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LABORATORY INVESTIGATIONS



1

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 variatioq of major oxides and trace
eléments, 10 profiles representing 8 LST type and 2 HST type
sections were chosen (Fig. 58), spanning from the eastern end of
the laterit;c belt to the western end.

The profiles selected wers (starfing from the eastern flank (Fig.

58)

{a) Satapar (Anjar Taluka) - LST type section

{b) Goniasar mota and nana - LST type section
(Mandvi Taluka)

(c) YHamla (Mandvi Taluka) - HST type section

(d) Chiyasar (Abdasa Taluka) - LST type section

2
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(e) Nundhatar (Abdasa Taluka) - L8T type section
(£f) Naredi (Abdasa Taluka) - LST type section
(g) Balachor (Abdasa Taluka) - LS8T type section
(h) Wamoéi - LST type section
(1) Mata-no-Madh ‘ - HST type section

(Lakhpat Taluka)

Further, in'order to ascertain the relative lésses 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 (1883) paper. Elements, éonventionally those
contributihg 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):

4

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 T° be the thickness of bedrock containing an equal

mass of index constituent. Then, IDT/100 = I°D°T"/100, where 1°°

and D° are the Wt % index constituent and density for the
bedrock. Thus the model bedrock thickness conéumed 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
" s0il 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 gcm. Crude measurements of dry
bulk density indicate a maximuﬁ porosity of about 50 %. For the
sake of uniforﬁity, the D values used were'taken as 50 % of the
mean particle densities., le., 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,
—————— » where E° is the constituent Wt % in the bedrock. -
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
100 B R

Using equation (1) to eliminate T, this reduces to

bt

¢



Wt % constituent lost

100 1c - oeemn ) o.(2)

The index constituent could be a resistant mineral or a chemical
constituent. and 1in the present case Cr has been taken as the

resistant index.
XRD Ansalyses

Minus 230 mesh portions of the powdered bulk samples of the
samples were subjected ﬁo XRD studies. The instruﬁént used was
Philips X-ray diffractometer with a Cu-target and CuK alpha
radiation. The stuay was carried out at the R & D laboratory of
the I.P.C.L., Baroda. The samples were scanned from 100 to Cﬁo
at a speed rate of Z per minute and having a chart speed of 2 cm
per. minute, the range being 2x10 3 c/g. 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. 58). Care was taken

to take samples from each of the identifiable horizons.

o
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Table 3
Anjar Taluka.
Satapar. (LST)
-------------- (in percent)
Depth 0.0-I.lw  Llw-i6n 1.60-2.3n 2.3-3.2a 3.20-
Horizon B B B B B
ox ox ox

Major Oxides. Ferricrete Ferrlcretﬁe Alucrete Saprolite Basalt

§i0 19.83 18.89 8.5¢ 3n.88 48.90
9 - .
Lo 10.58 14.62 5L.70 14.89 10.28
23
fe 0 48.21 4.28 15.22 12.50 7.60
23
1i0 3.66 58 415 1.89 1.80
2
a0 ’ 80 .38 0t 1.42 A0
T : ) o
Cal .02 01 .46 a.12 .80
¥go 1.78 1.16 .15 .18 .70 -
o - 0t .03 .28 1.00 1.10
2
Ha 0 0§ .03 A7 1.48 .78
2 -
PO 2 .08 22 - R
25
€0 .68 . 2 1.03 - 49
2 - .
Ho .10 16.00 18.53 22.88 21.60
2 -
Total 100.02 88.29 100.82 8.7 86.02
Trace Rlen. (in ppm.} -
Ba 50 50 50 50 50
Cu 150 150 150 150 140
&b b.D §.D §.D. 8.D D
S KD 5D §.D. .0 KD
= 50 55 80 80 80
Pb 100 120 160 200 210
i 80 80 65 10 70
Cr 160 120 100 100 90
i 160 170 140 170 -
Co 130 135 150 140 120
v 5 § 5 5 5




in metre

Depth

Depth in metre

VARIATION OF MAJOR OXIDE

AT SATAPAR VILLAGE, ANJAR TALUKA,

Percentage of Oxides
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VARIATION OF TRACE ELEMEMENTS IN LATERITE PROFILE
AT SATPAR VILLAGE, ANJAR TALUKA KUTCH DISTRICT
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Table 4

HET GAINS 44D LOSSES OF MAJOR OIIDES AND TRACE RLENEYTS

BASED 0¥ & Cr-RETAINED BASS BALANCE MODEL.

Taluka  ANJAR Village SATPAR

LST TIPE SECTION

Bed rock thicknese consumed o produce preaent thickness

of th veathered prafile : 140 w.
9;;;1”:"“ 011 11-.8n 1620 "-5;‘ i ’
Horizon Box(Fer}  Box(Fer) SBoz{Ale) 8 Benaris
8ap
$i0 ~77’19 ‘-11 02 »BIEQ‘“WQ{; 28 Lost thronghout the ;;L;ﬁle Hu;;v-x;
’ sability seen {n the Box zomm.
Ao 2n 6-;; 352 62 3;)35 Overall galn with a l;;i;;; o the
2o Box (Aln} 10me
Fe 0 256 81 336.97 80.23 48 02 Overall galn with 2 maxisua fn the
¢ two top horixons.
T 28 67 8781 133.43 6 31 Overall gain with a maximua in the
: Box(Alu} zone
¥ad 406 25 185 0 -91 00 11:(850 Hid-profile zone ;;-;l;;;cllon in the
g Box{Alu} zone with ovr{iying and under-
1yfog borizons, showing saximum galas
Cad -98 58 -98.08 -48.25 251 00 Bottom horizon of g;ln with overlyiog
sozes of losses
Hg0 41 10 -48 82 -82.05 -15 8¢ Top horizon of gain with underlying
zones of deplation
[ §] -88 48 -97 85 -17 08 -18 18 Overall losses with ;ohii;;;
: {ncreasiag inpi{es in the profile
LERY -6 19 -97.18 -3 3 :7015 Ovur;ii_iuasea li;l-:-;;k‘:ility orossing
’ directio in the profnle
PO 76 18 _--0-3&.71 182 65- ¥id-proflle zone of depletlon with
28 under and overflying zotes of galne
B - . - . -
tu .1 19.84 3.51 387 Overall galos vith a‘;;;i;ul in the
top borizon
1 K.D. LD, K.D. 0D -
§r kD k.0, 0.0, LI , -
, o
In -53.12 -31.2% 10 00 10 60 Overall loss with increase in
wobility higher {a the profile.
12 -13 21 514 -31.42 -14 28 Overall loss with Incrsase in
aobility higher in the profils.
.} BH1 ~60.00 -18 42 10 00 Top zone of horizos with uaderflying
sones of depletion.
Cr - - - - i
L)1 - - - - -
82 08 15 82 12,50 §00  Overall gain with a mazisus in the

top horizen

130



Table §

- o o

Anjar Taluka
Ratpal :-
Depth 0-i m n-2 n-3%
Horizon Box Box Box
Ferricrete Ferricrete Alucrete
5i0 18.10 20.18 7.85
2
AL 0 13.62 13.92 56.87
23
Fe 0 43.89 40.19 13.02
23
Ti0 3.2 2.5 2.88
2
#n0 42 .59 18
2
a0 1.89 1.98 T2
Mgl 1.712 .98 .80
[o 1.70 1.20 30
2
Nx 0 1.18 1.24 .38
2
PO .18 .19 22
25
0 1.40 1.02 1.00
2
Ho 12.60 14.01 16.00
2
Total §9.89 97.98 100.01

In percent




Depth 1n metre

Depth in metre

VARIATION OF MAJOR OXIDES IN THE LATERITE PROFILE
AT RATNAL VILLAGE, ANJAR TALUKA, KUTCH DISTRICT
132
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Boj tle 1‘5;23

