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CHAPTER V

LABORATORY INVESTIGATIONS

Major Oxides and Trace Element Analyses

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

In order to study the variation of major oxides and trace 
elements, 10 profiles representing S LST type and 2 HST type 
sections were chosen (Fig. 58), spanning from the eastern end of 
the lateritic belt to the western end.
The profiles selected were (starting from the eastern flank (Fig. 
58) :

(a) Satapar (Anjar Taluka) LST type section
(b) Goniasar mota and nana LST type section

(Mandvi Taluka)
(c) Hamla (Mandvi Taluka) HST type section
(d) Chiyasar (Abdasa Taluka) LST type section
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(e) Nundhatar (Abdasa Taluka) LST type section
(f) Naredi (Abdasa Taluka) LST type section
(g) Balachor (Abdasa Taluka) LST typei section
(h) Wamoti LST type section
(i) Mata-no-Madh HST type section

(Lakhpat Taluka)

Further, in order to ascertain the relative losses and gains of 
chemical constituents in the various horizons of the 10 
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 
contributing 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,

(a) the thickness of bedrock consumed in forming the soil 
profile, and

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

Aggregate bedrock 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 mass of 
index constituent in this interval is given by IDT/100 where I is 
Wt % of index constituent and D, the bulk density of the dry
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sample. Let TJ be the thickness of bedrock containing an equal 
mass of index constituent. Then, IDT/100 = I'D'T'/lOO, where I 
and D' are the Wt % index constituent and density for the 
bedrock. Thus the model bedrock thickness consumed to produce 

thickness T of the soil profile is given by,
IDT (1)

T' = 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
-3 B are in the range 3.05 - 3.50 gem. Crude measurements of dry 
bulk density Indicate a maximum porosity of about 50 %. For the 
sake of uniformity, the D values used were taken as 50 % of the 
mean particle densities, ie., D values in the range 1.52 - 1.75. 
Bedrock density measurements give 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 Wt %. Similarly, a 
thickness T' of bedrock contains,

E 'D'T'
-----  , where E' is the constituent Wt % in the bedrock.■
100

These two expressions can be used to evaluate the Wt % of the 
constituent lost during the conversion of thickness T' of bedrock 
into a thickness T of soil. The result is

(EDT)
100 1 - --------

E'D'T'
Using equation (1) to eliminate T', this reduces to



Wt % constituent lost (El')
100 1’ - ------------------ -• (2)

(E'l)

The index constituent could be a resistant mineral or a chemical 
constituent, and in the present case Cr has been taken as the 
resistant index.

XKD Analyses

Minus 230 mesh portions of the powdered bulk samples of the
samples were subjected to XRD studies. The instrument used was
Philips X-ray diffractometer with a Cu-target and CuK alpha
radiation. The study was carried out at the R & D laboratory of

o othe I.P.C.L.,- Baroda. The samples were scanned from 10 to Cr< 
at a speed rate of 2 per minute and having a chart speed of 2 cm 
per. minute, the range being 2x10 3 c/s. The 'd' spacings and 
intensities were calculated and compared with ASTM standard 
charts for different minerals.

Samples were collected from typical HST sections at Hamla and 
Mata-no-Madh and LST section at Wamoti (Fig. 59). Care was taken 
to take samples from each of the identifiable horizons.
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Table 3

Anjar laluka.

Satapar. (LST)
-------------- (in percent)

Depth 0.0-Ui l.la-Ua 1.6»-2.3i 2.3i-3.2a 3.2a-

Horizon B B B B C
ox ox ox

Kajor Oxides. Ferricrete Ferricrete Alucrete Saprolite Basalt

SiO 19.83 18.89 8.50 37.88 48.90
2

AlO 10.58 14.82 51.70 14.89 10.28
2 3

FeO 48.21 44.28 15.22 12.50 7.60
23

TiO 3.66 3.58 4.15 1.89 1.60
2

.90 .38 .01 1.42 .10f 2
CaO .02 .01 .48 1.12 .80
MgO 1.78 1.16 .15 2.19 1.70 -
10 .01 .03 .28 1.00 1.10
2

HaO .05 .03 .57 1.48 .78
2 -

PO .22 .08 .22 - .07
2 5

„C0 .68 . .25 1.03 - .49
4

HO 14.10 16.00 18.53 22.68 21.60
2

Total 100.02 99.29 100.82 99.77 95.02

Trace Elea. (inppa.)

Ba 50 50 50 50 50
Cu 150 150 150 150 140
Bb H.D. H.D. H.D. H.D. H.D.
Sr 1.0. H.D. H.D. H.D. H.D. .
Zn 50 55 60 80 60
Pb 100 120 160 200 210
Ha 80 60 65 70 70
Cr 160 120 100 100 90
Hi 160 170 140 170 -

Co 130 135 150 140 120
V 5 5 5 5 5
Zr ! T T I T
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JVARIATION OF MAJOR OXIDES IN THE LATERlTE PROFILE 
AT SATAPAR VILLAGE, ANJAR TALUKA, KUTCH DISTRICT

Percentage of Oxides
10 20 30 40 50 GO 70 80 90 100

Percentage of Oxides

4 -

FIG. 60



200

180

160

140

120

100

80

60

40

20

9

zon

\ Rl ATI ON OF TRACE ELEMEMENTS IN L ATERITE PROFILE 
T SATPAR VILLAGE, ANJAR TALUKA KUTCH DISTRICT

123

1

B ox ( Fe, Al )

T-------------------------1--------------------------1---------------------------------
2 3 4 5
Depth (in metre)
~---------------------------FIG 6I
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Table 4

ssi saiss its tossgs or hajos oners aid met imim
BASSO OB A Cr-IBTAIIBO BASS BAIAKCI BODSL,

Taisia ASJA8 Village SATPA9 LSI THE SECTION

Bad roel tbiclncee consult'd to produce preaeat thlctaeas 
of th leathered profile : 149 1.

Depth 0-1 li 1 I-.811 1 6-2 3> 2 3-3 2i

Eotixon BoxCPer! Boifferl Box(Als) s
Mp

Beurie

m
2

-77 19 '-71 02 -84 35 -30 28 lost throughout the profile Haiiiaa

■obilitj sees la the Box zone.

11 0
2 3

42 21 6 66 352 62 30.35 Overall gale with a mliui la the

Box (Alai xeae

Be 0
2 3

236 81 336.97 80.23 48 02 Overall gala with a aaxliua la the

tio top horlxoae.

no
2

28 67 87 81 133.43 6 31 Overall gala with a aaxiisa la the

Box(Ala) xoae

m
2

406 25 185 00 -91 00 1178 00 Hld-profUe xoae of depletloo la the

BoxlAlal xoae with ovrlljtng aad under
lying horizons, showing laxlisi galas

CaO -98 59 -99.06 -48.25 251 00 Bottoi horiion of gala with overling 
loses of losses

HgO 41 10 -48 82 -92.05 -15 94 Top horizon of gala with underlying 
rones of depletion

I 8 -98 48 -97 95 -7? 09 -16 16 Overall loeaas with aohllity

lacreaatag iaplles la the profile

la 0

2
-96 39 -97.11 -34 23 -70 78 Overall losses with aobllity laersaslag

directlo la the profile

P 0
2 5

76 78 -35.71 182 65- Mid-profile xoae of depletion with

under sad overflying xoaes of galae

03 - - - - -

Co 39.73 19.84 3.57 3 57 Overall galas with a aatliui la the 
top horizoa

Sh I.D. I.D. 1.0. I.D -

Sr li 9

1

1.0.

I

O.

*

ID

>

M <

/

2i -53.1? -31.25 10 00 10 00 Overall lose with increase la 
•ability higher la the profile.

Pb -73 21 -57,14 -31.42 -14 28 Overall lose iltb Increase la 
aobllity higher la the profile.

Ha 35 71 -50.00 -16 42 10 00 Top xoae of horizon with uoderflying 
zones of depletion.

Cr - - - - -

Hi - - - - -

Co 39 06 15 62 12.50 5 00 Overall gala with a laxiasi la the 
top horizon



Anjar Talula 

Satsal

Table 5
131

Depth 0-1 B la - 2b 2i - 3.2b

Horizon Box Box Box

Ferricrete Ferricrete Alncrete

SiO 18.10 20.15 7.85
2

41 0 13.82 13.92 56.87
2 3

h 0
2 3

43.89 40.19 13.02,

TiO 3.21 2.51 2.86
2

MaO .42 .59 .18
2

Cat) 1.89 1.98 .72
MgO 1.72 .96 .60
(0 1.70 1.20 .30
2

Ma 0 1.18 1.24 .39
2

P 0 .18 .19 .22
2 5

CO 1.40 1.02 1.00
2

HO 12.80 14.01 16.00
2

Total 99.89 97.96 100.01

In percent
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VARIATION OF MAJOR OXIDES IN THE LATERITE PROFILE 

AT RATNAL VILLAGE, ANJAR TALUKA, KUTCH DISTRICT

Percentage of Oxides
10 20 3 0 40 50 60 70 80 90 1 00

132

Percentage of Oxides

4 -

FIG.62



Ehuj Talnka

Sukaa

Table 6 Table 7

Lakhond

13-

Depth 9-1.2 a 1.2 a 0-1.3 a 1.3 a

Horizon Box Box Box Box /

SiO

Ferricrete Alucrete

21.88 8.50

Alucrete

18.84

Saprolite

37.88
2

A1 0 18.88 49.70 46.76 24.89
2 3

Fe 9 34.40 12.20 11.82 12.70
2 3

TiO 1,94 4.15 2.60 1.89
2

HnO 1.72 .03 .02 1.42
2

CaO 2.92 .48 .36 3.12
KgO 1.89 .15 .68 2.91
SO .98 .28 .46 1.00
2

SaO 1.24 .37 .32 1.48
2

PO T .22 .64 T
2 5

CO 1.04 1.03 1.14 1.10
2

H 0 13.29 23.03 19.31 11.58
2

Total 99.98 100.12 100.95 99.97

In percent

t



Biraj Talala 

fiaauara

Table 8 134

Depth 0-1.6 > 1.6-2 i 2.1 ■

Horizon Box Box Box

Ferricrete Slucrete Saprolite

SiO 20.11 18.84 29.50
2

41 0 12.57 48.76 12.07
2 3

Fe 0 47.22 14.82 14.00
2 3

fiO
2

2.59 2.80 .98

HnO
2

.37 .02 .33

CaO .05 .36 1.00
HgO 4.53 .68 26.13
KO .02 .46 .01

2
HaO .04 .32 .04

2
PO .12 .64 .08
2 5

CO 1.10 1.04 2.88
2

HO 10.98 17.82 13.82
2

Total 99.70 102.36 100.82

Id perceot
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VARIATION OF MAJOR OXIDES IN THE LATERITE PROFILE 
AT MAMUARA VILLAGE, BHUJ TALUKA , KUTCH DISTRICT-

Percentage of Oxides
10 20 30 40 50 60 70 80 90 100

Percentage of Oxides
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FIG. 63.



Table 9 Table 10 138
Hundra Talnka

Baraja Basania

Depth 0-1.3 ■ 1.3 - 2.4 n 0-2.1 ■

Horizon Sox Box Box

Ferricrete Ferricrete Ferricrete

SiO
2

27.11 28.89 23.83

il 0 19.57 18.68- ' 16.56
23

Fe 0 39.22 44.18 - 42.21
2 3

TiO 2.88 3.58 . 3.66
2

HqO .55 .38 .90
2

CaO .06 .02 .01
KgO 5.53 1.16 1.78
10

2
.02 .03 .01

HaO .06 .03 .05
2

P 0 .14 .06 .22
2 5

CO 1.09 .25 .78
2

K 0
2

11.00 10.10 10.00

Total 107.03 107.36 100.01

In percent



Table 11 137
bandvi Taluka
Pnnadi
Depth 0 - 2 * 2 B
Horizon Box Box

Ferricrete Ferricrete
.

S10
2

35.88 16.80
II 0 18.88 49.88

2 3
Fe 0
2 3

21.40 13.80 '
TiO 1.94 3.62

2
HnO 1.T8 .20

2
GaO 2.92 .84 1
HgO 1.89 .91
I 0 .98 .88
2
HaO

2
1.24 .42

PO f .29
2 5

CO 1.19 1.03
2

HO .12.30 11.92 - /
2
Total 100.20 100.59

In percent

f



Table 12

Mandvi Taluka

133

Hota Asaibia and Dana Asaabia:-

Depth 0-1.6 i 1.6-2.3 l 2.3 b

Horizon ' Box B C

Ferricrete Saprolite Basalt

S10 23.57 50.95 51.50
2

A10 19.73 13.57 14.93
23

Fe 0 43.26 20.03 3.41
2 3

TiO 1.90 T 1.73
2

HnO .96 1.12 .09
2

CaO 1.30 1.99 9.51-

m .36 .67 .22
(0 .32 .67 1.02
2

8a 0 .41 1.07 3.24
2

P 0 .44 .22 .22
2 5

CO 1.10 1.00 1.60
2

HO 10.79 7.89 7.80
2

Total 104.14 99.16 95.27

In percent
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VARIATION OF MAJOR OXIDES IN THE LATERITE PROFILE
AT MOTA ASA MB l A VILLAGE, MANDVI TALUKA, KUTCH ]39

DISTRICT.

