
horizons of losses at Bhopamadhi, top two horizons of gain 
with bottom four horizons of losses at Karamkund, downward 
increasing mobilities at Ran, top three horizons of gains 
with a bottom horizon of losses at Bhatiya, top three horizons 
of gains and bottom three horizons of losses atKhakharda,upward 
increasing gains at Kenedi, top horizons of gains with under
lying zones of depletion with a zone of gain in the bottom



last horizon at Lamba. Generally, It is enriched in the 
upper reaches of the profile.

\\

V. ’ ~ V shows a top horizon of gain with three bottom horizons 
of losses at Mota Asota, increasing going throughout the 
profile at Virpur, two top horizons of gain with fine bottom 
horizons of losses at Mahadevia, mobilities throughout the 
profile at Mewasa, top three horizons of gain with bottom 
two horizon of losses at Buddhadhar, top two horizon of 
gains with bottom three horizon of losses at Bhoparaadhi, 
top two horizons of gain with bottom four horizons of losses 
at Karamkund, mobile throughout the profile at Ran, top and 
bottom two horizons of losses with a mid- profile horizon of 
gain at Bhatiya, top three and bottom two horizons of gains 
with a mid-profile horizon of losses at Khakharda, upward 
increasing gains at Kenedi, losses throughout the profile 
except a mid profile horizon of gain at Lamba. It is also 
generally, enriched in the upper horizons of the profile.

Cu : - Cu shows top and bottom two horizons of losses with 
mid-horizon gain at Mota Asota, increasing gains throughout 
the profile at Virpur, two top and two bottom horizons of 
gains with mid-profile losses at Mahadevia, mobilities 
throughout the profile at Mewasa, top three horizons of 
gains with bottom two horizons of losses at Buddhadhar, top 
two horizons of gain with bottom three horizons of losses 
at Bhopamadhi, top three horizons of gain with bottom three
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horizons of losses at Karamkund, losses throughout the 
profile with a mid-profile horizon of gain at Ran, top two 
horizons of gains with bottom two horizons of losses at 
Bhatiya, three top and bottom two horizon of gains with a 
mid-profile horizon of losses at Khakharda, upward increa
sing gains at Kenedi, top four and bottom two horizon of 
gains with a mid profile horizon of losses at Lamba.

Zn :- Zn exhibit a top horizon of gains at Mota Asota, losses 
in the upper and lower portions with mid-profile gains at 
Virpur, top and two bottom horizons of gains with mid-horizon 
losses at Mahadevia, mobilities throughout the profile at 
Mewasa, top two horizons of gains with a bottom horizon of 
losses at Buddhadhar, top horizon of gain with mid-horizon 

losses at Bhopamadhi, gains in the top horizon with mid
profile losses at Karamkund, bottom two horizons of losses 
at Bhatiya, top and bottom horizons of losses with an inter
mediate zone of gains at Khakharda, downward incfeasing 
mobilities at Kenedi, bottom three horizons of losses at Lamba,

Cr :- Cr exhibits top two horizons of gains with bottom two 
horizons of losses at Mota Asota, increasing gains through
out the profile at Virpur, top two and bottom two horizons of 
gains with a mid-profile losses at Mahadevia, top and bottom 
three horizons of losses with mid-horizon gain at Mewasa,
upward increasing gains at Buddhadhar, top tv/o horizon of
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gains with bottom three horizons of losses at Bhopamadhi, 
top four horizons of gain with the bottom two'horizons of 
losses at Karamkund, top horizon of gain with two bottom 
horizons of losses at Ran, top two horizons of gain with 

bottom two horizons of losses at Bhatiya, top three and 
bottom two horizons of gain with mid-profile losses at 
Khakharda, upward increasing gains at Kenedi, top horizon 
of depletion with bottom horizon of gain at Lamba. Cr is 
generally enriched in the upper reaches of the weathering 
profile.

Ni :- Ni shows two top and bottom horizons of gain with 
mid-horizon losses at Mota Asota, upward increasing gains 
at Virpur, top and bottom three horizons of gains with mid
profile losses at Mahadevia, top three horizons of losses 
with bottom two horizons of gains at Mewasa, top two and 
bottom two horizons of gains with mid-horizon losses at 
Buddhadhar, top four horizons of gains with bottom horizons 
of losses at Bhopamadhi, top two and bottom horizons of 
gains with mid-profile losses at Karamkund, top two and 
bottom horizons of losses with a mid-profile horizon of 
gains at Ran, top and mid-profile losses with bottom and 
mid-profile gains at Bhatiya, three top and two bottom 
horizons of gains with a mid-profile horizon of losses at 
Khakharda, top two and bottom horizons of gains with a 
mid-profile horizon of losses at Kenedi, mobile throughout 
the profile at Lamba.
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In conclusion, it is very noticeable that not a single element 
shows steady behaviour in the weathering profiles, and do 
not confirm to any text-book geochemical laws. So, any 
distinct genetic implications from just the behaviour of 
the elements in the weathering profiles cannot be deduced.