;;;;;‘::”ﬁﬁ Lakhond :-

Depth 0-1.2 IJ:— 0-1.3m L3nm h

Horizon Box Box ) Box éox ‘ o
Ferricrete Alucrete _Aiuctete Saprelite -

5i0 21.88 8.55 18.84 37.88

Al g 18.68 48.70 46.76 24.89

F9203 34.40 12.20 11.682 12.70

Tig 3 1.94 4,15 2.60 1.89

Knoz 1.7 03 .02 1.42

CaO2 2.92 .48 .36 3.12

L 1.89 A5 .68 2.9

£o .98 .28 A48 1,00

Hg 0 1.24 37 .32 1.48

P g T 22 .84 I

25

o 1.04 1.03 1.4 1.10

Hzg 13.29 23.03 19.31 11.58

Total 99.98 100.12 100.95 -99.97

In percent
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Bhuj Taluka
Kamuara :-
Depth 0-1.6» 1.6-2 w 2.1a
Horizon Box Box Box
Ferricrete Alucrete  Saprolite
510 20.11 16.84 29.50
2
Al O 12.57 48,76 12.07
23
Fe O 41.22 14.82 14.00
23
Ti0 2.58 2.60 9
2
Hn0 3 02 33
2
Cad .08 .36 1.00
Ng0 4.53 .68 26.13
[ @] 02 .46 Rill
2
Na 0 .04 W32 .04
2
PY A2 .64 .08
258
€0 1.10 1.04 2.88
2
Ho 10.98 17.82 13.82
2
Total 99.70 1023 100.82 :

- o

In percent




Depth in metre

In metre

Depth

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

Percentage of Oxides

ELY

100
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Table 9§ Table 10
Vdra Tl
;!;;;;;:m- Rapania :-
Bepth 0-1.3a 1.3 - 2.;: 0-2.1 n
Horizon Box Box - Box
Ferricrete Ferricrete Rerricrete
810 2.1 28.89 ”;Z:t-!:-im-
il g 19.57 18.88. 16.56
!’ezo3 39.22 44.18 2.2
nga 2.68  ° 3.58 3.86
!!1102 .55 .38 .80
Caﬂz 08 .02 Q1
g0 §.53 1.18 1.78
1o 02 .03 01
!(3 0 .08 .03 .05
P g U .08 22
25
€0 1.09 .28 .18
| g 11.00 10.10 10.00
A
Total 107.03 107.36 100.01

In percent




Mandvi Taluka

————————————

Table 1 137

-----------

Punadi :-
- Depth 0-2» %
_ Horizon Box Box
Ferricrete Ferricrete
510 35.88 16.80
2
Al O 18.68 49.88
23
Fe 0 21.40 13.80
23
Ti0 1.94 3.82
2
Hn0 1.78 .20
2
a0 2.92 B4 '
Mgl 1.89 91
Q] .98 .88
2
o LU .42
2 ,
PO I3 .29
25
¢ 1.19 1.03
2 \
HO 12,30 11.92 s
2
Total

100.20 100.59

o percent
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Table 12

—_—

ot s e o 0 O

Mota Asambia and Nana Asambia:-

Depth 0-1.6 1.6-2.3m 2.3

Horizon h Box - B ¢

Ferricrete Saprolite Basalt

§10 23.67 50.95  51.50
2

AL O 19.73 13.57 14.93
23

fo 0 43.26 20.03 3.41
23

1i0 1.90 i 1.73
2

#20 98 1.12 .09
) ¢

Ca0 1.30 1.9 9.51.

Hg0 .3 87 2

1o N B XV
2

Ha 0 AL 1.07 3.24
2 .

X A .22 2

25

€0 1.10 1.00 1.80
2

HO T 10.79 1.89 7.80
)

Total 104,14 99.18 95.27

In percent




\

VARIATION OF MAJOR OXIDES IN THE LATERITE PROFILE
AT MOTA ASAMBIA VILLAGE, MANDVI TALUKA, KUTCH 139
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Table 13

----------

Goniasar Mota and Goniasar Nana :-

Depth 0-9n 00.9-1.4m14-2.0a230

Horizon Box B B ¢

Ferricrete Saprolite Saprolite Basalt

8i0 35.57 50.95 40.24 51.50

2
AL O {1.73 13.57 31.26 14.93
23
¥ 0 3.28 20.03 8.8% 34
23
Ti0 1.70 IS 1.89 INE]
2
¥n0 .96 1.12 1 .09
2
Ca0 1.30 1.98 2.689 9.51
g0 .38 87 .88 3.89
£0 32 .87 2.60 1.02
]
Na 0 Al 1.07 1.88 3.2
2
PO A 22 T 22
25
&0 .88 1.00 A48 .18
2
Bo 12.89 7.89 6.08 8.7
2
Total 101.63 99.18 102.51 90.49

In percent




Depth in metre

Depth in metre

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

) ) . /
Percentage of Oxides 141
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~ Table 14
Mandel Talika, , (
&;;;;;;;-i;;; and Goniasar Nama. {LS%) {in percent)
Depth 0-0.9s  0.9-2.8n 2.60-3.28 30w
Horizon Box Box B ¢

Perricrate Alucrete  Saprolite Basalt

Major Oxides
§i0 23.57 30.16 50.95 51.50
2
AL O 18.73 44.90 13.57 14.93
23 .,
Fe 0 2.5  9.00 20.03 .4
23
1i0 1.80 2.901 1.73
9 -
¥n0 88 .02 1.12 .08
2
G0 . . 1.3 .42 1.99 8.51
g0 : .38 .18 87 4.54
o 82 N 1.07 1.02
2
o A4l .38 1.07 3.4
2
Po A4 T .22 20
25
co .89 114 o s
2
HO " 12.01 10.21 8.84 n
2
Total §4.15 100.43 99.13 99.94
Trace Kleaents {in ppa.)
Ba 20 20 20 20
fu B0 40 4 10
kb 20 40 A0 60 -
Sr 43 (] 53 59
In 85 85 85 70
Ph 20 20 20 50
M ’ 50 45 4 40
v 2 150 120 100 %
1] 80 . 70 80 100
o 10 10 15 1%
v 150 150 150 100

ir 90 40 4 30




Dep'.th in metre

Depth in metre

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

I
143
Percentage of Oxides
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VARIATION OF TRAC ELEMENTS [N LATERITE PROFILE
AT GONIASAR VILLAGE, MANDVI TALUKA KUTCH DIST.
144
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Table 15

HET GAINS AND LOSSES OF HAJOR OXIDES AND TRACK ELEMENTS
BASED ON & Cr-RETAINED ¥ASS BALANCE MODEL.

Taluka: MANDVI Village: GOMIASAR NOTA & NAXA

LSt TYPE SECTION
Bed rock thickness consused to produce present thickness
of the woathered profile : 180 »

o~
52 }

Depth -0 On 0.9-2.8x  2.8-3.a

Hortzon Box(fer) ‘Box(Mla) B (Sap) Remarks

810 72 53 -58.07 <44 38 Ovorall losses with nobility lncreasing
t higher in the profile,

o R2.18° 12545 -16.18  Bottow horizan of loss #ith zbova lying horizen
1 of galn in the Box(Aln} zt;ne.

fe 0 520 48 §19.00 428,85 Overall gain with a maximom in the Box{Alw)
¢ zone.”

110 M0 3.1 - Botton horizon of coaplete depletion with twe
: top borizons of gains. .

!nOz 540.00 -83.33 102000  Mid-profile sons of deplation with top and

botton harizons of gains.