Percentage of Oxides
10 20 30 40 50 60 70 80 90 100

Percentage of Oxides
0-1 0 2 0 3 0 4 0-5 0.6 0 7 08 0 9 1

FIG. 64



fable 13
140

Haadvi lalaka

Goniasar Mota and Goniasar Raoa

Depth 0-.9 ■ 00.9 - 1.4 i 1.4 - 2.3a 2.3 a

Horizon Box B B C

Ferricrete Saprolite Saprolite Basalt

SiO 35.57 50.95 40.24 51.50
2

41 0 11.73 13.57 37.26 14.93
2 3

Fe 0 35.26 20.03 8.55 3.41
2 3

TiO 1.70 f 1.89 1.73
2

HnO .96 1.12 T .09
2

CaO 1.30 1.99 2.89 9.51
MgO .36 .67 .88 3.89
10 .32 .67 2.60 1.02
2

Ha Q .41 1.07 1.65 3.24
2

PO
2 5

.44 .22 T .22

CO
2

.68 1.00 .48 .18

H 0
2

12.89 7.89 6.09 9.77

Total 101.63 99.18 102.51 99.49

In percent

r
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VARIATION OF MAJOR .OXIDES IN THE LATERITE PROFILE 
AT GONIASAR VILLAGE, MANDVI TALUKA, KUTCH DISTRfCT,

Percentage of Oxides
10 20 30 40 50 80 70 80 90 100

HI

FIG. 65T



Table 14 142

Hand?! Talska.

Goaiasar Kota and Goaiasar Sana. (LST) (is percent)

Depth 0-0.9* 0.9»-2.8* 2.8n-3.2* 3.2*-

Horizon Box Box B C

Ferricrete discrete Saprolite Basalt

Major Oxides

SiO 23.57 30.16 50.95 51.50
2

MO 16.73 44.90 13.57 14.93
23 ..

BeQ 32.58 9.00 20.03 3.41
23

TiO 1.80 2.90T 1.73
2 •

KnO .98 .02 1.12 .09
2

CaO . • 1.30 .42 1.99 9.51
4gO .38 .78 .87 4.54
to .32 .38 1.07 1.02

2
8a 0 .41 .38 1.07 3.24

2
BO .44 T .22 .20
2 5

CO .89 1.14 - T I
2

HO • 12.01 10.21 8.84 9.77
2

Total 94.15 100.43 99.13 99.94

Trace Bleaents (is pp*.)

Ba 20 20 20 20
Co 80 40 40 10
8b 20 40 40 80
Sr 43 46 53 59
2s 85 65 85 70
Bb 20 20 20 50
Ms 50 45 45 . 40
Cr 150 120 100 90
Hi 60 . 70 80 100
Co 10 10 15 15
? 150 150 150 100
Zr 50 40 40 30



VARIATION OF MAJOR OXIDES IN THE LATERfTE PROFILE 
AT GONIASAR VILLAGE, MANDVI TALUKA.KUTCH DISTRICT,

Percentage of Oxides
l'*3

10 20 30 40 50 60 70 80 90 100

FIG. 66
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GONIASAR VILLAGE, MANDVI TALUKA KUTCH D1ST.

H4

V,Cr

Cu

Zn
Ni

Zr,Mn

Sr

Pb,Ba, Rb 

Co

1

Box( Fe.AI) B

------------1-------------------------1------------------------r
2 3 4

Depth (in metre 5

C
FIG. 67



Table 15

BET GAIKS ABB LOSSES OF HAJOB CUBES ABB TBACE ELIHSNTS

EASED OH A Cr-EETAIEED HASS BAUXCS KOBEL.

Taloka: HABOFI TllUit: GOKIASAS HOT* A BABA
LSI TIPI SECIIOS

Bed reck thickness consoled to produce present thickness 
of the feathered profile : ISO a

Depth 0-0 9. 0.9-2.8f 2.8-3,2»

Horizon Boil Per) ‘ Boil Ain) B (Sap) leaarks

S10
2

-72 53 -56.07 -44 38 ' Small losses flth nobility Increasing

higher In the profile.

At 0
23

32.7S ' 125.55 -18.19 Bottoi horizon of loss flth above lying horizon

of gale in the Boi(AU) zone.

Fe 0
2 3

520 41 979.00 428.65 Chreral 1 gala «ltb a aaxiaui la th« BeifUtt)

xone.‘

no
2

34.10 25.72 “ Bottoi horizon of conplete depletion flth teo

top horizons of fains.

HuO
2

540.00 -83.33 1020.00 Eld-proflle zone of depletion flth top and

bottoi horizons of gains.

CaO -91.79 -3.31 -81.18 Overall loss flth top and bottoi horizons 
shoeing laztim nobility.

BgO -95.24 -87.44 -88.71 Overall loss flth lobiliti Increasing higher 
in the profile.

to
2

-81 It -72.05 5.58 Bottoi horizon of gain flth overljlog

depleted zones.

laO
2

-92.40 -91 20 -70 27 Overall loeeee flth lability increzelng higher

la the profile

PO
25

32 00- 1.00 Bid-profile zone of depletio flth overlying

zone of gain

Ba - - -

Co 390 00 33.33 280.00 Overall gain flth top and botton zooee 
of lazlia.

8b -80.00 -50.00 -40.00 Overall loes flth lohillty increasing higher 
in the profile.

Sr -58.27 -41.52 -19.15 Overall loss flth nobility Increasing higher 
in the prof 11a.

Zn -44.28

1

-30 35

1

-16.42

*

Overall Ions flth nobility increasing hlgbat

a

In the profile.

Ph -78.00 -70.00 -64.00 Overall loss lith nobility increasing higher
in the profile. (

Bn 25 00 15 82 1.25 . Overall gain flth a eazliun in the tnp 
-horizon.

Cr - - - -

El -84.00 -47.50 -28.00 Overall loss flth nobility increasing higher 
in the profile.

Co -60.00 -50 00 10.00 Overall loss flth lability tscresslng higher 
in the profile

» 10.00 ‘ 12 50 35.00 Overall gain flth a lazliui In the bottoi
horizon.



Handvi Taluks
Goniasar Hota and Goniasar Hana

Depth 0 -.92a 00.92-3 a 3 - 4.2 a 4.2 a
Horizon Box Box B B

Ferricrete Alucrete Saprolite
Lithoaarge

Saprolite
Bentonite

SiO 20.5? 22.16 52.95 40.24
2

&1 0 17.73 50.96 13.57 27.26
2 3

Fe 0 34.26 11.00 17.98 8.55
2 3

TiO 1.90 1.90 .89 1.89
2

M
2

•86„ .04 1.12 T

CaO 1.30 ,82 1.92 2.89
HgO .36 .66 .87 .88
10 .32 .64 .71 2.60
2

h'a 0 .41 .48 1.27 1.65
2

P 0 .44 .21 .18 T
2 5

CO .89 .98 f .20
2

HO 17.01 10.40 8.89 15.89
2

Total 96.15 100.05 100.35 102.05

In psrcent



Table 17 1 l7
Handvi laluka
Vandh:-
Depth 0 - .8 s 00.8-1.4 G 1.4 B
Horizon Box B B

Ferricrete Saprolite
LithoGarge

Saprolite
Bentonite

SiO 27.40 50.95 44.24
2

41 0 22.80 13.57 32.28
23

FeO 34.38 20.03 8.55
2 3

f 10 3.14 T 1.89
2

MaO -02 1.12 T
2

CaO .88 1.99 2.89
HgO .30 .67 .88
£0 1.48 .67 2.60
2
Ha 0 I .41 1.65

2
P 0 2.10 .44 T
25

CO
2

.89 1.02 .98
HO 12.89 7.89 10.09
2

Total 106.06 98.78 106.03
In percent



Table 18 HS
Handvi Taluka
Saadi
Depth 0 - 1 ■ In- 1.9 n 1.9 n -
Horizon Box B B

Ferricrete Saprolite Saprolite
Bentonite Bentonite

26.98 45.24 45.14
18.82 28.26 29.26
35.28 8.55 8.80
T 1.96 1.82
.02 ! .23
.88 1.92 1.62
.92 .96 .89
.40 1.52 .96

1.24 1.13 1.18
. 1.89 1.02 1.04

1.12 .99 .99
14.89 12.09 10.08

Total 102.22 103.64 101.99
In percent

f



fable 19 113 ,
Handri Talaka
Sberdi
Depth 0-0.6* 0.6 -
Horizon 8 B

Saprolite Saprolite
Bentonite Bentonite

SiO 37.88 40.88
2

A1 0 24.89 22.68
23

Pe 0 12.70 10.68
2 3no 1.39 1.72
2

HnO 1.42 1.12
2 “

CaO ' 3.12 3,64
MgO 2.91 3.68
10 1.00 1.24
2
HaO 1.48 1.64

2
PO T t *

2 5
CO 1.88 1.02

2
HO 11.08 11.08
2

Total 99.53 99.38
In percent



Table 20 150

Handri Taluka

Sberdi

Depth 0 - 0.7 e 9.7n - 1.2 *1.2 n-

Horizon Box E B

Ferricrete Saprolite
Lithonarge

Saprolite
Bentonite

SiO
2

19.25 35.25 40.25

il 0
2 3

14,92 22.66 18.23

h (9
23

40.79 15.89 9.62

TiO
2

2.15 1.98 1.72

HnQ
2

.59 .88 .69

CaO 1.98 2.74 4.90
HgO 1.98 2.48 3.80
10
2

1.29 1.38 1.60

8a 0
2

1.24 1.48 1.90

P 0
2 5

6.40 2.62 1.98

CO
2

1.28 1.10 T

H 0
2

8.98 12.08 16.06

Total 100.74 100.32 100.55

In percent



Table 21 151
Handel Talala. Hanla (HST)

Depth 0.0-U« 1.3a-2.6« 2.6i-3.2a 3.2b-4.2i 4.2a-
Horizon Box Box E B C .

Ferricrete Alucrete Saprolite Saprolite Basalt
Lithoierge Bentonite

Major Oxide
SiO 20.20 10.TO 30.24 39.00 49.10

2
A1 0 15.80 5T.10 20.94 15.20 9.002 3
Fe 0 _34.15 10.40 10.08 15.10 4.8023
TiO

2
5.81 3.T6 3.80, 3.40 1.90

ttaO .02 .09 .08 .05 .102
CaO .18 .91 1.02 .89 .80MgO^ .10 1.02 . 1.80 1.T6 1.90CO - .05 .05 . .80 .89 1.002
HaO .02 .10 I .T1 .682
PO .IT .52 T .OT .042 5
CO .48 5.26 T .65 .492
BO
2

22.90 10.42 22.58 22.25 20.80

Total 99.88 100.33 91.12 99.TT 90.41
Trace Eleunts
Ba 15 20 20

(in ppn.)
10 10Cn 40 30 30 20 20Eb 20 35 35 40 50Sr 48 50 52 55 55Zn 80 90 120 95 95Pb 10 15 15 40 45Bn 55 50 40 30 20Cr 1T0 150 130 1T0 1T0Hi 80 90 95 125Co 10 18 20 20 20P 100 100 100 100 80Zr 80 55 50 40 30



VARIATION OF MAJOR OXIDES IN THE LATERITE PROFILE 

AT HAMLA VILLAGE .MANDVl TALUKA.KUTCH DISTRICT
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Table 22
SR BUIS AM) LOSSES OF HiJOt OHMS AID IEAC! ELEMENTS
BASSO ON t Cr-tSTAIHO 8ASS BA LAIC! KOOSL.
Taluka 8AHDVI Village: HAHLA

HST TIP! SICTIOB
Bad rack tblckaeae coaauted te produce present thlclneea
af tbe •eatiered profile : 160 i.

Dept! 0-1.3* 1'3-2.8* 2.6-3.21 3 2-1 2»
Boriioa BaitFar) Box(Ala) B(Sap) BtSap) Seurka
S10

2
-58 85 -75.30 -19.18 -20 57 Overall lose «tth aaxiioi aabllltp

ia tbe Boi xone.
A1 0
23

75 55 819 03 204 25 68 88 Overall gala vltb a aaiiaua la tbe
Boi(Alu) boriioa

Fe 0
2 3

811 15 115.55 171.61 211.58 Overall gala vltb aaxlaaa la the
top aad bottoa horUona

TiO
2

195.28 121.28 161 53 78.91 Ovarall gala vltb a aaxiau la tba
top borUoa.

BaO -80.00 -2.00 -21.53 -50 00 Ovarall loas vltb aaiiaui lobllltf
ia tba tap aad bottai borizaaa.

CaO -77 50 28.91 06 73 -13 75 Old-profile gaiaa la tbe Boi(Sap) aad 
Soi(Alu) laaea vltb aadar-aad overlpiag 
laaea of deplatlaa.

BgO . -91.73 -39 15 -23.88 -7 36 Overall laeaea vltb aobllitf iacrtaaiag 
higher ia tbe profile

1 0
2

-85.00 -91 33 -21 53 -H 00 Ovarall laaaaa vltb aabllltp iocreoaiog
higher la tba profile

Da 0 
v2

-97.05 -83 33 I 1 11 Bottoa barhoa of gain vith ovorlplag
depleted xoaea.

PO
25

325.00 . 137 33 I 75 00 Overall gala vltb a aaiiaua ia tbe
top botliao.

Ba 50.00 128.68 161.53 - Overall gala vltb a aid-profile taxlaui 
ia tbe Beep looe.