Cal -81.79 -3.3 -81.18  Overall loas with top and Botton horizons

showing maxinum mb}iity.
g0 -86.84 -87.44 86,11 Overall losa with sobllity fncreasing higher -
. in the profile.
[ 4] -8 17 -72.05 §.58  Bottom borizon of gain with overlylng
2 .
depleted zones.
fa 0 -82.40 -91 20 =10 27 Overall lomsam with mobility increasing bigher
2 .
’ in the profile
?o 32 00~ 1,00  Mid-profils sone of depletic with avarlying
28
sone of gain *
Ba - - - .
[ 380 00 3.3 280.00  Overall gain with top aad botton zones
of maxim, .
[ -80.00 -50.00 ~40.00  Overall loss with wobility increasing higher
- in the profile.
e -56.21 -41.52 «19,16  Overall loss with mobility lncreesing higher
. in the profils.
A -44.28 -30 3 , 1842 Overall Toss lltl; acbility increasing higher
X
-
'
in the profile.
2] ~18.00 -10.00 ~54.00  Overall loss with lobil;lt; inereasing higher
in the profile.
[ 25 00 15 62 1,25 . Overall gain with a waximum fo the top
_horizon.
Cr - - - -
11 . ~84.00 -41.50 -28.00  Overall loss with mobility increasing higher
1 the profile. )
‘ Co . ~60.60 -50 @0 10.00  Oversll loss with mobility increasiog higher
in the profile
¥ 10,00 - 125 35.00  Overall gaim with a mazimus in the botltom

horizon.



Table 186

Goniasar Mota and Goniasar Nama :-

Depth 0-.9 0092-3m 3-42m (2w

Horizon Box Box B B

.......

Rerricrete Alucrete  Saprolite  Saprolite
Lithomarge Bentonite

5i0 20.57 22.18 52.95 40.24
2
LY 17.73 50.96 13.87 21.26
23
Fe 0 34.26 11.00 17.98 8.5%
213
Ti0 1.80 1.90 .88 1.89
2
Kn0 .98 04 1.12 f
9 -
(a0 1.30 .82 1.92 2.89
Ke0 .36 .86 87 .88
£ .32 .64 J1 2.60
2
Ka 0 Al .48 1.2 1.65
2
PO 44 2l .18 IS
25
0 .89 .98 T 20
2
HO 17.01 10.40 8.89 15.89
2
fotal 98.15 100.05 100.35 102.05

In percent




Table 17 127
Mandvi Taluka
¥andh:-
Depth 0-.8n 00.8-1.4m 142
Horizon Box ] B
Ferricrete Saprolite © Saprolite
Lithowarge Bentonite
§i0 2.4 50.95 44.24
2
i o 22.80 13.57 32.26
23
Fe 0 34.38 20.03 8.55
23
Ti0 3.4 1 1.89
2
Mal .02 1.12 T
2
Cal .6 1.99 2.89
g0 .30 .87 .08
[o 1.48 .67 2.60
2
#ao T Al 1.6§
2
RO 2.1 4 1
25
0 .89 1.02 .98
2
HO 12.89 7.89 10.08
2
Total 106.06 98.76 106.03

In percent




fable 18
¥andvi Taluka
¥andh :-
Depth 0-1a {o-19nf{8n-
Horizon Box B B
Perricrete Saprolite Saprolite
Bentonite Bentonite
26.98 45.24 45.14
18.62 28.28 29.26
35.28 8.55 8.80
T 1.96 1.82
02 ! .23
.88 1.92 1.62
.92 .98 B9
A0 1.52 .98
1.4 1.13 1.18
1.89 1.02 1.04
1.12 .99 .99
14.89 12.09 10.08
Total 102.22 101.99

103.84

In percent




-y

Nandvi Taluka

- e o o o e

e 0 om0 o

Sherdi :-
Depth 0-06n 0.6-
Horizon B B
Saprolite Saprolite
Bentonite Bentonite
§i0 31.88 40.88
2
Al o 24.89 22.68
23
Fe O 12.70 10.68
21
1o 1.39 1.72
2
0 1.42 1.12
9 .
Cal 3.12 3.64
Hg0 2.91 3.68
[ 1.00 1.24
2
Ha O 1.48 1.64
2
PO T T
25
hi] 1.68 1.02
2
£o 11.06 11.08
2
Total

93.83 93.38

In percent




Table 20 159

o o 0 o

Mandvi Taluka

Sherdi -~
Depth 0-07e 0.Tw-1.2al.28
Horizon Box B B
Ferricrete Saprolite Saprolite
Lithowarge Bentonite
$8i0 18.25 35.25 40.25
2
it o 14.92 22.68 18.23
23
fe O 4.79 15.89 9.62
23
110 2.15 1.98 1.72
2
¥n0 58 .68 .69
2
a0 1.98 2.4 4.90
a0 1.96 2.48 3.60
] 1.20 1.36 1.60
2
Ha 0 1.2 1.46 1.90
2
PO 6.40 2.62 1.98
25
00 1.28 .10 T
2
Ho .98 12.08 16.06
2
Total W w08 wes T

In percent




Table 2t

Mandvi Taluka. Hasla (HST)

151

Depth 0.0-1.3n  1.0n-2.6s 2.6c-3.28 3.28-4.2a 4.2n-

forizon Box Box B B C.

Ferricrete Alucrete  Saprolite Saprolite Basalt
) Lithomerge Bentonite

¥ajor Oxide

$i0 20.20 1070 3.2 39.00 49.10
2

a0 1580  5.10 0.4 15.20 9.00
23

e 0 W5 1040 1008 15.10 4.80
23

10 5.61 3.76 3.80 3.40 1.90
2 .

0 02 .09 08 05 10
2 ‘

Ca .18 1 1.02 69 80

Hg0 10 .02 1.80 L7 180

0 . 05 .80 89 1.00
2

Ha 0 0 10 ' 1 68
2

PO 11 52 ? 0 Y
25

e A8 5.28 ' 5 A9
2

10 2290 1042 258 0 2.5 20.60
A ,

fotal 09.68 10033 9112 9.1 90.41

Trace Elenents (in ppu.)

Ba 15 2 2 1 10

Ca 4 30 30 2 2

Bb 2 3 3% 4 50

§r 4 50 52 56 55

In 80 %0 120 % %

Pb 10 15 15 10 &

n 55 50 {0 30 20

Cr 110 150 130 170 170

8 80 %0 % 125 .

Co 10 18 20 20 2

v 100 100 100 100 80




Depth in metre

in metre

Depth

~
i

VARIATION OF MAJOR OXIDES IN THE LATERITE PROFILE
AT HAMLA VILLAGE ,MANDVI TALUKA, KUTCH DISTRICT

: 152
Percentage of Oxides
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VARIATION OF TRACE ELEMENTS IN LATERITE PROFILE
AT HAMLA VILLAGE , MANDVI TALUKA , KUTCH DIST
H

140 1

120 -

100

80

Quantity of elements(in ppm)

60 Mn - Sr

B Sr P

\C,U

40 Zr, Rbi,Ph

. Mnt: |

Ry
20 Ba Co ,Cu
) Co, Bb. Ba
0 N i T T
1 2 3 4 5

Depth (in metre)

FI1G. 69

Horizon B ox(Fe AL ‘ B C




Table 22

SET GAINS ARD LOSSES OF HAJOR OX{DSS AND TEACE ELENENTS

BASED ON & Cr-BETAINED HASS BALANCE MODEL.

Taluka HAHDVI

Tillage:  HAMLA

HST TYPE SECTION
Bed rock thickasas consumed to producs present thicknsss

of the woathered profile : 150 [

t-1.3 1328

Depth 2.8-3. 324

Horiaon Bax(Fer]  Box{Alu}  B(Sap} B{Sap}  Remaris

8102 -58 85 -15.30 -19.48 -20 57 Overall loss with aaximus aobility
in the Box zo0ze.

A1203 15 58 6§19 03 204 25 68 88 Ovarall gain with a maximus in the
Boz(&lu} horizon

e O 811 45 145.55 174.81 214.58  Overall galn with saximus la the

23 .
top and bottom horizons
Ti0 195.28 124.28 181 53 78.94  Overall galo eith a saxisus fn the
2
top horizon.
%20 -80.00 -2.00 -21.53 -50 00 “Ovsrall loss with maxisus achility
2
in the top and botlom horizons.

Cad ~11 50 26.91 [ E] ~13 75 Kid-profile gaina in the Box{Sap) and
Boz{Alu) zones with undar-and overlying
zones of depletion.

¥gd -84.713 -39 18 -23.88 -1 36 Ovarall losses with mobility incressing
bigher in the profile

10 -85.00 -84 33 -1 53 -11 00 Overall losaes with mobility iscreasing
2
higher i the profile
LN -87.05 -83 33 1 4§41 Bottom horison of gain with overlying
2 ;

) depleted sones.

PO 0500 1313 1 75 00  Overall galp with a sazisus Is the

2% -
top borizon.

B o 50,00 128.88 181.53 - Overall gain with a wid-profile saximua
in the Beap zo0ne,

Cu 100,00 70.00 96.15 = Overall galn with a maxinum ip the top
008

1 ~80.00 ~20 &8 -8 46 -20.00  Ovarall losa with imcressing sobillty

3 *hlsher in the profile
i - -
Se -1212 . -3.08 L83 - Orerall loss in the profile
1

4 -13.78 -3 £5.18 . Two top borazons of depletion with an
undarlying zone of gain

1 -1.n -82.22 -56.41 -11.11  Gwerall loss with an increase in

- sobility higher in the profile.

¥ 7500 1833 88 50 00 Orerall gain with sazisus in the top
two horizons.

Cr - - - - i o

|} - - - - - .

o ~50.00 -2 00 -30 78 - Ovarall losses with mazieus wobility
in the top and botton borizons

¥ 25.00 41 86 63 46 25 00 Overall gain with a mazisue in the

) ald-profile region
i 00 08 N 11784 3333 Overall gains with 2 maxiaun in the

15¢



¥andvi Taluka

Table 23

i-ray data Box - Perricrete

Hagla :~ HiST Type Secticn
¢ (1) {d) Spacing Intensity & Remark
{4o) Qbserved Calculated -
~ Io Ie

17.90 4.9417 92.50 100.00 Goethite
18.80 4.4848 31.00 33.51 aolinite
20.00 4.4907 17.00 16.38 Eaolinite
24.80 3.6193 7.00 7.57 Iaolinite
25,80 3.4832 .00 6.49 Hagheaite
26.10 3.4126 1.50 §.65 Magheaite
28.80 3.3517 2.00 1.58 Quartz
27.00 3.3114 8.00 2.4 Quartz
27.10 3.2902 7.00 7.57 Lepidocrocite
27.80 3.2084 3.50 3.18 Haghewite
35.20 2.5443 8.50 9.18 [Imenite
35.30 2.5426 14.00 15.14 Ilpenite
35.680 2.5078 5.00 5.40 Hewatite
36.40 2.1085 17.00 18.38 Lepidocrocite
37.90 2.3179 3.00 3.24 Anatase
38.70 2.3262 .00 §.49 Naghenite
40.20 2.2429 8.50 9.18 faolinite
42.60 2.1219 11.00 11.89 Quartz
43.70 2.0712 8.00 8.65 Diaspore

~
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Table 24
Handvi Taluka Y-ray data Box - Alucrete
famiz :~ ST Type Section
2 {(0) {d} Spacing Intensity % Bemark
{fo) Observed Calculated p
Io Ie

18.20 4.873 88.00 100.00 Gibbsite
20.20 4.3951 28.50 32.38 Gibbsite
2.5  4.3285 14.00 15.91 Gibbaite
25.20 3.5346 4.00 4,55 Anatese
26.50 3.363¢ 4.00 4.95 Kaolinite
26.90 3.3143 7.00 7.98 Quartsz
21.90 3.1914 §.50 .25 Gibbsite
28.60 3.1213 2.00 2.21 Gibbsite
38.50 2.4814 10.00 11.38 Goethite
37.00 2.4296 3.00 3.4 Gosthite
31.60 2.3919 13.00 14.77 Gibbsite
39.30 2.2923 2.50 2.84 Gibbsite
40.10 2.2485 §.00 4.55 Kaolinite
41.60 2.1709 5.00 5.88 Kaolinite
4.10 2.0535 .50 9.86 Gibbsite

45.40 1.9917 8:50 7:50 Gibbsite




Mandvi Taluka

Table 25

I-ray data

B - Kaclinite

HST Type Section

Hamla :-
2 (0} {d) Spacing [ntensity £ Repark
(4o) Observed Calculated
Io Ie

19.95 4.4509 22.00 50.00 Kaolinite
20.40 4.3529 39.00 88.64 faolinite
21.40 4.1513 31.00 84.09 aolinite
23.20 3.8334 18.00 40.91 Kaolinite
23.80 3.7697 10.00 22.73 Haghemjte
25.00 3.5624 44,00 100.00 Haghemite
25.50 3.4956 30.00 66.18 Haghemite
26.50 3.3634 10.00 22.13 Haghemite
28.80 3.0997 2.00 4.55 Quarts
31.80 2.8135 8.00 12.63 Calcite
35.10 2.586 18.00 40.91 Kaolinite
35.50 2.5285 14.00 31.82 Kaolinite
368.00 2.4948 20.00 45.45 Kaolinite
37.90 2.3119 9.00 20.45 Faolinite
38.60 2.3354 32.00 12.72 Kaolinite
39.30 2.2823 18.00 40.91 Kaolirite
45.680 1.9894 9.00 20.45 Kaolinite
46.90 1.9374 2.00 4.55 aolinite
48.00 {.8955 4.00 9.09 Anatase
43.50 1.8441 3.00 §.82 Maghemite
51.10 1.7874 2.00 4.55 Kaolinite
55.10 13.00 29.55 Kaolinite

1.6888




Table 26
Handvi Taluka L-ray data B - Bentonite
Hamla :- #ST Type Section
2 {0} {d) Spacing I[utengity X Remark
{ho) Observed Caleulated
Io Ie
17.50 5.0474 60.40 100.00 Hontmorillonite
18.80 4.7647 42.20 69.87 Quartz
19.90 4,4563 6.00 9.93 Kaolinite
20.40 4,482 10.00 18,56 Kaolinite
4.4 4.14712 9.00 14.90 Ksolinite
22.30 3.9907 7.00 11.59 Beidellite
23.20 3.6284 11.00 8.2 Beidellite
28.80 3.0964 6.00 9.93 Hagheaite
29.00 3.0753 8.00 13.24 Quartz
29.80 3.0143 9.00 14.90
30.00 2.9751 11.00 18.21
31.80 2.8108 9.00 14.90 Kaolinite
32.60 2.7435 8.00 13.24 Hontronite
33.90 2.8412 8.00 9.93 faolinite
.10 2.853¢6 8.00 13.24 Ksolinite
36.00 2.4918 7.00 11.59 Kaolinite
31.90 2.3111 .00 8.93
38.50 2.3355 £.00 .62
39.80 2.2624 7.00 11.59 Beidellite
40.50 2.2241 1.00 {1.5 Beidellite

42.80 2.1187 7.00 11.59 Beidellite




Table 27 159

o e o e o o ot 2

Mandvi Taluka X-ray data € - Basalt
7 Hamla :- HEY Typs Section
2(0) {(d) Spacing [atensity & Remark
{4o) Observed Calcuiated
Io [e

18.60 4.7647 86.00 100.00 Quartz
19.90 4.4583 43.00 48.80 Quartz
21.30 4.1685 18.00 20.90 [iabaradorite
2.3 3.9907 16.00 18.60
23.80 3.7344 11.00 12.80 [lmenite
24.10 3.66884 8.00 §.98 hugite
24.60 3.8145 8.00 9.2 Rugite
21.00 3.2084 2.00 2.32 Augite
21.710 3.2188 22.00 25.00 Sphena
28.00 3.19828 8.00 .98 Haghemite
28.80 3.0964 24.00 21.90 Labradorite
29.00 3.07583 4.00 4.65 Olivine
30.00 2.9764 1.00 8.14 kugite
31.00 2.8813 8.00 9.30 Hagheuite
32.60 2. 435 10.00 11.32 Sphene
33.90 2.6412 21.00 24.42
34.50 2.5% 19.00 22.10 Rutile
B0 2.5538 12.00 . 13.95 Lepidocrocite
36.20 2.47685 7.00 8.10 Augite
38.10 2.5561 15.00 17.40 Rutile
39.20 2.2954 14,00 16.28 Maghenite

©20 229 400 16.28




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

7.