Co 100.00 70.00 96.15 Oiersll gala with a aaxUai Is tba top
iQ&a

15 -60.00 -20 88 -8 16 -20.00 Overall loss vltb lacreaalal aoblUtp 
^higher la the profile

Sr -12.T2 ,

i

-3.03 '-23.63
* *

Overall loas ia tba profile

2s -13.78 -7,36 65.18 - Tvo top homoos of deplotioo vltb aa 
eaderlplag looe af gain

Pb -77.77 -62.22 -58.11 -11.11 Overall loaa vltb ao lacreaee la 
aabllltp higher lo tbe profile.

Ba 175 00 ' 183 33 161.53 50 00 Overall gala vltb laiiaua la the top 
tvo boriioas.

Cr - - - - -
11 - - - - -
Co -50,00 -2 00 -30 76 - Overall loaaes vltb aaiiaua aobUlt? 

lo the top aad bottoa borlzoae

F 25.00 11 88 63 46 25 00 Overall gala vltb a aaiiaua ia tbe 
•Id-profile regioa

* 1flft flA 107.77 117.91 33 33 Overall game vltb a amove ia tbe



Table 23
155

Hand?! Taluia X-ray data Box - Ferricrete

Hasla HST Type Section

L (a) (d) Spacing Intensity X Beaark
(fto) Observed Calculated 

Io Ic

17.90 4.9417 92.50
19.80 4.4846 31.00
20.00 4.4907 17.00
24.80 3.6193 7.00
25.80 3.4632 8.00
28.10 3.4126 1.50
26.60 3.3517 2.00
27.00 3.3114 8.00
27.10 3.2902 7.O0
27.80 3.2094 3.50
35.20 2.5443 8.50
35.30 2.5426 14.00
35.80 2.5078 5.00
38.40 2.1095 17.00
37.90 2.3779 3.00
38.70 2.3262 6.00
40.20 2.2429 8.50
42.60 2.1219 11.00
43.70 2.0712 8.00

100.00 Goethite
33.51 Xaolinite
18.38 Eaolinite
7.57 Xaolinite
6.49 Hagheaite
8.85 Hagheaite
1.58 Quarts
2.04 Quartz
7.57 Lepidocrocite
3.78 Hagheaite
9.19 Ileenite

15.14 Ilaenite
5.40 Beaatite

18.38 Lepidocrocite
3.24 Anatase
6.49 Magheaite
9.19 Xaolinite

11.89 Quartz
8.65 Ciaspore

i



Table 24 156
Kandvi TaMa X-ray data Boj; - Alucrete
flaik BSf Type Section

2 (0) (d) Spacing 
(Ao) Intensity tObserved Calculated

Io Ic
Benarl

r

18.20 4.873 88.00 100.00 Gibbsxte
20.20 4.3951 28.50 32.39 Gibbsite&.50 4.3285 14.00 15.91 Gibbsite
25.20 3.5346 4.00 4.55 Anatase
26.50 3.3634 4.00 4.55 Kao Unite
26.90 3.3143 7.00 7.96 Quartz
27.90 3.1974 5.50 6.25 Gibbsite
26.60 3.1213 2.00 2.27 Gibbsite
36.50 2.4814 10.00 11.36 Goethlte
37.00 2.4298 3.00 3.41 Goethite
37.60 2.3919 13.00 14.77 Gibbsite
39.30 2.2923 2.50 2.84 Gibbsite
40.10 2.2485 4.00 4.55 Kaoiinite
41.60 2.1709 5.00 5.68 Kaoiinite
44.10 2.0535 8.50 9.68 Gibbsite
45.40 1.9977 6.50 7.50 Gibbsite

1



Table 25
257

Handvi Talnka X-ray data 8 - Xaolinite
Haala BST Type Section

2 (0) (d) Spacing 
(to)

Intensity X
Observed Calculated

Io Ic
Eenark

19.95 4.4509 22.00 50.00 Xaolinite
20.40 4.3529 39.00 88.64 Xaolinite
21.40 4.1513 37.00 84.09 Xaolinite
23.20 3.8334 18.00 40.91 Xaolinite
23.80 3.7697 10.00 22.73 Haghenite25.00 3.5824 44.00 100.00 Haghenite25.50 3.4956 30.00 88.18 Haghenite26.50 3.3634 10.00 22.73 Haghenite28.80 3.0997 2.00 4.55 Quartz31.80 2.8135 6.00 12.63 Calcite35.10 2.556 18.00 40.91 Xaolinite35.50 2.5285 14.00 31.82 Xaolinite38.00 2.4948 20.00 45.45 Xaolinite37.90 2.3779 9.00 20.45 Xaolinite38.60 2.3354 32.00 72.72 Xaolinite39.30 2.2923 18.00 40.91 Xaolinite45.80 1.9894 9.00 20.45 Xaolinite46.90 1.9374 2.00 4.55 Xaolinite48.00 1.8955 4.00 9.09 Anatase49.50 1.8441 3.00 6.82 Haghenite51.10 1.7874 2.00 4.55 Xaolinite55.10 1.6888 13.00 28.55 Xaolinite



Table 26 158
Handvi faluka X-ray data B - Bentonite

Haila AST Type Section

2 (0) (d) Spacing 
(Ao)

Intensity i 
Observed Calculated

Io Ic

Seiark

17.50 5.0474 . 60.40 100.00 Hontnorillonite
16.80 4.7647 42.20 69.87 Quartz
19.90 4.4583 6.00 9.93 Xaoliaite
20.40 4.3482 10.00 18.58 Eaolinite
21.40 4.1472 9.00 14.90 Xaolinite
22.30 3.9907 7.00 11.59 Beidsllite
23.20 3.8294 11.00 18.21 Beidellite
28.60 3.0964 6.00 9.93 Hagheiite
29.00 3.0753 8.00 13.24 Quartz
29.60 3.0143 9.00 14.90
30.00 2.9751 11.00 18.21
31.80 2.8106 9.00 14.90 Xaolinite
32.60 2.7435 8.00 13.24 Hontronite
33.90 2.6412 6.00 9.93 Xaolinite
35.10 2.5536 8.00 13.24 Xaolinite
38.00 2.4918 7.00 11.59 Xaolinite
37.90 2.3711 8.00 8.93
38.50 2.3355 4.00 6.62
39.80 2.2624 7.00 11.59 Beidellite
40.50 2.2247 7.00 11.59 Beidellite
42.80 2.1197 7.00 11.59 Beidellite



Table 27 159
Bandvi Taluka X-ray data C - Basalt

jp Baala BET Type Section

2 (0) (d) Spacing Intensity % Eeiark
(Ao) Observed Calculated 

Io Ic

16.60 4.7647 86.00 100.00 Quartz
19.80 4.4583 43.00 48.80 Quartz
21.30 4.1685 18.00 20.90 Labaradorite
22.30 3.9907 16.00 18.60
23.80 3.7344 11.00 12.60 Ilaenite
24.10 3.8684 6.00 8.98 Augite
24.60 3.6145 8.00 9.30 Augite
27.00 3.2984 2.00 2.32 Augite
27.70 3.2186 22.00 25.00 Sphene
28.00 3.1826 6.00 .98 Bagheiite
28.80 3.0964 24.00 27.90 Labradorite
29.00 3.0753 4.00 4.65 Olivine
30.00 2.9751 7.00 8.14 Augite
31.00 2.8813 8.00 9.30 Hagheiite
32.60 2.7435 10.00 11.32 Sphene
33.90 2.8412 21.00 24.42
34.60 2.596 19.00 22.10 Entile
35.10 2.5536 12.00 13.95 Lepidocrocite
36.20 2.4785 7.00 8.10 Augite
38.10 2.5561 15.00 17.40 Entile
39.20 2.2954 14.00 16.28 Bagheiite
40.20 2.2379 14.00 16.28



X-RAY DIFFRACTION TRACES OF VARIOUS HORIZONS OP LATERITIC 
PROFILE AT HAMLA ( MANDVI TALUKA ) HST Type Section.

f

Depth in 
meter

Horizon Dom'mating
minerals

0-I.3m
Box- Maghemite
Ferrierete Lepidocrocite 

Faolinite 
Ilmenite 
Quartz 
Ooethite 
Diaspore 
Anatase

I.3-2.6m
Box-
Alucrete

Gibhsite
Kaolinite
Goethite
Quartz
Anatase

2.6-3.2m Kaolinite

Faolinite
Maghemite
Quartz
Calcite
Anatase
Maghemite

B-

Bentonite
3.2-4.2m

Beidellite
Montmorillonite
Pontronite
kaolinite
Quartz

C-Basalt 4.2- m

Labrador!te
Augite
Olivine
Quartz
Ilmenite
Rutile
Sphene
Maghemite
Lepidocrocite



fable 20 ! 61
Haadvi Talula

Haila
Depth 0 - 1.4a 1.4a-1.9 a 1.9* -

Horizon Box B B

SiO

Ferricrete

26.80

Saprolite
Lithoiarge

37.80

Saprolite
Bentonite

46.88
2

A1 0 14.60 34.60 10.68
2 3

Fe 0 35.40 5.10 9.62
2 3

no 1.48 1.28 1.42
2

foO .19 .02 .69
2

CaO 1.02 1.24 1.48
HgO .96 .19 .82
to .20 .20 1.28
2

Ha 0 .96 .80 1.48
2

P 0 .42 .16 .42
2 5

CO .66 1.00 1.20 *
2

HO 12.06 16.02 20.68
2

Total 94.95 98.41 96.45

la percent



fable 29 162
Handvi Talula

Uaila

Depth 0-0.4* 00.4b-1.3b 1.3*-2.6s 2.6*-

Horizon Box Box B , B

Ferricrete Ferricrete Saprolite
Lithoiarge

Saprolite
Bentonite

SiO
2

23.68 24.98 38.92 46.72

A1 0 12.42 12.62 32.48 10.42
2 3

ie 0
2 5

39.12 38.48 7.02 6.62

tiO 1.42 1.62 1.12 1.22
2

tfnO .04 .19 .12 .89
2

CaO .88 .98 .92 .68
HgO .98 1.04 .28 .21
10
2

1.12 .96 .92 1.06

la 0
2

1.68 1.96 .86 1.42

PO
2 5

f .62 f f

CO
2

1.12 1.12 1.00 1.42

HO
2

14.82 13.08 18.48 26.88

Total 97.87 100.10 100.10 97.34

-In percent



Table 30 1 63
Bandvi Taluka

Tiadi

Depth 0-0.3 b 0.3-1.7 n 1.7 b

Horizon Boz Box B

Ferricrete iluerete Saprolite Saprolite
Lithoiarge Bentonite

SiO 24.68 14.96 37.80 48.56
2

41 0 18.98 50.70 24.60 19.32
23

?e 0 32.98 14.98 10.10 7.74
2 3

TiO 4.96 3.15 3.48 2.86
2

HnO .10 .02 .02 .89
2

CaO 1.36 1.21 1.24 1.48
MgO .28 .22 .19 .32
I 0 .18 .24 .20 .25

2
Ha 0 .98 .80 .90

2
P 0 .48 .16 .18 .14
2 5

CO 1.86 1.76 1.00 .90
2

HO 14.98 13.20 19.06 15.80
2

Total 100.60 98.65 98.65 98.96

In percent



fable 31

Abdaaa falnka (LSI)

Sandra. (in percent)

Depth 0.0b-1.7b 1.7b-3.2b 3.2b-3.7b 3.7b

Horizon Bos Bos B C

Ferrlcrete Alocrete Saprolite Deccan Trap

S10 24.83 11.50 37.60 49.80
2

A1 0 19.56 54.80 30.80 27.80
2 3

FeO 38.21 4.22 4.10 9.80
2 3

TiO 3.66 4.15 4.80 8.60
2

HnO .80 .01 .01 T
2

CaO .01 .46 .32 1.02
HgQ 1.78 .15 .10 1.00
CO .01 .28 .08 .90
2

Ha 0 .50 .5? - .80
2

PO .22 .22 .18 .34
2 5

CO .68 .44 .46 2.00
2

H 0 10.12 23.03 21.90 3.90
2

Total 99.63 100.35 100.35 105.96

Trace devests (is ippb.)

Ba 20 20 20 20
Cu 80 60 60 60
Bb I I T T
Sr 10 20 20 30
Zs 30 40 40 60
Pb 5 5 5 5
Bo 80 70 60 40
Cr 60 50 40 40
Hi 10 20 40 60
Co 30 40 60 80
? 5 5 5 5
Zr 10 5 5 5
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table 32
|R G4I8S 4ID LOSSES OF HAJOB OXIDES AID TBACS ELEHEHTS
BASSO OH * Cr-ISTillEB HISS BiUlCE KOOK
Taluka. IBOSSA Village: IAEDU

ist ttw sicnosBed rock tblckeeae consueed to produce preaeot
tbickaeaa of the leathered profile ' 180 ■

Depth 0-1 7a 1.7-3.2a 3 2-3.71

Boriznn Boi(Fer) Boz(ilu) 8(Sap) ieiarks

SIO -68 78 -81 52 -24 49 Overall loaa eith Increasing eobilitp
2

higher in the profile.