Depthin| Horizon |Dominating

meter minerals
e i g - -
{ Box=— Maghemite
Ferricrete| Lepidocrocite
¥aolinite
{imenite
Quartsz
floethite
Diaspore
Anatase

Owl, 3m

Box- Gibbsite
1,3-2.6m Alucrete Xaolinite
' Goethite
Ruartz
Angtage

B~ 1| ¥aolinite
Maghemite
Kaolinite Quartz
Calcite
Anatase
Maghemite

2,6-3,2m

B— ¥

Beidellite
1,2=4,2m Vontmorillonite
Bentonite Vontronite
Yaolinite
Quartz

-]

A Labradorite
C~Basalt Augite
4e2-m Olivine
Quartz
Ilmenite
Rutile
Sphene
Maghemite
Lepidocrocite




Table 28 161

Mandvi Taluka

Hamla :- )
Depth 0-14 L4192 1.9a-
Horizon Box B B
Ferricrete Saprolite Saprolite
Lithomarge Bentonite
§i0 26.80 37.80 46.68
2
Al O 14.680 34.60 10.68
23
Fe 0 35.40 5.10 9.62
213
- 140 1.48 1.28 1.42
2
¥a A8 .02 69
2
Cal 1.02 .M 1.48
Kgl .96 .18 .82
I .20 .20 1.28
2
§a 0 .98 .80 1.48
2
PO 42 .16 A2
25
5] .88 .00 1.20
2
] 12.08 18.02 20.68
2
fotal 94.95 96.4! 98.45

In percent




Handvi Taluka

e s e ot e e

Hamla ;-
Depth 0-0.4n 00.4p-1.3u 1.3w-2.6z 2.6m-
Horizon Box Box B - B
Ferricrate Ferricrete Saprolite Saprolite
. Lithomarge Hentonite
810 -23.68 24.98 38.92 46.72
2
Al G 12.42 12.62 32.46 10.42
23 )
Fe 03 38.12 36.48 - 7.02 6.62
2
Ti0 1.42 1.62 1.12 1.2
2
L] .04 .18 12 .89
2
Cal .68 .58 .92 .68
g0 .98 1.04 28 21
£e 1.12 .98 .82 1.08
2 -
Ha € 1.68 .96 .88 1.42
2
Pe 1 .82 1 b
25 .
o0 1.12 1.12 1.00 1.42
2 .
- B0 14.82 13.08 18.48 26.48
2 .
Total 97.67 106.10 100.10 97.34

In percent

-




Table 30 ‘ 163

Tumdi ;-
Depth 0-0.3» 0.3-1.Te LT%w
Horizon Box Box B
Fereicrete Alucrete  Saprolite Saprolite
Lithosarge Bentonite
§i0 24.68 14.96 37.80 48.56
2
Al O 18.98 50.70 24.60 19.32
23
Fe 0 32.98 14.98 10.10 7.14
23
1i0 4.98 3.15 3.48 2.88
2
¥n0 10 .02 .02 .89
2
a0 1.36 1.21 1.24 1.48
g0 .28 .22 .18 .32
] .18 U 20 .25
2
Ha 0 .98 .80 .90
2
PO .48 18 18 R
256
0 1.88 1.78 1.00 .90 .
2
RO 14.98 13.20 18.08 15.80
2
Total 100.60 98.65 98.65 96.96 ] o

In percent
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fable 31
Shdasa Taluka (1S1)
Kandra. {in percest) )
I-);;;; 0.0s-1.78 1.7e-3.28 3.2-3.72 3.Tm
Eiorizon Box Box B ¢

Forricrete Alucrete  Saprolite Deccan Trap

8i0 24.83 11.50 37.60 49.80
2
Al O 19.56 54.80 30.80 27.80
23
Be 0 38.21 4.22 4.10 9.80
213
1i0 3.66 4.15 4.80 8.60
2
.14] .80 .01 .01 T
2
Cal .01 .46 .32 1.02
Ng0 1.78 15 10 - 1.00
Ko K1 .28 .08 90
2
Ha 0 .50 57 - .80
2
PO .2 .22 .18 .3
25
(i} .68 44 .46 2.00
2
HoO 10.12 23.03 21.90 3.90
2
Total 99.63 100.35 100,35 105.96 -
Trace Eleuwents {iz ppe.)
Ba 20 20 20 2
{u 80 80 60 80
Bb t b T T
Sr 10 20 20 30
Zn 30 40 40 60
Pb 5 5 5 5
i 80 70 80 40
fr 80 50 40 40
Y 10 2 40 60
o 30 40 80 80
[} 5 5 5 5




in metre

Depth

Depth in metre

VARIATION OF MAJOR OXIDES IN THE LATERITE PROFILE 165

AT NANDRA VILLAGE, ABDASA TALUKA, KUTCH DISTRICT

Percentage of Oxides
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i 3, A i
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VARIATION OF TRACE ELEMENTS IN LATERITE PROF!LEISb
AT NANDRA VILLAGE, ABDASA TALUKA KUTCH DIST,

160 -
140
120 -
™ 100 A
e
(o}
Q.
c M
= 80 Cu,Mn
[Ta]
5
£ Cr
& 60
[ ¥
©
._’;_.‘ 40 4
& Zn Co
3
20 Ba
Sr,Ba, Zr, Nj
Pb.V
0 ; r T T
1 2 3 - 4
Depth ( in metre) \
Horizon Box (Fe,Al) B C




HEY GALNS AND LOSSES OF MAJOR OXIDES AND TBACK BLEHENIS

BASED ON A Cr-RETAINED HAGS BALANCE HODEL

Yaloka. &BDASA Village:  BANDRA

ST TYPE SECTION
Bed rock thickness cousused to produce present
thickness of the weathered profile - 180 2

Dapth 0-1 7 1.7-3.22 3 2-3.7s
Horizon Box{Fer) Bpx(Alu) 8(Sap)  Remarks
§i0 -8 78 -81 52 -2 49 Overall loss with tncraaain} wobility
2 higher 1n the profile.
(] -§3 09 §1.12 10.79  *Top depleted zone with underlying zones
23 of galn
fe 0 189 ;5- —35.5§ ~;8.1ﬁ Tu;‘;;;izon of gain with nudcrlyi;g
¢ &eyleted 100e8.
110 -71 82 -81.39 <44 18 Lost throughout the profils with mobility
: increasing higher in the profile =
H#ol - - - -
H
Cal -38 4 -§3 32 -68 62 lLost ;;;;ughout the profile with eobility
fucreasing higher in the profile
g 18 68 -88 08 -80.00  Yop horizon of galn with underlying zones
of depletion.
(20 -89 28 -15.11 9111 Ovsrall-i;ao throughaut the »ro(ii;
i;;{; 6890 4300 - Overall loss throughout the profile
-P0 -58 86 -48 23 47.05  COverall loss with mobility increasing
28 higher in the profile
Ba - - - -
Cu i - - Yop borizon of gain with lower horizons
shoving logses
- : - - - -
§r -nmn ~48.88 -33.33  Ovarall loss with sobility Increasing
bigber in the profile
In -86.66 -5.8 ~33.33  Overall loss with naximum mobility in the
top and bottom borizons,
4] - - - - ;
1 >
l ]
Wy 3.9 40.00 50,00  Overall gain vith a maximum iz the bottos horizen
sobility increasing higher in the profils.
Cr - - - -
i -88 88 -73 33 -33 33 Overall lose with mobility focressing
bigker in the profile
Co ~75 00 -60 00 -25.00  Overall loss with mobility increasing
bigher in the profile
; - : : .
i 33 33 -