410
23

-53 09 57.12 10.79 ‘ Top depleted tone ilth underlying toaee
Of gala

FeO
23

150 93 -85.55 -58.16 top borhon of gala elth uadtrlping
depleted tones.

no -71 82 -61.39 -44 18 Uni throughout the profile eith aobllitp
increasing higher la the profile

HnO
2 ' - - - -

CaO -99 34 -63 92 -88 82 lost throughout the profile eith aobllitp 
increasing higher in the profile

HgO 19 88 -88 00 -90.00 top horizon of gals eith uaderlpiog zones 
of depletion.

10
2

-99 25 -75.11 -91.11 Overall loan throughout the profile

la 0
2

-58.33 -43 00 Overall lots throughout tha profile

} 0
2 5

-56 66 -48 23 47.05 Overall loss eith eobilitp Increasing
higher in the profile

Ba - - - -
Cu 11.11 - - top borhoo of gain eith loeer horizons 

shoeing losses
Bb - - - -
Sr -77 77 -46.88 -33.33 Oversll loss eith eobilitp increasing 

higher is tha profile
2a -66.68 -5.33 -33.33 Overall lose eith naiiioe lobilitp in the 

top sad hottoa horizons.
Pb - - - /

>

Jl

Ha 33.331 40.00 50.00 Overall gain eith a lazlisi in tbs botton horizon 
eobilitp increasing higher In the profila.

Or - - - -
11 -88 88 -73 33 -33 33 Overall lost eith eobilitp increasing 

higher in the profile
Co -75 00 -60 00 -25.00 Overall loss eith eobilitp Increasing 

higher is the profile
V - - -
,2r 33 33 - Top horizon of gain eith underlying zones 

shoeing lnsssn



Table 33 168
Ibdasa Taloka. (LSI)
Haredi. (is percent)
Depth 01-0.31 0.3i-0.9i 0Ji-2.li 2.1i-3.6i 3.6i-4i 4i
Horizon 4 Sox Box Box B C

Soil Ferricrete Mncrete Mncrete Saprolite Basalt
SiO

2
14.80 14.83 4.40 5.50 37.60 49.80

MO 19.20 19.56 68.60 56.70 30.80 27.80
23

FeO
23

48.21 48.21 2.38 2.22 4.10 9.80

no2 3.66 3.68 3.13 4.15 4.80 3.60
MnO

2
CaO

.98 .90 .02 .01 .01 T

.01 .01 .86 .48 .32 1.02
MgO 1.79 1.78 .20 .15 .10 1.00
10
2
MaO

2
PO

.40 .01 .30 .28 .08 .90

.10 .05 .48 .57 T .80

.20 .22 T .22 .18 .2425
CO
2

HO
2

1.00 .78 .84 1.03 .44 2.00
9.98 10.06 22.89 23.03 21.90 3.80

Total 100.07 104.11 104.11 94.32 100.33 100.78
Trace Eleieate (in pp®.)
Ba
Co
lb
Sr
Zb
Pb
Bn
Cr
Hi
Co
?
Zr

I
99
5

20
10
ID.
60
90
40
20
20
20

-!
70
S

30
20
MO.

50
80
60
20
5

10

I I !70 70 80
5 5 8

30 40 50
20 20 20
IS. MO. MO. 
45 45 20
80 80 80
60 80 90
30 60 70
T T f
5 5 5
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Table 34

itt GAIBS 480 LOSSES Of KiJOi 011585 415 TRACK ELKHKSTS
BASSO Oil i Cr-I8IU0ID HASS EALfiSCE HO08L

Taluka. 4BDAS4 ' Village: 1148101
ISt TIPS SSCT108

Bed rock tbiclneea ccnauaed to produce present thickness of 
weathered profile 199 i.

Depth 0-0 Si 0.3-0 9i 0.9-2.U 2 l-3.6i 3.8-4»

Horizon AlSoill Boil for) Boz(41n) Boz(lln) B(Sep) Eeurke

SiO - -73.52 -91 18 -88 95 -24.49 Overall lessee with uiliui
2 lobilitp in the Boi horizon.

41 0 - -3? 45 1(6 76 103.95 10.79 Top horizon of leee with ao
2 3 imderljing zone of fain laxiu.

Fe 0 . 337.27 -75.71 -77 34 -58.18 Top horizon of gain with
2 3 - nnderlplng zones of depletion.

no - 9.62 13 05 15 22 33.33 Overall galna with • laiiiue in
2

the botton horizon.

HoO
2 * - - - “ *

CaO * -99 12 -15 68 -54 90 -88 62 ■> Overall losses with laiiiei 
mobility in top and botton 
horizons.

BgO - 58 22 -80 00 -85 00 -90.00 Top horizon of gain with underlying 
zonss of depletion

I 0 - -99 01 -66.66 -68 66 -91.11 Overall losses with top and hottoa
2

zones showing •axlins lobllltp.

la 0
2

-94 44 -40 00 -28 75 - Overall lose with an increase lo the

mbilltj higher in the profile.

P 0 - . * -8 33 -25 00 Overail loss with saiisui nobility in
2 5

the upper horizons there it la loet

fc - - - - - -
Co - 50 00 16.66 16.66 16.66 Overall gains with a uzliai in the 

top horizon.

!b - C- C C C -
Sr - -64.44 •40.00 -40 00 -20 00

!

Overall lose eitb an increase in the 
sobllitp higher io the profile

to - ' -50.00 C 0 ' c Overall lose elth eailaui uhilitp

w
41

in loser horizons.

Pb - 1.0. 8.0. 8.0. 8.0 -
Ho - 200.00 150.00 125 00 125 00 Overall galo with a aaiiiui in the 

top mat horizon.
Or - - C C C -
11 - . -55.55 -33.33 -33.33 -11.11 Overall lose sith an increase in ths 

aobility higher in the profile

,5° - -74.60 -71 42 -57 14 -14.28 Overall loss sith an Increase in 
sobilitp higher In the profile

V - - - e t T I -
Zr - 400 00 100 00 C C Increase higher in the profile

[71



Table 35
■- 172

Abdaea Taluia
Raydbanpur
Depth 0-0.4 i 0.4-1.2 b 1.2 B
Horizon Box Box Box

Ferricrete Ferricrete Akcrete
SiO 22.14 28.96 20.42

2
Ai 0

2 3
18.18 19.40 40.60

FeO 25.88 24.86 3.86
23

TiO 2.89 3.89 3.89
2

SnO .42 .24 .04
2

CaO .88 .96 .82
8g0 1.68 1.96 1.80
CO .98 .TO .702
Ha 0 .02 T T2
PO
25

1.02 .96 .84
CO 1.14 .68 .892
H 0 12.62 16.80 16.802
Total 99.21 90.66 90.66

la percent



Table 36
173

Abdasa Taluka

* Miyani :-

Depth O-i.2b 1.2-2.4 b

Horizon Bos Bos

Alncrete ihcrete

SiO 8.08 12.70
2

41 0 63.84 61.80
2 3

h 0 3.04 3.00
2 3

TiO 4.12 3.89
2

KnO T .01
2

CaO .90 .96
HgO 1.00 .84
CO .40 .50
2
HaO T .47
2 *

PO .42 .36
2 5
CO .62 1.02

2
HO 19.80 14.65
2

Total 100.20 100.20

In percent



fable 37

174

Abdasa faloka (8ST)
Chiyaaar (In percent)

Depth 0>'0.4i 0.4*-0.7a 0.7b-1.8» 1.6b-1.9i 1.9b-

Horizon Box Boa Boa . B C

Ferricrete Ferricrete Alncrete Saprolite Basalt

SiO 28.11 28.89 21.50 37.80 47.29
2

il 0 12.57 10.68 46.70 30.80 11.12
23

Fe 0 39.22 42.28 2.22 4.10 17.28
2 3

TiO .68 3.58 4.15 4.80 .29
2

HnO .55 .38 .01 .01 .13
2

CaO .08 .02 .48 .32 .53
mo 5.53 1.16 .15 . .10 4.77
10 .02 .03 .28 .08 .01
2

HaO .08 .03 .57 T .12
2

?0 .14 .06 .22 .18 .02
2 5

CO 1.09 .25 1.03 .44 ,41
2

HO 10.04 16.96 23.03 21.90 T
2

Total 104.32 100.32 100.32 100.33 81.97

Trace Bleieats (la PP«.)

Ba 30 30 40 60 80
Cd 60 60 80 60 80
Bb HD. HD. HD. HD. I
Sr 5 10 10 10 20
Zn 60 65 70 70 80
Pb 20 20 30 40 50
Hn 40 30 25 25 25
Cr 30 20. 20 20 10
Hi SO 50 80 80 100
Co 40 50 60 70 80
? 10 10 10 5 I
Zr 30 20 20 20 10



D
ep

th
 in 

m
et

re
 

D
ep

th
 in 

m
et

re

i 75

VARIATION OF MAJOR OXIDES 1NnTHE LATERITE PROFILE 

AT CHIYASAR VILLAGE, ABDASA TALUK A , KUTCH DISTRICT

Percentage of Oxides

Percentage of Oxides
0-1 02 03 0 4 05 05 07 0-5 0-9 1 2 3 4 5

FIG. 75
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Table 38

IK GUIS ISO LOSSES Of KAJ08 OXIDES MO TUC1 U.UUIHS

BASIS OS i Cr-imiKO HASS BAUICI 800IL

Talala ABDASA Village. CBIIASAE
LSI ntl SSCTIOKBed rocl thickness consused to produco present thickness of

weathered profile . 175 a.
Depth 0-0.4» 0 4-0.7» 0 T-l 6. 1 6-l.Si

Horizon Bot(fsr) Boi(fer) Sci(Aiu) SISapI Seiarke

SIO -60 31 -69 45 -77 26 -60 24 lost throughout the pro[lie with a
2

miaaa scbilitj In the box zone.

a: o 24,64 161J7 109.90 38,48 Kid-profile laid In tb« boa(Alo) zone
2 3

»ltb ao overlying depleted zone but 
with ao underlying and topeoat zone 
of tala

Fe 0
2 3

SI 31 22.33 -93 57 -88 13 Gatoa in tba Baifferj horizon with

underlying zone: oi depletion

no 516 09 517 24 815 51 727 58 Gains throughout the prifiie with a
2

■ailiui In tba bottoe zone.

HnO
2

182 65 46 15 -96 15 -96.15 Gains In tbe Boz(Per) zone with under-

ljlng borlzona showing depletion.

CaO -92 45 -38 11 -56 60 -69 81 Losses throughout with naxinnw lability
In tbe Boz(Per) horizon

HgO 22 71 -87 60 -98 42 -98 95 Top horizon of gain with underlying 
borlzona of depletion

1 0
2

33 33 50 00 1300 00 300 00 Overall galna with a eaiiioi in the

Boi(Ain) and heap horizons

la 0
2

-66 66 -87.50 137 59 Kid-profile zone of gain in the Boz

(Aln)with overlying zones of depletion.

P 0
2 5

366.66 50.00 450.00 350 00 Ovorail gains throughout the profile

Ba -87 50 -81.25 -75 00 -82 50 Overall loaeea with lability 
increaeing higher in the profile.

Co C C C C -

Bb - - - - -

Sr -91 66 -75 00 -75 00 -75 00 Sverell loaaes with lobllity 
iocreaaieg higher in the profile.

Zn -75.00 -59 37 -58 25 -56 25 Overall loaeea with nobility

1

/
'increasing higher is the profile.

Pb -86 66 -80 00 -70.00 •SO 00 Overall leasee with eoiility 
increasing higher in the profile

Ho 46.66 40 00 50.00 50.00 increase higher in the profile.

Or - - - - -

11 -83 33 -75.00 -98.00 -96 00 Overali leasee with wailiw lobllity 
is the two bottoa honzone

Co -83.33 -68.75 -62 50 -- C r, 11 losses with lobllity increa
sing higher is tbe profile.

F , - - - - -
It - - - -



Table 39 178
Abdaaa Talaka

Ibama :

1 e.fi - 1.3 a

Horizon Box Box

Ferricrete terete

SiO
2

24.83 28.89

il 0
23

19.56 22.68

Fe 0
2 3

38.21 40.28

TiO
2

3.42 3.58

HnO
2

.90 .38

CaO .01 .02
HgO 1.78 .98
E 0
2

.01 .03

Ha 0
2

.05 .03

P 0
2 5

.22 .06

CO
2

.78 .25

HO
2

11.89 11.85

Total 108.83 108.83

In percent

f



Table 40
173

Abdaaa Taluka.
Rundatar (LST)

Depth 0»-0.8b 0.8b-1.8« 1.8k-2.1s 2.1b-2.8b 2.6«-3.2* 3.2b-

Horizon Box Box Box B B C

Perricrete Ferricrete Alucrete Saprolite Saprolite Basalt

SiO
9

20.20 19.96 12.72 30.70 39.00 42.30

41 0 15.80 15.46 49,92 27.10 25.20 19.80
2 3

Fe 0 34.15 36.15 11.28 20.40 17.10 17.00
2 3

TiO
2

toO
9

5.81 4.80 2.80 3.76 3.40 2.81

.02 .02 .08 .09 .05 .05

CaO .18 .90 1.00 .91 .69 1.87
HgO .10 .47 1.27 1.02 1.76 2.68
10

2
KaO

2
P 0

.05 .07 T .05 .89 1.93

.02 .10 T .10 .71 1.00

.17 .20 I .52 .07 .57
2 5

CO
2

HO
2

.48 .26 T 5.26 .65 2.00

22.90 20.90 20.26 ,10.46 10.25 8.06

Total 99.29 99.33 99.33 100.37 99.77 99.67

Trace Eleients

Ba
Cu
fib
Sr
Zb
Pb
to
Cr
Hi
Co
9
Zr

40
70
10
60
50
T
60
60
40
20
30
40

40
70
10
70
45
T
70
70
60
30
10
30

60
70
10
90
45

5
55
70
70
30
10
30

80
60
30
90
40

5
55
70
70
30
10
30

80 90
60 50
30 40
90 100
40 30
5 5

55 35
70 70
70 90
30 40
10 10
30

(la PP«.)
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VARIATION OF MAJOR OXIDES IN THE LATE RITE PROFILE
at nundhatan village, abdasa taluka.kutch district

Percentage of Oxides
10 20 30 40 50 60 70 80 90 100

FIG. 77
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Table 41 182
SET GAINS AND LOSSES OF NAJOB 01ICES AND IBACE KLEHENIS
BASED ON A Cr-EBIAIIED NASS BALANCE HODEL
Ialuka ABDASA Village- NUNDAtAE

LSI TYPE SECTION
Bed rock thickness consused to produce present thickness of 
eeathsred profile . 130 I

Depti 0-0 S> 0 6-1.Sk 1 8-2 In 2 1-2 Si 2 8-3.2.
Barilos BoifFsr) Boi(Fer) Boil Ah) B(Sap) B!Sap) SeiarkB
SiO

2
-58 21 •52.81 -69.92 -27.42 -7.80 Lost throuhout the profile iltb lazlnui

nobility in the Sot horizon t

A1 0
2 3

-29 46 -21 12 154 69 38 26 28 00 I»o top horizons ot depletion slth as
underlying BoxlAln) tone of gain itxina 
followed bp other zones of ilnor gains

Fe 0
2 3

75 77 112 64 -33 64 20 00 Bid-profile Box(Alu) zone of loss with
an orerlping zone of gain naiiiut and 
nth an underlying tlnor zoos of gain

IiO
2

74 58 70.81- 33 80 20 94 Overall gain nth tvs top horizons
showing gain tailiim

NnO
2

-35 00 -60 DO 60 00 80 00 Two top horizons shot losses,followed by
two zones of gain with the bottoi one 
showing a caziiua.

CaO -90 56 -46 10 -40 11 -45 50 -58 89 lost throughout the profile with the top 
and button honzooe shoeing tazliui nobility

NgO -98 73 -82 46 -52 45 -61 94 -34 33 Lost throughout tbs profile with nobility 
Increasing higher Is tbe profile

I 0
2

-97 73 -96 3? ! -97 40 -53 89 Lost throughout the profile with nobility
increasing higher in the profile

da 9
2

-38 25 -90 00 ! -90 00 -29 00 Shows sane nobility as I 0
2

PO
2 3

-73 90 -64 91 T -8 77 -87 71 lost throughout the profile with uziiui
■ability shown by the top and bottoi zones

Ba -61 11 -55.55 -33 33 -11 11 -11 11 lost throughout with incrsasing nobility 
higher in the profile

Cu 22 50 40 00 40 00 20 00 20 00 Gains throughout with a aailwun in the 
■id-profile

8b -78.12 -75 00 -75.00 -25 00 -25 00 Lost steadily upwards, with laiiion 
nobility is tbe upper zones.

Sr -47 50 -30 00 -10 00 -10 00 - -10 00 Steady loss with lazinun nobility

• , In tbe upper horizons.

Zs 45 83' 50 00 ( 50 00 33 33 ' 33 33 Steady gals higher is the profile

Fb T I I , k . - -
Hs 100 00 100 00 30 50 30 50 30 50 Steady gam upwards with a nailsui 

in the top horizons

Cr - - - - -
11 -61 11 -14 28 -22.22 -22 22 -22 22 Steady loss opsardB with a sazlnun 

sobility in the top horizon.

Co -50 00 -25 00 -25 00 -25 00 -25 00 Shows sane nobility as Ni

V 162 50 - - - -
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Table 42

Abdasa Talola. (LSI)

Baiachor (in percent)

Depth 0i-0.9b Q.S»-1.6» 1.6i-2.9b 2.8i-3.2i 3.2i-

Horixon Box Box Box C C

Ferricrete Ferricrete Alucrete Basalt Basalt

S10 31.70 25.30 31.50 40.30 47.28
2

A10 18.70 22.00 58.70 22.50 21.12
23

FeO 32.37 27.60 2.22 17.30 17.58
2 3

no 4.10 3.56 4.15 3.03 .29
2

MnO .01 .15 .01 .05 .13
2

CaO .15 .36 .46 1.13 .53
KgO .21 .40 .15 2.28 .77
(0 .02 .03 .28 .76 .01
2 *

laO .01 .03 .57 .38 .12
2

PO .12 .13 .22 .22 .02
25

CO .28 13.10 1.02 1.15 .41
2

HO 23.23 8.16 13.03 10.70 12.08
2

Total 110.90 100.82 120.31 99.78 100.35

Trace Kleienta (in ppn.)

Ba 20 20 30 30 50
Ca 80 80 60 60 40
Bb 10 10 20 30 50
Sr ID. ID. ID. ID. ID.
Zn 40 50 55 60 70
Pb T T 40 40 40
to 80 70 60 60 50
Cr 60 60 60 60 60
Hi 40 60 80 60 90
Co 100 120 120 120 130
F 5 5 5 5 5
Zt 30 30 20 10 I



D
ep

th
 in 

m
et

re
 

P
ep

th
 in 

m
et

re

184

VARIATION OF MAJOR OXIDES IN THE LATERITE PROFILE 

AT BAIACHOR . VILLAGE , ABDASA TALUKA, KUTCH DISTRICT

Percentage of Oxides
10 20 30 40 50 60 70 80 90 100

FIG, 79



Q
ua

nt
ity

 of 
el

em
en

ts
 ( in

 pp
m

)

185
VARIATION OF TRACE ELEMENTS IN LATE RITE PROFILE.
AT BALACHOR VILLAGE, ABDASA TALUKA KUTCH Di ST,

Horizon Box ( Fe , AI ) C

FIG 80



Table d 1SS
m GAIHS ADD LOSSES 0? fSAJOE Oil OSS UD TBiCS SUKHIS
BASSO OK k Cr-BgTAiBID «A$S BlLiSCI EODft,
Taiuka AEDASA VUUga BALAC80S

1ST TIPS SECTION
Bed rock thickness conaraed to produce present thickness of 
the leathered profile ISO «

Depth 0-0 3. 0 9-1 6* 1 6-2 9i 2 9-3 2*
Horizon BoxlFer) Box(Fer) Box(Ah) C(Bae} ietarks
StO

a
-32.38 -48 50 -33 38 -14 78 boat throughout the prefile nth a

top bar lieu lobilit; laiiiui
A1 0 -11 45 4 16 168.46 6 53 lop horizon of leasee with i lid-profile
2 3

gala lailmi Is the Box(Aiu) horizon
h 0 84 12 57 11 -67 37 1 59 Bottos horizons of losses with overljing
2 3

zones of gsins
TIO

2
1313 79 1127 58 1331.03 944 82 Snorions gains throughout the profile.

HsO
2

-32 30 15 38 ‘ -92 30 -81 53 Top and botto* horizons of losses with
a ltd-profile Boi(fer) zone of gate

CaO -71 60 32 07 -13 20 113 20 Top and mid-profile zones of losses with a 
bottoi horizon of gain Haxtiui nobilitp 
la the top horizon

HgO -72 72 -48.05 -80 61 198 10 Top and mid-prof tie zones of losses nth 
a botto* horizon of gain

10 100 00 200 00 2700 00 7500 00 All round gains with uziia in the
Box(ilu) and C horizons

8e 0 -91 60 -75 00 37 5 00 200 00 Top horizons shot losses ilth gains la
the tic bottos horizoas

f 0 500 00 550 00 1000 00 1000 00 Overall gains in the profile nth saiiu
2 5

in the tie bottoi horizons
Be -80 00 -80 00 -40 00 -40 00 Lost throughout the profile with Increasing 

■shtllt; In the t*o top horizons
Ci 100 00 100 00 50 00 50 00 Overall gain with laxiia in the tis 

top horizons
Bb -80 00 -80.00 -60 00 -40 00 Overall losses throughout the profile

Increasing higher In the profile

St “ ’ *
Zn -42 85 -28.57 -21 42 -14.28 Overall Iqbb with Increasing inbilltp 

higher In the profile
fb - - - -
Kn 60 00 40 00 20 00 20 00 Overall gain which laersasss higher 

in the profile'
Cr - *

»i -81 90 -42.85 -23 80 -23 sa £Overall lessee with lacreaelag mobility 
higher in the profile

Co -23 07 -7 89 -7 63 -7 69 Mobility ease as Cn
» - - - - -
Zr 1800 00 1800 00 1200 00 600.00 Overall galas finch increase higher

Is the profile.
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Table 44
Abdasa Taluka (LST)
Vaioti
Depth Q.Ob-Ub 1.28-3.1* 3.1b-3.7b 3.7b-4b 4b-
Horizon Sox Box Box B C

- Ferricrete Alacrete Alucrete Saprolite Basalt
Hajor Oxides
SiO 28.89 10.89 11.80 37.60 49.80

2
A10 22.68 54.40 53.90 30.80 27.80
2 3

Fe 0 40.08 6.00 8.00 4.10 9.80
2 3

TiO 3.58 3.42 2.90 4.80 3.60
2

HnQ .38 .03 .02 .01 T
2

CaO .02 .60 .42 .32 1.02
HgO 1.16 .92 .76 .10 1.00
CO .03 .64 .54 .08 .90
2 'HaO .05 .41 .38 T .80
2

P 0 .08 .72 T .18 .34
2 5

CO .18 1.00 1.14 .44 1.96
2

HO
2

10.18 20.08 20.21 21.90 4.98

Total 107.31 99.11 89.87 100.33 102.00
Trace Eleients (in PI®-)
Ba 30 40 45 45 80
Cu 70 60 50 50 40
Bb 15 15 15 20 35
Sr 20 125 150 180 130
Zn T T T T T
Pb 45 35 30 30 20Ha 80 70 50 40 30Cr 95 70 70 35 20Hi 100 120 120 130 120Co T I T T r
V 20 10 5 5 5
Zr 20 20 10 5 5
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VARIATION OF MAJOR OXIDES IN THE LATERITE PROFILE
AT WAMOTI ( MOT!) VI LLAGE , A B DASA TA LU KA , K UT C H

DISTRICT

Percentage of Oxide*
to 20 30 40 50 60 70 80 90 100

Percentage of Oxides
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Ttbla 4b

K£T GilSS ASB LOSSES Of KUOS OXIDES AID TRACE ELEBEilS

RASED Oil A Cr-ISTAIEEO HASS BALAICS BODEL

Talnka ABDASA Pillage. tltHOTI
LSI ITPE SSCTIOK

Bad rock thickness consoled to produce present thickness of 
tba leathered profile . 180 ■

Depth 0-1 2» 1.2-3.1« 3 1-3.7* 3 7-4*

Horizon Boil Per) Bot(Fcr) Boi(Alu) B(Sep) Beiarle

$10
2

-87 78 1 -93 75 -93.34 -56.85 Overall Iona throughout the profile.

A10
23

-82 82 44.09 44 60 36 69 Top horisoQ of loos with three bottoi

horizons of gates

?e 0
23

13 89 -82.50 -76.67 -76 09 top horizon of gain with bottoi depleted

zones

no
2

-79 00 -83 19 -68 23 -82 07 Overall loss throughout the profile.

HnO
2

- - - - -

CaO -99 58 -83 19 -86.23 -82 07 Overall loee throughout the profile.

BgO 75.57 -73 71 -78.28 -94 28 Top horizon of gale with botto* 
depleted sooee.

1 0
2

-99 29 -79 88 -82.65 -94 92 Overall loos throughout the profile.

III 0
2

-98 88 -83 35 -86 84 - Diopleje aaee eobillty aa I 0.
2

t 0
2 8

-95.04 39 49 -69 74 Top and botto* horizons of depletion

with dd-profile gala

Be -92 10 -85.71 -83.92 -98 70 Overall loss throughout the profile.

Co 83 15 57 14 64.28 28.57 Overall gels with a laiieni Is the lot.

lb -90.97 -67.75 -87.75 -67.34 Overall lose with lability Increasing 
higher is the profile.

Sr -96.76 -72.52 67.03 20 67 Top Horliona of depletion with onder- 
Iptng zones of gain.

Zn - - - - -

tb 52.83 50.00 57.14 14.28 Overall Increase with a eailiu* In 
the Box zone.

i

i >

Bn 43 85 33 33

BP

52 38

k

23 80 Overall gain with a tld-proflie suits*.

Cr - - - -

81 -82.45 71.42 71.42 38.09 In fixed patten observed.

Co - - - - -

f 15.78 42 85 28.57 42.85 Increase higher Is the profile.