Top borizon of gain with underly:ng zomes
shouing losses

167



Table 33 1 58
Abdasa Taluka. (LST) ’
Baredi. {in percent)
Depth On-0.3n 0.9e-0.9% 0.0n-2.1n 2.1n-3.0n 38m-n 4
torizon A Box Box Box B ¢
Soil Forricrete Alucrete ~ Alucrete  Saprolite Basalt
8ig 14.80 14.83 §.40 5.50 37.60 48.80
2 - .
Ao 19.20 19.58 68.60 56.70 _ 30.80 27.80
238 .
Fe 0 48.21 48.21 2.38 2.22 410 9.80 -
23
140 3.86 3.88 3.3 4.15 480 3.60
2 e ’
¥n .98 .90 .02 Rl 01 1
2
a0 01 01 .86 48 4200 102
g0 1.79 1.78 .20 15 A0 100
0 40 .01 .30 .8 .08 .80
5 :
Ha o .10 .05 A8 57 b .80
2 -
PO -2 .22 1 .22 .18 2
25
¢0 1.00 .18 .84 1.03 A 2.0
1
HO 9.98 10.08 22.89 23.03 21.90  3.80
2
Total 100.07 104.11 104.11 94.32 100.33  100.78
Trace Elements {in ppa.)
Ba - 1 1 T T T
] - 90 70 70 10 80
] - § 5 § § 5
r - 20 30 30 4 50
In - 10 2 20 20 2
b - . KD, . K. MD.
¥ - 80 50 45 45 2
Cr - 90 80 80 80 ]
ii - 40 1] 60 80 90
Go - 20 20 k1] 50 L]
[} - 20 5 s T ?
i - 20 10 5 ] 5




VARIATION OF MAJOR OXIDES

AT NAREDI VILLAGE, ABDASA TALUKA

Percentage of Oxides
0 20 30 40 50 60 70 80 90 100
1 3

oA 1 A ] H I} 3 i

IN THE LATERITE PROFILE

, KUTCH DISTRICT
163

Depth in metre
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VARIATION OF TRACE ELEMENTS IN LATERITE PROFILE 173
‘AT NAREDI VILLAGE, ABDASA TALUKA KUTCH DIST

160 -

4404

. 1204

\‘1 00~

60 -

Quantity of element ( in ppm)

40

80 -

Cu,Cr

20

Depth ( in metre)

Horizon

Box ( Fe, Al) B c




Table

HEY GAING AND LOSSES OF MAJOR OLIDES AND TRACE ELENEXTS

BASED O¥ A Cr-RETAINED BASS BALANCE HODEL

Taluka. ABDASA © Village:

KAREDI
6T TYPE SECTION

Bed rock thickaess conauxed to produce pressat thickness of

woatbered profile 19w
Derth MO 0308 09 2006 Lih
Horizon 4(Soil) Box{Fer)  Box{Aln)  Box{Alu}  B(Sap) Remarks )
si0 - -13.52 -9 18‘ -86 95 -.49  Overall losses with maxinus
z wobility in the Box horizon.
A0 - -31 & 146 18 103.95 10.78  Top borizon of loss with a0
28 underiying zome of gais maxiss,
Fe 0 - "- 337.;1 -'J;t'.l;m”-:;:l'ﬁl -56.18 Top l;;;i;on of gain with
23 i undeelying zones of depletion.
10 9.62 13 05 15 22 33,33 Overall galne with o mazisvs fa
: the bottow horizon.
a0 »os - - - - -
2
G - -89 12 -15 68 -5 90 -88 82« Overail lozses with maxisu
mobility ia top and bottos
horizons.
Hgl - 58 22 -80 00 -88 90 -80.00  Top horizon of galn with underlying
sones of depletion
o - -89 01 ~68.68 ~68 Bé -81.11 Ovc‘u-li“losues with top and botton
’ 10nes showing waxisum mobility.
K 0 -84 44 -40 00 -28 18 - Overall loge with an increass ia the
’ wobility higher in the profile.
PO - - - -8 3 -5 00 Overall loss with saxisus sobility io
28 the upper horizons where 1t 1n lost
) - - - . - -
Cu - §0 00 16.86 16.66 16.66 Overall gaing with & maximux in the
top horizon.
b - ¢ ¢ ¢ ¢ -
Sr - -64.4 -40.00 -40 00 -20 00 Overall lose vith an increase in the
I nobility bigher in the profile
1 - -50.00 , ¢ ¢ [ Overall lose with saxisus acbility
. in lover horizons.
't
3 - LD 8D, ®.0. ¥D -
i - 200.00 150.00 126 00 12500  Overall g;-ln vith a maxiwum in the
top moat borizon.
Cr - - 4 ¢ c -
1 - R *55.’55 -33.33 -33.33 -11.11 Overall lose with an incresse in the
aobility higher in the profile
Lo - ~14.60 - ~51 14 ~14.28  Overall oss with an lncrease in
wobility higher in the profile
¥ - ¢ b b 1 -
ir - 400 00 100 00 ¢ ¢ Increane higher In the profile

171



Table 35
todasa Taluks
Rapdbanpur -
Depth - 0-0.4m 0.4-1.2;" 12w - B
Horizon Box Box - Box - S
Borcicrete Fervicrets Alorete
8i0 22.14 28.96 L 20.42
Al (2) 16.16 19.40 40.60
179203 25.86 24.66 3.66
Tig ! 2.89 3.89 3.89
!!n()2 A2 2 Ril}
Caﬁz .88 .96 - .82
Hg0 1.68 1.96 1.80
[o .98 0 0
Hg 0 .02 T T
B g 1.02 .98 B4
25 ’
o L.14 .68 - .89
Hgg 12.62 16.80 16.80
Total 88.21 90.8(; ----- 90.66 ‘

In percent
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Table 38
Abdasa Taluka
Miyani :-
Pepth 0-1.20 1.2-2.4%
Horizon Box Box
Alucrete  Alucrete
§i0 g.08 12.70
2
il 0 83.84 §1.80
23
Fe 3.4 3.00
213
110 4.12 3.89
2
a0 T 01
2
a0 .90 .96
gl 1.00 .84
I0 40 .50
2
Ha 0 1 A7
2
4] 42 .38
256
60 82 .02
2
o 19.60 14.85
2
Total 0. w0 T

Iu percent




Table 37
Abdasa Taluka (HST)
Chiyasar {In percent}
Depth On-0.4n 0.4n-0.Ta 0.78-1.6a 1.0w-1.9w 1.0p-
Horizon Box Box Box B ¢
Perricrete Ferricrete Alucrete Saprolite Basalt
510 28.11 28.89 21.50 31.60 1.9
2 .
Al o 12.57 10.68 48.70 30.80 11.12
23
T Fe 39.22 42.28 2.2 4.10 17.28
P23
Ti0 .68 3.58 4.15 4.80 .29
2
¥o0 .55 .38 .01 01 A3
2
Cal .08 .02 48 32 .53
¥gl 5.59 1.18 15 10 41
[o .02 .03 28 .08 01
P
¥a 0 .08 .03 57 1 A2
2
PO 4 .08 22 .18 .02
25
i) 1.09 .25 1.03 A4 Al
2
Ho 10.04 16.96 23.03 21.90 1
2
Total 104.32 100,32 100.32 100.33 81.97
Trace Bleaents {In ppm.)
fa ' 30 30 40 80 80
Ca 80 60 80 60 80-
Bb ND. ND. . ¥D. 1
§r 5 10 10 1 - 20
n 80 85 70 10 80
4] 20 20 30 40 50
o 4 30 25 25 25
Ce 30 20 20 20 19
¥i 50 50 80 Bo 100
o 4 50 60 10 80
v 10 10 1 5 1
30 20 20 20 10

B 3



Depth in metre

Depth in metre
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VARIATION OF MAJOR OXIDES IN.THE LATERITE PROFILE

AT CHIYASAR VILLAGE, ABDASA TALUKA, KUTCH DISTRICT
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VARIATION OF TRACE ELEMENT N LATERITE PROFILE
AT CHIYASAR VILLAGE, ABDASA TALUKA KUTCH DIST178
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Table 38

WET GAINS AKD LOSSES OF MAJOR CKIDBS AND TRACE BLENENIS

BASED ON A Cr-BRTALHED HASS BALANCK MODEL

Taluka 2BDASE

Villsge.

CHITASAR

ST YIPE SECTION
Bed rock thickness conmued to produca present thicksess of

weathered profile . 115 u
Depth 0-0.4n 040.7s 0T-16s 16-1.9x
Borizen Box{Fer)  Box(fer]  Box(dlu) B{Sep) Bewate
;;6 .......... .....:;6'31 -89 45 -1 ;;h -0 24 Loat throughout zhg p;otlle with a
: zaximon nobility in the box some.
ii'é ) ;4.64 55,07 k.'xos.aa 'iéz;é Hid-profile gais in the box{Alu} sote
B with an overlyicg depleted zoue bul
vith an underlying and topeost zose
of pain
;;-&.- ;1‘%1. 22:;5 ...... ~§§-§; ------ :éé-;é Gaine in the Box{Fer) horizon with
2 undetlying zonss of depletion
Ti0 51;-;;- 517 24 -615 3 72;-58 Gains throughout the prifile with a
2 nazimua in the botion zone.
¥n0 182 65 4615 -86 18 -86,15  Galns in the Box(Fer) z;ne with under-
: lying horizons showing depletinn.
Caf -92 45 -98 11 -56 60 —;é-é; Losses throughout wath waxinos wobility
in the Box{Fer) horizon
i;&' 27 -87 80 -98 42 -98 95  Yop horizon of galn vith uaderlying
borizons of depletion
i-é ................ 55-55 ------- ;&‘66 ----- iébé 00 ._é&6<6é~ Overall galns with a ;;XlIUI in the
! Box{Aln} and Hsap horizons
wo T T A
: {Alu)eith averlying zomes of depletion.
ons i;é.ﬁﬁ 56.00 450.00 350 00 Oversll gaine ;i;;;;;;ut the profile
Ba -87 80 -81.25 -15 00 -62 50  Overall loswea with mobility
iscreasing higher fn the profile,
Cu ¢ ¢ ¢ ¢ -
B - - - . .
Sr -8 66 -15 00 -75 00 <1500 Overall losses with mobllity
increasing higher in the profile.
In -75.00 -58 87 -58 25 -86 25  Overall loszes with eobility
/
! . * increasing higher in the profile.
Pb -86 68 -80 00 -70.00 60 00 Overall losses with wobhality
, v ncreaeing higher in the profile
] 46.56‘ {000 50.00 §0.00  Increase higher {n the profils.
Cr - - - - -
31 -83 33 -15.00 -88.00 -6 00 Overall losses with waxisum mobility
) in the two bottoa horizons
Co -83.33 -88.78 -62 50 - ¢ r. 11 losses with nogilitx increa- o
siug higher in the profile.
¥ - - -

Ir
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Table 38

......... ‘ 178
Abdasa Taluka
Kharuva :-
é;é;p =h.pm GB:1l3m
Horizon Box Box
Ferricrete Alucrete
§i0 24.83 28.89
2
L1 0 19.56 22.68
23
Fe 0 Js.2 40.28
23
Ti0 3.4 3.58
2
¥n0 90 .38
pA
Ca0 il .02
Hg 1.78 .98
£o 0t 03
2
¥a 0 .08 03
2
B0 .22 .06
25
co .18 .25
2
KO 11.88 11.85
2 .
Total 108.83 108.83

In percent
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Table 40
Mhdasa Taluka.
Ndtr S
Depth - (n-0.6e O0fc-18x 1.8e2.1y 2.1n-2.80 2.60-3.22 3.2~
l—{orizon Box Box Box ’ ] B €

i 1 e 8 S O e 0 o o

Rerricrete Ferricrste Alucrete  Saprolite Saprolite Basalf

810 20.20 19.96 12.12 30.70 39.00 42.30
2
AL O 15.80 15.46 49.92 21.10 25.20 18.80
23 Co
Fe 0 .15 36.15 11.28 20.40 17.10  17.00
23 .
1i0 5.81 4.80 2.80 3.76 J.4 2.8¢
2
0 .02 .02 .08 .09 .05 .05
2
(a0 .18 .90 1.00 91 .89 1.87
Ng0 A0 Al 1.27 1.02 1.78 2.68
[0 05 .07 T .05 .89 1.93
2
Ka 0 .02 10 1 .10 i 1.00
2
PO A7 .20 1 .52 07 B
25 -
00 .48 .26 T 5.28 .85 2.00
2
HoO 22.90 20.90 20.26 10.46 10.25 8.06
2 .
Total 99.29 99.33 99.33 100.37 99.77  99.67
Trace Elements {In ppe.)
Ba 40 40 80 80 80 90
Cn 70 70 70 80 60 50
b 10 10 10 30 K11 4
gr 60 7 90 90 % 100
Zn 50 45 45 40 40 0
P 1 T ] ] 5 §
fn 80 70 55 55 55 3
Cr 80 70 70 70 70 70
i 40 80 70 70 70 90
Co 20 30 30 30 K 1] 40
v 30 10 10 10 10 10




iNn metre

Depth

Depth in metre
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VARIATION OF MAJOR OXIDES IN THE LATERITE PROFILE

AT NUNDHATAN VILLAGE, ABDASA TALUKA,KUTCH DISTRICT
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VARIATION OF TRACE ELEMENTS IN LATERITE PROFILE AT
NUNDATAR VILLAGE, ABDASA TALUKA KUTCH DIST. 181
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Table 41

NET GAINS A¥D LOSSES OF HAJOB OXIDES AKD TRACE ELEMENTS

BASED 0K & Cr-BETAINKD MASS BALANCE MODEL

Taluka ABDASA HUKDATAR

LST TYPR SECTION
Bed rock thickneas consumed to produce present thickness of
veathered profile . 130 o

Y1liage

Depth 0-0 8a 0618 1821 21260 28-3.0a
Horizon Boxii;r) Box(Fer)  Box{dla)  B(Sap} Bté;;) Bemarks .
§i0 -58 2§ «52.8L -68.92 -21.42 -7.80  Lost throvhout the profile with maximus
: mobflity in the Box horizon .
Alzﬂa -29 46 ~21 12 154 89 38 26 28 00 Two top horizoss ot depletion with an
H uederlying Box{&lu) zone of galn aaxima
folloved by other zones of minor galus
};-6; BN 112 684 -;;.;( -&&-é& ....... - Hid:;;;}ii;‘ﬂoxtllul zone of loss with
23 au overlying zone of gain maxfaum and
vith an ynderlying winor zons of gain
1o 68 70.81- 33-5& ------- 56:5;‘-~.0verall g;xn with tve Lop horizons )
’ shoving gain maxinum
¥al -35 00 -§0 00 60 00 ] &6‘ - r;;‘;;;-;;rizonu shor losses, folloved by
! teg zones of gain with the bottom ope
showing & eaximus.
Cal -90 58 -46 10 -40 11 ~45 S& -5 63 Lost ;hruuéienh the profile with the top
and botton horizons showsng waxizus eobility
¥eb -9 1 -82 46 -52 &5 -5;‘5;-‘ -3 3;-.~~£;st throu;;;ut the profile with achility
Increasing higher in the profile
10 W w3 1 9140 5388 Lost throughout the peofile vith aobility
: i increasing higher ln the profile
lazo -38 25 -30 00 1 -80 éé' -28 00 S;;;;‘;;;;‘;ohilitt sl
PO -3 80 -84 51 ! -8 7%. -§1 1 Lost-;g;;ughout the profile with maxisus
2o wobility showa by the top aad bottos zones
Ba -8l 11 -55.55 -3 % -1y -1 1 lLest thr;;ghont with increasing mobility
bigher in the profile
Cu 260 #0 46 00 2 00 2000 Gainme thro;ghout vith a aaxisum in the
sid-profile -
b -76.12 -75 60 -75.00 -25 06 -25 00 lost steadily upvards, with saxisce
aobility ia the upper zopes,
Sr -47 50 -30 00 -10 00 -1000 --10 00  Steady loss with maxiwum wobilsty
; in the upper borizons.
Ia 45 83’ 50 00 , 50 00 3333 % 3333 Steady galn higher in the profale
P 1 1 T, * - - -
L 100 00 100 60 30 50 30 50 305 Stead;‘;;;;.upvards with 2 |nxilu; ------
: in the top horizone
o - - - - - - -
| 1} -8l 1 -4 -22.22 ~22 ;2 -22 92 Steady losas upwards with a ;axllun )
wobility in the top horizon.
to -50 00 -25 00 -15 09 -25 00 -25 00 Shows mame mebility as Mu
v 162 50 - . . -
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Table 42
Abdasa Taluka. (IST)
Balachor {in percent)
Depth i 0a-0.9u  0.9s-1.6a 1.6-2.9m 2.6a-3.2n 3.2n-
Horizen Box Box Box ¢ ¢
Ferricrete Ferricrete Alucrete  Basalt Basalt
5i0 31.70 25.30 31.50 40.30 47.28
2
Al 0 18.70 22.00 56.70 22.50 21.12
23
Be 0 2.3 21.80 2.22 11.% 17.68
23
1i0 {10 3.56 4.15 3.03 .29
2
¥n i) .15 .01 .05 Bk
2
(a0 A5 .36 .46 1.13 .53
¥g0 W .40 15 2.28 M
(] .02 .03 .28 .16 01
2
Ha 0 .01 .03 57 .38 A2
2
PO .12 A3 2 22 02
28
€0 .28 13.10 1.02 1.15 Al
2
KO 23.23 8.16 13.03 10.70 12.08
2
Total : 110.90 100.82 120.31 99.78 100.35
Trace Elemonts {in ppu.}
Ba 2 20 0 30 50
tu 80 8o 60 80 40
g 10 10 20 30 50
Sr ¥D. ND. K. . .
7n 4 50 55 60 (]
b s 1 {0 {0 40
fn 80 70 80 60 50
tr 80 60 60 60 60
N 40 60 80 80 90
Co 100 120 120 120 130
] ] 5 § 5 5
Zr k] Kli} 20 10 1