Zr 15.78 186.71 42 85 42.85 Iscrease higher la the profile,vlth
a tld-proflie tazlea
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-Table <6

4'odasa Taluka l•ray data Box - Ferricrete
Maaoti LST Type Section

2(0] (d) Spacing 
(4o)

Intensity X
Observed Calculated

Io Ic
Remark

25.10 3.5493 7.00 31.82 [aolinite -
28.40 3.3752 7.00 31.82 laolinite
26.80 3.3272 12.50 56.82 Quartz
27.90 3.1974 10.50 47.73 Magheaite
28.80 3.1211 4.00 18.18 Gifabsite
36.40 2.4695 15.50 70.46 Lepidocrocite
38.70 2.4296 11.00 50.00 Diaspore
37.50 2.3978 22.00 100.00 Gibbsite
39.20 2.2978 4.00 18.18 Kaolinite
40.00 2.2541 9.00 40.91 laolinite
41.60 2.1709 8.00 36.36 Gibbsite
44.00 2.0579 14.50 65.91 Sphene
45.30 2.0018 13.00 59.09 Geotbite

f



Table 4?

1
■->

iW

Abdasa falaka X-ray data Box - Alacrete

1

i LSI Type Section
2(0) (d) Spacing 

(Id)
Intensity X 

Observed Calculated 
lo Ic

Besark

12.40 7.138 4.00 4.08 Kao Unite
14.50 6.0605 10.00 10.20 Boehiite
10.30 4.8484 98.00 100.00 Gibbsite20.30 4.3677 11.00 11.22 Gibbsite20.60 4.3115 5.00 5.10 Gibbsite
24.90 3.5773 3.50 3.57 Kaoliaite
25.40 3.5073 7.00 7.14 Anatase
26.80 3.3517 1.50 1.53 Quartz26.90 3.3114 2.00 2.04 Quartz
28.20 3.1648 6.00 6.12 Boehiite
29.50 3.0279 1.50 1.53 Calcite
36.70 2.4489 4.00 4.08 Geothite
37.20 2.4168 6.00 6.12 Gibbsite
37.80 2.3845 5.50 5.61 Anatase38.40 2.3439 5.00 5.10 Boehiite
44.20 2.0492 3.00 3.00 Gibbsite
45.50 1.9935 3.00 3.06 Gibbsite50.80 1.8037 3.00 3.00 Quartz
52.30 1.7493 3.50 3.57 Kaghenetic



193

Table 48
Abdaaa Taluia X-ray data Box - Alucrete
Waioti LST Type Section

2(0) (d) Spacing 
CAo)

Intensity 1! 
Observed Calculated

Io Ic
Senark

20.40 4.3529 64.00 100.00 Kao Unite
25.40 3.5073 11.00 17.18 ftnatase26.70 3.3387 10.00 15.63 Gibbsite
27.00 3.3029 21.00 32.81 Gibbsite
28.10 3.1724 13.00 20.31 Boheeite28.80 3.997 5.00 7.81 Kaolinite29.80 3.0184 3.00 4.39 Caicite31.80 2.8135 3.00 4.39 Calcite36.70 2.4489 30.00 48.88 Gibbsite37.20 2.4166 12.00 18.75 Gibbsite37.80 2.3801 33.00 51.56 Gibbsite39.50 2.2814 6.00 9.38 Heaatite40.30 2.2377 11.00 17.19 Hagheaite41.80 2.1612 15.00 23.49 Gibbsite44.30 2.0448 23.00 35.94 Gibbsite45.60 1.9894 20.00 31.25 Kao Unite47.50 1.9143 13.00 20.31 laoiinite48.00 1.8955 3.00 4.69 £ao Unite50.70 1.8008 19.00 29.69 Quartz52.30 1.7493 19.00 29.69 Gibbsite

r
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Tabie 49

Abdasa Taluka X-ray data B-Kaoiinite

ffasoti LST Type Section

2(0) (d) Spacing 
(Ao)

Intensity X
Observed Calculated

Io Ic

Beiark

18.95 4.4509 28.00 100.00 Xaolinite
24.20 3.8733 16.00 64.28 Xaolinite
24.40 3.6437 26.00 92.85 Goethite
24.60 3.814 20.00 71.42 Xaolinite
25.50 3.4958 3.00 10.71 Magheiite
25.80 3.449 4.00 14.28 Hontronite
26.50 3.3834 24.00 85.71 Hagbeiite
27.40 3.2512 28.00 92.85 Hontronite
31.80 2.8135 3.00 10.71 Calcite
32.60 2.7435 10.00 35.71 Maghenite
33.90 2.6412 11.00 39.26 Hontronite
34.10 2.8261 9.00 32.14 Xaolinite
34.50 2.5986 10.00 35.71
35.50 2.5284 11.00 39.28 Xaolinite
39.40 2.2842 8.00 28.57 Anatase
39.80 2.2622 4.00 14.28 Goethite
40.50 2.2247 6.00 21.42 Beidellite
40.70 2.2142 6.00 21.42 Xaolinite
45.60 1.9894 5.00 17.85 Xaolinite
48.90 1.9374 10.00 35.71 Xaolinite
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Table 50
ibdasa Taluka X-ray data C - Basalt
Haioti tS! Type Section

2(0)
f

(d) Spacing Intensity X
(4o) Observed Calculated

Io Ic
Besark

16.80 4.7847 84.00 100.00 Quartz
19.90 4.4563 42.00 50.00 Quartz
21.30 4.1865 10.00 11.90 Hontronite
22.20 3.9907 9.00 10.70 Diaspore
23.80 3.7344 8.00 9.50 Ilnenite
26.80 3.3409 8.00 7.10 Quartz
27.50 3.2396 4.00 4.76 Sphene
28.00 3.1826 ' 23.00 24.38 Hagheiite
28.60 - 3.1174 6.00 7.14 Haghenite
29.00 3.0753 25.00 29.78 Hontronite
31.00 2.8813 8.00 9.52 Ilsenite
32.60 2.7435 9.00 10.70 Hagheiite
33.40 2.6798 15.00 17.85 Sphene
34.50 2.596 10.00 11.90
35.10 2.5536 8.00 9.50 Battle
38.10 2.4851 6.00 7.10 Lepidocrocite
38.10 2.3021 18.00 21.40 Augite
39.20 2.2954 16.00 19.05 Rutile
40.20 2.2379 18.00 19.05 Hagheiite



X-RAY DIFFRACTION TRACES OF VARIOUS HORIZONS OF LATERITIC 
PROFILE AT WAMOTI ( ABDASA TALUKA ) LST Type Section.
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Depth in 
meter

Horizon Dominating
minerals

0-1•2m Box - 
Ferriorete

Faolinite
Maghemite
Lepidocrocite
Ooethite
Gibbsite
Quartz
Sphene

I.2~3.Tm

j•1-3•?fli

3.7~4m

Box-
Alucrete

Box-
Aluorete

3-Faolinite

Gibbsite
Bohemite
Faolinite
Quartz
Goethite
Maghemite
Anatase
Qalcite_
Gibbsite
Faolinite
Bohemite
Calcite
Anatase
Vaghemite
Hematite

Faolinite
Fontronite
Beidellite
Maghemite
Ooethite
Anatase
Calcite

4- m C-Basal#

Maghemite
Fontronite
Lepidocrocite
Quartz
Sphene
■Rutile
Ilmenite

F Kxe's
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Table 51

Abdaaa Talnka

Saaoti (Ban!)

Depth O-l.Si 1.8b-

Horizon Box Box

Ferricrete Alucrete

SiO 24.83 19.40
2

&l 0 19.56 48.60
2 3

Fe 0 38.20 2.38
2 3

TiO 3.66 3.14
2

HnO .90 .02
2

CaO .01 .86
MgO 1.78 .20
I 0 .01 .30

2
Ha 0 .05 .48

2
P 0 .22 T
2 5

CO .76 .69
2

H 0 12.03 32.89
2

Total 100.01 109.16

In percent
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Table 52

Adbaaa Taluka

Ihappar

Depth 0-0.9e . 0-9-1.6b 1.6b-2.2b 2.2b-

horizon Box Box Box Box

Ferricrete Ferricrete Aiucrete Aiucrete

SiO 16.63 15.83 20.16 26.84
2

A1 0
2 3

21.33 18.56 44.90 36.76

Pe 0 36.29 39.21 9.00 19.82
2 3

TiO 3.32 3.70 2.90 2.60
2

MnO .28 .90 .02 .02
2

CaO .01 .01 .42 .36
HgQ .15 .78 .78 .68
10 .02 .01 .54 .46
2

KaO .02 .03 .38 .32
2

PO .04 T I .84
2 5

CO
2

.21 .76 1.14 1.04

HO 20.14 20.30 20.21 11.02
2

Total 100.64 100.39 100.43 100.56

In percent
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Table 53

Abdasa Taluka

Boha

Depth 0-1.2n l.2«-1.6a 1.6*-

Horizon Box B C

Alacrete Saprolite Trap basalt

SiO 14.98 40.50 46.85
2

Al 0 50.70 12.07 21.04
2 3

h 0 14.95 16.00 16.86
2 3

TiO
2

3.15 .98 .29

KnO .02 .33 .11
2

CaO 1.21 1.00 .29
HgO .22 6.13 4.01
10 .24 .01 .01

2
HaO T .04 .11

2
P 0 .18 .06 .02

2 5
CO 1.76 2.88 .87

2
HO 13.20 20.08 9.87

2

Total 100.57 100.06 100.35

la percent
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VARIATION OF MAJOR OXIDES IN THE L ATERfT E PROFILE 
AT BOHA VILLAGE , ABDASA TALUKA , KUTCH DISTRICT .

Percentage of Oxrdes
10 20 3 0 £0 50 60 70 80 90 100

FIG 84
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Table 54

Hakhatrana Taluka
Ihanai
Depth 0-0.9a 0.9b-1.4s 1.4»-2.U
Horizon Box Box Box

Ferricrete Ferricrete Ferricrete
SiO

2
38.11 28.11 27.97

A1 9
2 3

12.57 11.42 11.96
Fe 0
2 3

39.22 40.42 40.30
TiO

2
2.68 1.88 1.80

HnO
2

.55 .40 .50
CaO .06 .12 .09
HgO 4.53 3.47 4.02
JO
2

.02 .04 .05
Ha 0

2
.06 .07 .09

P 0
2 5

.14 .25 .16
CO

2
6.00 .98 .92

H 0
2

.00 10.12 11.02

Total 103.94 97.08 98.88
In percent
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Table 55
tattpat Taluka
Jhulrai :
Depth 0-0.6* 0.6b-0;9e 0.9b-2.4» 2.4b-

Ferricrete Ferricrete Alacrete Saprolite
Bentonite

SiO 30.11 28.96 24.80 28.60
2

U 0 9.57 10.92 52.50 47.80
23

re 0 40.21 40.96 3.66 4.01
2 3

fiO 2.59 1.97 2.08 2.98
2

KaO .87 .04 .03 .03
2

CaO .05 5.21 .42 .38
HgO .84 .42 .29 .20
EO
2

.02 .21 .30 .29
KaC .05 .41 .52 .61

2
P 0 .12 .21 .26 .19
2 S

CO 1.10 1.97 - 2.03 1.80
2

HO 13.09 12.62 13.69 14.00
2

Total 96.22 103.90 100.78 100.69
la perceat

f
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Lakhpat Taluka
Saras

Table 56

Depth 0-0.9* 0.9*-1.2e 1.2H-2.8* 2.81-3.6* 3.6*-
Horizon Boa Box Box Box B

Ferricrete Ferricrete Alucrete Alucrete Saprolite
Bentonite

SiO 13.10 10.90 2.59 4.69 38.80
2

UO 18.80 15.40 52.16 51.08 31.70
2 3

Fe 0 39.50 44.08 11.04 12.84 10.80
2 3

TiO 4.11 2.11 2.01 2.97 4.20
2

HnO
2

CaO
.59 .82 .71 1.02 .01
.62 .70 ' .61 .63 .27

MgO .00 .09 1.02 1.09 .31
10 .07 .69 1.03 .97 .13
2
Ha 0 .00 .00 .00 .00 .14

2
PO
28

.21 .28 .30 .50 .04
CO 1.65 1.42 1.32 1.52 3.45

2
HO 21.97 21.97 31.80 30.58 10.45
2

Total 100.62 98.22 104.39 107.85 100.30
Is percent

\



204

Table 57

Lakhpat Taluka

Saiaiirao

Depth 0-1.6 i l.fh-

Horizon Box Box

Ferricrete Ferricrete

SiO
2

18.11 20.10

Al 0
2 3

12.57 12.92

Fe 0
2 3

39.22 38.92

TiO
2

1.68 1.42

M
2

.55 .72

CaO .21 .32
IfgO .53 .54
10
2

.89 .59

Ha 0
2

.97 1.03

PO
2 5

.86 1.01

CO
2

1.89 1.89

HO
2

19.97 18.87

Total 97.05 97.93

In percent
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Table 58
Lakhpat Talaia
Bate falov
Depth 0-0.4 b 0.4-0.9 b 0.9-2.4* 2.4-3 b 3 i
Horizon Box Box Box B C

Ferricrete Ferricrete ilucrete Saprolite
Bentonite

Trap basalt

SiO
n

20.10 20.25 22.70 28.86 40.28
41 0 17-62 18.92 51.80 39.88 20.71

2 3
Fe 0 30.29 28.19 3.00 13.80 19.69
2 3

TiO 3.21 2.15 3.89 3.82 1.90
2

HnO .48 .59 .01 .20 .09
2

CaO 1.89 1.98 .98 .84 .52
KgO 1.72 1.98 .84 .91 .46
1 0
2
HaO

1.70 1.20 .50 .38 .24
1.18 1.24 .47 .42 .41

2
PO .46 .32 .36 .29 .28
2 5
CO

2
HO

1.04 1.40' 1.02 1.03 .89
19.96 19.82 15.00 11.92 15.012

Total 99.63 97.82 100.55 10C'. 15 100.86
In percent
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' VARITION OF MAJOR OXIDES IN THE L AT ERITE PROFILE 

AT RATO TALAV VILLAGE, LAKHPAT TALUKA, KUTCH
DISTRICT

Percentage of Oxides 
1 0 20 30 40 50 60 70 80 90 100

FIG. 8 5
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Lakhpat Tainka (in percent)
Mata-io-Hadh.
Depth 0.0i-0.4* 0.4b-1.1b l.iB-1.8n 1.8b-2.4b 2.4b-4.2b 4.2b-
Borizon Box Box B B B C

Ferricrete Ferricrete Saprolite Saprolite Saprolite Basalt
Aincrete Caolinite Bentonite

Major Oxides
SiO

2
110

29.10 29.25 35.25 38.25 46.25 51.48
16.82 14.92 22.68 20.90 18.23 18.02

2 3
fe 0 32.89 30.79 15.89 14.65 9.62 6.44

2 3
TiO

2
HnO

2
CaO

3.21 2.15 1.98 1.90 1.72 1.34
.48 .59 .68 .59 .69 .38

1.89 1.98 2.74 3.68 4.90 5.60
tfgO 1.T2 1.96 2.48 2.92 3.60 4.80
CO 1.90 1.20 2.48 2.92 1.80 1.60
2
BaO

2
P 0

1.18 1.24 1.48 1.62 - -
- - . .. .2 5

CO
2

BO
2

- - - - - -
11.18 15.28 14.72 13.64 11.90 10.20

Total 100.15 99.36 99.24 99.56 100.41 100.34
Trace Elenente (in ppb.)
Ba 20 20 20 40 40 60Co 80 70 60 80 80 40
Sb 5 10 10 20 20 20Sr 25 30 30 45 45 55Zn 50 45 45 40 40 30Pb T I f T T TBn 60 50 45 45 45 25Cr 90 80 80 80 80 80Hi 50 70 80 , 80 80 100Co 10 20 20 20 20 30? 20 5 5 5 5 T
It 20 10 5 5 5 T
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variation of major oxides in the laterite profile

at MATA'NO-MADH village , lakhpath TALUKA, 208
KUTCH DISTRICT.

Percentage of Oxides
1 0 20 30 40 50 60 70 80 90 100

Percentage of Oxides
0-1 0-2 0-3 0 4 0-5 0 6 07 0-8 0 9 1 l 3 4

FIG. 86
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VARIATION OF TRACE ELEMENTS IN THE LATERITE PROFILE 
AT MATA-NO-MADH VILLAGE , LAKHPAT TALUKA KUTCH DIST.

FrG 87
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Ttbli SO

SET CHINS AND LOSSES Of KiJOR OXIDES AND TRACK ELEHEETS

BASES 08 1 Ci-SITiUED 8ASS BALANCE BOSH.

Talnka LAIHPAI Village. IfATA-NO-KADB
HST TTPE SECTION

Bed rock thickness consuied to prodace present thickness of 
the eeathered profile . 160 ■

Depth 6-0 <i 0 4-1.1* 1 1-1.8* 1 8-2 4i 2.4-4.2.a

Bor non Boi(Fer) Boi(fer) Box(AU) B(Sap) B(Sap) Seiarks

S10 -49 13 -43.15 -31 50 -25 67 -10 12 Lost throughout the profile.

2
Matiaui aobilitr la the Boa horizon

il 0 3 74 -6 86 41 57 30 46 13 79 Top horizon of loss followed bj a zone

2 3
of gala, with a laxiaaa la the
8oz(Alu) horizon

Fe 0 353 96 376 10 140 73 127 48 49 37 Gains throughout the profile.

2 3
lacreaee eith top horizon gala 
uiieua higher la the profile.

no 112 93 00 44 47 78 41 79 28 35 Galas throughout the profile vith a >
2

•aiiiui la the top horizooa

BnO
2

12 28 55 26 78.94 55 26 81 57 Gaiaa throughout the profile, aith

■id-profile Box(Aio} $sd bottom
Bsap Mantua

CaO -70 00 -64 64 -55 71 -34 28 -12 50 Lost throughout the profile, nth an 
increase in aobilitr higher la the profile

WgO -68 14 -59 16 -48.33 -39.16 -25 00 Shoas the eaae aobilitr as CaO

! 0 -6 17 -33 33 37 77 62 22 -a a Top and bottoa horizons of losses eith

i
■id-proftie galas aith s aaztiua la 
the Beep jllth) horizon.

la 0
2

- - - - - -

P 0 . . . - -
25

Ba -70.37 -66.66 -66.66 -33.33 -33 33 Losses throughout the profile Increasing 
higher in the profile

Ca 77.77 75.00 50.00 50.00 50.00 Galas throughout aith a laziiua in the
Hoi horizon

Bh -77 77 -50.00 -50.00 - - Loises throughout aith a aobilitr

1
*

>

*

i

■azliua lo the top borlzoai.

Sr -53.59 -45.45 -45 45 -18 18 -18 18 Increase la lossea higher la the profile.

Zs -46 14 -71 42 -71 42 -52 38 -52 38 Lost throughoat the profile aith a 
aid-profile aobilitr aaiiia.

Pb - - - - - -

Da 113 33 100 00 80.00 80 00 80 00 Increasing gains higher lo the profile.

Cr - - - - - -

li -55.55 -30 00 -20.00 -20 00 -20 00 Lost throughout the profile aith a 
aobilitr aaiiaua in the top horizon

Co -70 37 -33 33 -33 33 -33 33 -33 33 Mobility sais as Mi

V - - - - - -
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Lakhpat Taluka X-ray data Box - Ferricrete
Data - no - Madfc BST Type Section

2 (0) (d) Spacing (Ao) Intensity %Observed CalculatedIo Ic
Reaark

25.10 3.5493 7.00 31.82 Kao Unite26.40 3.3752 7.00 31.82 Kaolinite26.80 3.3272 12.50 58.82 Quartz27.90 3.1974 10.50 47.73 Magheiite28.60 3.1211 4.00 18.18 Gibbsite36.40 2.4695 15.50 70.46 Lepidocrocite37.00 2.4296 11.00 50.00 Diaspora37.50 2.3978 22.00 100.00 Gibbsite39.20 2.2978 4.00 18.18 laolinite40.00 2.2541 9.00 40.91 Kaolinite41.80 2.1709 8.00 38.36 Gibbsite44.00 2.0579 14.50 65.91 Sphene45.30 2.0018 13.00 59.09 Goetbite
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Lakhpat Taluka X-ray data Box - Mucrete

Hata - no - Hadh HSt Type Section

2 (0) (d] Spacing

m
Intensity X 

Observed Calculated 
lo Ic

Beeark

20.40 4.3529 64.00 100.00 laolinite
25.40 3.5073 11.00 17.18 Anatase
26.70 3.3387 10.00 15.63 Gibbsite
27.00 3.3029 21.00 32.81 Gibbeite
28.10 3.1724 13.00 20.31 Boehiite
28.80 3.0997 5.00 7.81 Xao Unite
29.60 3.0184 3.00 4.69 Calcite
31.80 2.8135 3.00 4.69 Calcite
36.70 2.4489 30.00 48.87 Gibbsite
37.20 2.4166 12.00 18.75 Gibbsite
37.80 2.3801 33.00 51.56 Gibbsite
39.50 2.2814 6.00 9.38 Eeaatite
40.30 2.2377 11.00 17.19 Haghenite
41.80 2.1612 15.00 23.49 Gibbsite
44.30 2.0448 23.00 35.94 Gibbsite
45.60 1.9894 20.00 31.25 laolinite
47.50 1.9143 13.00 20.31 laolinite
48.00 1.8955 3.00 4.69 laolinite
50.70 1.8008 19.00 20.69 Quartz
52.50 1.7493 19.00 29.89 Gibbsite
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Lakhpat Taluka X-ray data B - lao Unite

Hata - no - Hadh ESS Type Section -

2 (0) (d) Spacing 
(Ao)

Intensity % 
Observed Calculated

Io Ic

Beiark

19. SO 4.4509 22.00 50.00 Kaolinite
20.40 4.3529 39.00 88.64 Kao Unite
21.40 4.1513 37.00 84.09 Kaolinite
23.20 3.8334 18.00 40.91 Kao Unite
23.80 3.7697 10.00 22.73 Hagheiite
25.00 3.5624 44.00 100.00 Hagheiite
25.50 3.4956 30.00 68.18 Hagheiite
26.50 3.3634 10.00 22.73 Hagheiite
28.80 3.0997 2.00 4.55 Quartz
31.80 2.8153 8.00 12.83 Calcite
35.10 2.558 18.00 40.91 Kaolinite
35.50 2.5284 14.00 31.82 Kaolinite
38.00 2.4948 20.00 45.45 Kaolinite
37.90 2.3779 9.00 20.45 Kaolinite
38.50 2.3354 32.00 72.72 Kaolinite
39.30 2.2923 18.00 40.91 finataee
45.80 1.9894 9.00 20.45 Hagheiite
46.90 1.9374 2.00 4.55 Kaolinite
48.00 1.8955 4.00 9.09 Kaolinite
49.50 1.8441 3.00 6.82 Kaolinite
51.10 1.7874 2.00 4.55 Kaolinite
55.10 1.668 13.00 29.55 Kaolinite

f
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Table 64

lakbpat Taluka X-ray data B - Bentonite

Mata - flo - Madi HS7 Type Section

2 (0) (d) Spacing
(Ao)

Intensity X 
Observed Calculated

Io Ic

Seaart

19.80 4.4789 40.00 86.96 Nontronite-Hontn.
20.50 4.3272 12.00 26.00 Beidellite
21.20 4.1859 9.00 29.57 Goethite
24.20 3.8733 9.00 19.57 Illite-Honts.
26.80 3.3409 46.00 100.00 Haghenite
27.50 4.2396 9.00 19.70 Maghesite
28.60 3.1174 4.00 8.70 Bontronite
29.40 3.0344 9.00 19.70 ifontronite
30.60 2.9181 10.00 21.74 MontnorilIonite
31.50 2.8367 6.00 13.04 Ilienite
32.00 2.7935 8.00 17.39 Illite-MontB.
33.20 2.8913 8.00 17.39 Hontronite
34.50 2.593 8.00 17.39 Hesatite
34.80 2.5749 9.00 19.70 Hontmorilionite
35.20 2.5431 10.00 21.74 Beidellite
35.80 2.505 7.00 15.21 Hematite
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Table 85

Lakhpat Taluka X-ray data C - Basalt
feta - no - fedh BST Type Section

2 (0) (d) Spacing Intensity X Eenark
(Ao) Observed Calculated 

Io Ic
18.60 4.7647 79.00 100.00 Quartz
19.90 4.4763 12.00 15.19 Quartz
20.50 4.3272 8.00 7.60 feghetite
21.30 4.1865 8.00 1.10 Labradorite
22.30 3.9907 4.00 5.06 Diaspore
23.80 3.7344 11.00 13.92 Ilienite
24.10 3.6684 13.00 16.46 Augite
24.60 3.6145 3.00 3.79 Augite26.50 3.3409 9.00 11.39 Quartz27.00 3.2984 9.00 11.39 Augite27.50 3.2396 9.00 11.39 Sphene28.00 3.1826 4.00 5.06 Kagheiite28.60 3.1174 4.00 5.06 Hagheiite29.00 3.0753 4.00 5.0631.00 2.8813 7.00 8.88 Ilienite32.60 2.7435 8.00 7.80 fegbeiite33.90 2.8412 6.00 7.60 Sphene34.50 2.596 8.00 10.1035.10 2.5538 8.00 10.10 Entile36.20 2.4785 8.00 10.10 tepidocrocite38.10 2.5561 21.00 26.58 Augite
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X-RAY DIFFRACTION TRACES OF VARIOUS HORIZONS OF LATER IT 1C 
PROFILE AT MATA-NO-MADH ( LAKH PAT TALUKA ) HST Type Section

Depth in 
meter

Horizon Dominating
minerals

0-1.Im Box-.
Perricrete

Ooethite
Maghemite
Lepidocrocite
Kaolinite
Hibbsite
Bias pore 
Sphere

I,I-T.8m Box-
Alucrete

Oibbsite 
Kaolinite 
Bohemite 
Calcite 
Hematite 
Maghemite 

' Quartz

1.8-2.4m
; b-
Kaolinite'

r

2.4—4.2m
Bentonite

Kaolinite
Maghemite
Oalcite
Quartz
Anatase

Montronite
Montmorillonite
Beidellite
Hematite

4.2- m C-Basalt

Augite
Labradorite
Maghemite
Lepidocrocite
Ilmemite
Quartz
Rutile
Sphere

FIG. 80
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Lakhpat Talula

Hata-no-Madh

Depth 0-0.3 b 0-3-0.9 ■ 0.9-1.4 B 1.4-3.2 1 3.2-4.3 b 4.3 1

Horizon Bos 80s B S B C

Ferricrete Ferricrete Saproiite Saproiite Saproiite Trap basalt
Lithosarge Bentonite Bentonite

SiO
2

Al 0

34.08 35.88 37.88 40.88 46.88 52.09

17.74 18.68 24.89 22.08 20.80 18.54
2 3

Fe 0 26.68 25.40 12.70 11.68 8.12 3.78
2 3

TiO
9

2.10 1.94 1.89 1.72 1.58 1.98

HnO
2

CaO

1.98 1.78 1.92 1.12 1.98 .07

2.64 2.92 3.12 3.84 3.81 4.92
HgO 1.72 1.89 2.91 3.88 4.10 4.96
10

2
HaO

2

P 0

.68 .98 1.00 1.24 1.42 1.87

1.12 1.24 1.48 1.84 1.89 2.10

_

2 5
CO

9
- - - - - -

L

H 0
2

10.42 9.49 12.68 11.10 10.70 9.89

Total 99.14 100.20 100.47 99.38 101.28 99.98

In percent
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VARIATION OF MAJOR' OXIDES IN THE LATERlTE PROFILES

AT MATA' NO' MADH VILLAGE, LAKHPAT TALUKA, KUTCH
DISTRICT

Percentage of Oxides
10 20 30 40 50 60 70 80 90 100

FIG. 09
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Lakbpat Taluka
Fulra
Depth 0-0.3 ■ 0.3b
Horizon Box Box

Ferricrete Alncrete
SiO 25.73 10.42

2 -

A1 0 18.46 50.60
23 ~FeO 36.46 3.86
2 3

fiO 3.56 3.89
2

HnO 1.08 .04
2

CaO .15 .82
MgO 4.12 1.80
10 .01 .70
28a 0 .03 I
2

PO .05 .84
2 5

CO
2

2.17 .89 /
HO 10.12 26.80
2

Total 101.94 100.68
Id percent



nrsnusBION ON THE HOBILTTTBfi W WM™jy^L^.^rSfljrn Tpang Kr.KMKHTS tm HST AND LST SKmQHS BftSKT) ON Br-REIAIHED
MASS BALANCE MODELS

This discussion has been divided into two pants viz. 
i) Variation of mobilities in HST, and (ii) in LST sections, in 

order to bring to light variations, if any.
HST Section : fSlQ /hi Q ZIft Q /XAQ 12 2 3 2 3 2The two HST sections selected are from Hamla in Mandvi taluka and 
Mata-no-Madh in Lakhpat taluka. These two sections are similar 
in the sense, that there are 5 units present in them, viz.

Ferricrete (laterite))
)Box (Fe,Al) 

Alucrete (bauxite) )
Saprolite lithomarge)

)B.
bentonite )

Basalt C.

From the Cr-retained mass balance models, it can be seen that 160 
m of rock thickness was consumed to produce the present thickness 
of the weathered profile in both cases.

SiQ__l There is an overall loss of this oxide throughout the2profile, with maximum mobility in the Box zone. The increased
mobility of SiO in the Box zone can be indicative of freer

2drainage conditions. Further at Mata-no-Madh and Hamla, whereas
there are gains shown by A1 0 and Fe 0 in the Box zone, SiO

2 3 2 3 2
shows depletion, indicative of an inverse relation to both of
them.
Further, minimum mobility is observed in the near bottom horizon
i.e. Bsap bentonite, indicative that quite a lot of silica must
be going into 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 Okamoto et. al. 1957, the presence of Si and A1 in
small amounts would cause immediate co-precipitation. This

ro



indicates that the removal of Si predates A1 accumulation in the 
profiles. It could also mean that Si and A1 are not both in true 
solution. If A1 is for example, organically bound it could be 
simultaneously mobilised with Si in solution (Mefarlane, 1989).

A1 o __l The behaviour of A1 0 in the two HST sections is not
2 3 23anomalous. At Hamla there is an overall gain with a maxima in 

the Box (Al) horizon, whereas at Mata-no-Madh there is a zone of 
Box(Fe) overlying the Box(Al) zone showing depletion.

At Mata-no-Madh an overlying zone of depletion and top most 
horizon of minimum mobility, can be attributed to an overhead 
source of accumulation, which is logical as there is a land 
reduction of 160m. But such a conclusion cannot be m$ide in the 
case of Hamla, where there must have been some local conditions 
at play. McFarlane (1976) has stated that iron and alumina may 
behave antipathetically, increase of iron content'being matched 
by decrease of alumina and vice-versa. This is not true for the 
two HST profiles under discussion.

Fe Q __The behaviour is generally the same in both profiles
2 3with increases upwards in the profile, with the exception at 

Hamla where there is also a bottom horizon in B sap, of minor 
gain as compared to the mid - profile region. In accordance with 
laboratory leaching experiments, Fe and Al are inseparable, as is 
displayed by the two HST sections under discussion. 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 stabilization of these sections.

TiO _ _L The behaviour of TiO is allied to Fe in all respects
2 2with an increase higher in the profile. TiO has often been

2regarded as an ideal resistant index mineral, but in Kutch, it is

22 ha
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clearly mobile, rendering it unfit for use in any mass-balance
studies. Anatase is secondary after ilimenite, yet at Hamla,
ilimenite is found in the top horizon and anatase in the middle
one. There is a possibility that ilimenite could be present in
the middle horizon, but beyond XRD detection limit. Its
recognition in the top indicates that anatase in the top was
leached out. This is another example of the surprising survival
of primary forms in upper horizons, where secondary forms
(theoretically more stable) are leached out. The presence of
TiO as a primary form in the basalt (ilimenate) argues for 

2residual origin, as in the case of Hartman's (1955) study.

2 2These are generally showing variable mobilities, with some cases
of CaO, K 0, Na 0 gains in various parts of the profile. The 

2 2overall pattern of increasing loss higher in the profile, and the 
gains shown at variable depths can be attributed to local 
factors, which remain inexplicable geochemically. Perhaps this 
pattern is a later overprint associated with increased aridity.

Trace. Elements.:
Ba : The two sections show inverse mobilities, with Hamla
showing gains with a mid-profile maxima, and Mata-no-Madh showing
increasing upward losses. This differential behaviours
explicable in geochemical terms, and can be attributed to some 
local conditions which are not properly understood.

Cu s Both the profiles show an overall gain with a maxima in 
the upper most horizon. Its behaviour can be correlatable with 
that of Fe.

Bk.L Upward increases in losses throughout both the profiles.

Sr : Overall loss in both the profiles.



7,n : At Mata-no-Madh, this element is lost throughout the 
profile with a mid-profile increase in mobility. But in Hamla, 
there is a top horizon depletion with an immediately underlying 
horizon of gain. From this an overhead source for mid—profile 
accumulation can be deduced.

Pb : While at Mata-no-Madh Pb is found completely lost from the 
profile, at Hamla increasing losses higher in the profile are 

seen.

Mn : Both profiles show overall gains with two-top horizon 
maxima. This behaviour is similar to iron. 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.

Nl : At Mata-no-Madh there is an overall loss with increasing 
mobility higher in the profile while at Hamla it is completely 
lost from the profile. The increased mobility in the upper 
horizons can be suggestive that nickel went into solution at the 
top, and was carried along with the circulating waters, but since 
neither magnesia and silica were stable in these profiles, no 
redeposition at Hamla and slight redeposition at Mata-no-Madh is 
seen (Fisher, 1958, de Vletter, 1955). This solution of nickel 
is a continuous process, wherein, ncikel.is lost due to the lack 
of silica and magnesia, along with the reduction of the 
landsurface (de Vletter, 1955).

Co Co is found to be lost throughout the profile with maximum



224mobility in the top horizon. This behaviour is akin to that of 

Ni.

^ In both the profiles, the behaviour of V differs, with 
complete losses in Mata—no—Madh,and overall gains with a mid 
profile maxima in Hamla. This behaviour could be again due to 
some local conditions which are not understood.

; This element shows similar behaviour to that of V, with 
complete losses in Mata-no-Madh and overall gains with a mid
profile maxima in Hamla. The behaviour of Zr is allied to 
titanium (Read, 1947). As Zr has been depleted as a primary 
resistant form in the parent rock, the mid-profile accumulation 
of Zr at Hamla, argues for a purely residual origin. LST profiles 

± There are two types of LST profiles with variation in the Box 
viz (a) with the alucrete sandwiched in between ferricrete, and 
the other (b) with the alucrete underlying the ferricrete and 
overlying either the saprolite or parent rock. 8 LST sections 
have been taken up for Cr-retained mass balance studies, out of

f which 7 are of the (a) type and 1 is of the (b) type.Differential bed rock consumption is exhibited varying
between 140m - 190m, in contrast to the constant consumption
exhibited by the HST sections.

SiO ___ i. The behaviour of this oxide is consistent, as it is
2mobile throughout the profile, with maximum mobility, in a

majority of the cases, in the Box(Al) horizon. This indicates
freer drainage conditions in the upper horizons. The accumulation
of Fe 0 and A1 0 in the Box zone and the increased mobility of 

2 3 2 3
SiO in this horizon, indicates an antipathetic behaviour.

2
A1 Q _L Except at Satpar and Goniasar, A1 0 shows a consistent2 2 2 3
behaviour, with a depleted zone overlying the Box (Al) horizon.
Even at Satpar and Goniasar, though there is no overlying zone of



depletion, there is a quantum increase in A1 0 in the Box
2 3

(Al)zone, as compared to the overlying horizons. From this, an
overhead source of accumulation accompanied by land reduction can
be safely assumed. Further, since no zones of depletion are seen
below the zone of enrichment, upward enrichment can be firmly 
ruled out.

Fe Q ___ i Except at Satpar and Goniasar, Fe 0 shows a gain
2 2 2 3

maxima in the Box(Fe) horizon, with underlying zones of depletion
or comparatively less gains indicating an antipathetic behaviour 
in comparision to Al. This can possibly be attributed to post
incision leaching. At Satpar and Goniasar, the behaviour of
Fe 0 is the same as that of Al 0 , showing gains. But even here, 

2 3 2 3
the gains in the Box(Fe) horizon are considerably more than those 

of the underlying zones.
11Q ___ 1 The behaviour of TiO in the LST profiles is erratic,2 2
with two showing top horizon gains (Goniasar, Nundatar), one with 
a top and mid-profile gain (Balachor), one with a mid-profile 
gain maxima (Satpar), two showing bottom horizon gain maxima 
(Chiyasar, Naredi), and two showing losses throughout the profile 
with Wamoti showing downwards, and Nandra showing upwards 
increasing mobility. The variations could relate to preferred 
rutes if redeposition, reasons for which are not properly 
understood.

It is very difficult to draw any conclusions from this 
erratic behaviour. This is in contrast to the consistent 
behaviour, shown in the HST profiles.

Q&Q-.__MgQ.__K 0. Na 0 : The overall pattern is that of losses,2 2
increasing upwards in the profile, with some cases of certain
horizons showing gains of CaO, MgO, K 0, and Na 0. This

2 2anomalous behaviour can again be attributed to local conditions, 
which remain inexplicable.



£ q __This oxide shows variable behaviour, with some profiles 2
o 5showing top-and mid-profile gains (Satpar, Chiyasar), one showing 
bottom horizon gain (Balachor), one showing top horizon 
(Goniasar), one showing mid-profile gains with top and bottom 
zones of depletion (Wamoti), Nundatar showing overall depletion 
with top and bottom horizons of maximum mobility, Naredi showing 
depletion with a bottom horizon of maximum mobility and Nandra 
also exhibiting overall losses with increasing mobility upwards.

Trace Elements
Ba : The behaviour of this element is consistent, in the sense
that it is either completely lost from the profile or shows 
losses with increasing mobility higher in the profile.

Cu ; The behaviour is consistent with increases upwards, 
especially in the Box zone. A couple of profiles also show mid
profile along with top-horizon gains.

Rb : The behaviour of this element is consistent, as it either
shows complete losses from the profiles or increasing losses 
higher in the profile.

Sr : The behaviour resembles that of Rb.

Zn : Zn is either completely lost from the profile or shows
' upwards Increasing losses with the exception of Nundatar where 
there are all round gains, with a mid-profile maximum.

Pb : This is another element which is either completely lost
from the profile or shows upwards increasing losses. The
exception is that of Wamoti where all round gains are seen with 
top-and mid-profile gain maximum. Mn : Mn shows consistent
behaviour with all round gains with a maximum in the top
horizons. This behaviour is similar to that shown in the two HST
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profiles. The same discussions are valid for the LST profiles.

N1 : The behaviour is more or less consistent, with profiles 
showing complete losses, or losses increasing upwards. This is 
similar to the variation shown by the HST profiles. A reduction 
of landsurface (de Vletter, 1955) can be inferred.
Co : With the sole exception at Satpar, where overall gains with 
a maximum in the top horizon is seen, in alJL profiles, Co is 
either completely lost or shows upwards increasing losses. This 
behaviour is similar to that shown by the HST profiles.

__i. The behaviour is erratic with 5 profiles showing complete
losses (Satpar, Chiyasar, Naredi, Nandra, Balachor). The other 3 
profiles at Goniasar, Nundatar, and Wamoti, show overall gains 
with a maximum in the top horizon* This sort of behaviour can be 
attributed-to local conditions.

2r : 4 profiles at Satpar, Goniasar, Chiyasar, and Nundatar
show complete loss from the profile. At Naredi, Nandra and
Balachor there is overall gain with a maximum in the top
horizons. At Wamoti, there is an overall gain, but there is a
mid-profile maximum.