In metre

Depth

in metre

Depth

184

VARIATION OF MAJOR OXIDES IN THE LATERITE PROFILE

AT BALACHOR VILLAGE,ABDASA TALUKA, KUTCH DISTRICT
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in ppm)

Quantity of elements (

Horizon

VARIATION OF TRACE ELEMENTS IN LATERITE PROFILE.
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AT BALACHOR VILLAGE, ABDASA TALUKA KUTCH DIST.
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Table 41

MET GAINS MWD LOSSES OF MAJOR DXIDES AND TRACE BLENENTS

BASED 0¥ & Cr-BETAINED MASS BALANCK MODEL.

Talnka  ABDASA Village BALACHOR
LST TIPR SECTION

Bed rock thickness consueed to produce presest thickaess of

the westhered profile 160 &

in the profile.

Depth 0-0 $a C9-16a 1629 2930a
forizon Box(Fer) Box{fer}  Boz{Aly} C{Bas} Remarka
§10 -32.98 -46 50 -33 38 -14 78 lost throughout the profile with a
2
top borizon wability maximuw
i1 0 ~11 4§ 416 168.48 6§53 Top horizon of losses with a mud-profile
23
gain maximom in the Box{Alu) horizen
fe G 84 12 5T 4 ~81 31 153  Botton horizons of losses with overlying
23
zones of galos
110 1131 1127 58 1331.03 944 82 Bnorsous galsa throwghout the profile.
2
¥a0 -2% 1538 -82 30 -8 53 Top and botton horizons of losses with
2
a aid-profile Box{Fer) zone of garn
il -71 60 20 ~13 20 11320 Top and wid-profile zoaes of losses with a
bottom borizon of gain Maximum sobility
1a the top horizon
Hgl -12 1 -48.05 -8¢ 51 198 10 Top and wid-profile zones of losses nith
a bottom horizon of gain
io 100 00 200 00 2706 00 7500 00  All round gains with maxima in the
2
Box{&lu} and C borizons
Ha 0 -91 686 -75 00 375 00 200 00 Top horizons show losses with gaine {o
2 .
the two bottos horizovs
[ &) §00 00 550 00 1680 96 1000 00 Overall gains in the profile with wazima
24
in the {wo bottom horizons
Ba -50 90 -80 60 -40 00 -40 00 Lost throughout the profile with increasing
wobility in the two top horizons
Ca 160 60 140 00 50 00 56 00 Ovarall gais with saxima {n the two
. top horizons
Bb -6 00 -80.60 -80 08¢ -40 00 Overall losses thraughout the profile
{acreasing higher in the profile
5t - - - . -
I 42 88 -28.87 -4 -14.28  Overall lose vith increasing mobility
higher In the profile
b - - - -
Hn 60 00 40 00 20 06 20 00  Qverall gaio vhich lncresses higher
in the proftle-
...... l 3
ir - - , - -
L -61 90 -42.85 -23 80 -23 80, Oferall losees with lncreasing wobility
¢ higher iz the profile
Co . -23 01 -1 Gg -7 89 -7 88 Xobility pame as Lo
v - - - - -
Ir 1809 90 1600 00 1200 0 §00.00  Overall gains which increase higher

186



Table 44

2

187

Namoti
Depth 0.0s-1.28 L[.20-3.1n 31037 0.Te-dn du-
Horizon Boz Box Box B ¢
Ferricrete Alucrete  Alucrete  Saprolite  Basait
Major Oxides
510 28.89 10.69 11.60 31.680 49.80
2
At O 22.68 54.40 53.90 30.80 21.80
23
Fe 0 40.08 6.00 8.00 4,10 9.80
23 .
1i0 3.58 3.42 2.90 4.80 3.60
2
¥no0 .38 03 .02 0t T
2
al 02 .60 .42 32 1.02
L 1.16 .92 .18 A0 1.00
[o .03 .64 .54 .08 .80
2
Ko 05 AL .38 1 .80
2
PO .08 .12 s A8 ! |
245
&0 18 1.00 1.4 .44 1.96
2
HoO 10.18 20.08 20.21 21.90 4.98
2
Total 107.31 89.11 99.487 100.33 102.00
Trace Klements (in ppm.)
Ba 3 40 45 45 80
Cu 10 80 50 50 40
&b 15 15 15 20 35
Sr 2 125 150 180 130
in T T ! T b
Ph 45 35 30 30 20
Mo 80 70 80 40 K1}
Cr a5 70 70 ki 20
i 100 120 120 130 120
o T T T by T
7 20 10 5 5 5
Ir 20 20 10 5 5




Depth in metre

Depth in metre
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VARIATION OF MAJOR OXIDES IN THE LATERITE PROFILE
AT WAMOT! ( MOTI ) VILLAGE, ABDASA TALUKA ,KUTCH

DISTRICT
Percentage of Oxides
10 20 30 40 50 60 70 80 90 10
i 1 1 1 } i < 1 i
Ay
Percentage of Oxides
0t 0z 03 04 05 06 07 08 09 1 2 3 4
. 3 1 i i i H i i L i ] 1
{
~
Om - =y o
™ =4 o0
Qo T =
1
2 \
%o
4
3
6.. ..—:-'M T -
~
[
£
P-0 2 .
ok N30 K20 0, map FI1G. 8}




VARIATION OF TRACE ELEMENTS IN THE LATERITE F-"F?OF:{L}fi83

AT WAMOTI VILLAGE, ABDASA TALUKA KUTCH DISTRICT,

2001
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Tabls &5

HET GA[¥S AND LOSSES OF MAJOR OXIDES AND TRACE BLEMENTS

BASRD ON & Cr-RETAIRKD MASS BALANCE KODKL

Taloka  ABDASA

Village.  WAKOTI
ST TYPE SECTION
Bed rock thickness consumed to produce present thicksess of

the weathered profile . 180 »
Depth o1 % L3 31:37a 37-4a
Horizon Box{fer)  Box(Per)  Box{Ale)  B(Sap}  Rewaris
SiO2 -8 73 i -33 1% -~ -58.85  (verall loss throughout the profils.
i -82 82 44.09 4460 36 89 Top horison of loss with three bottoa
He horizons of gains
fe 0 13 &9 ~B2.56 -16.67 -16 08 Yop horizen of gain with bottow depleted
2 10068
rxoz -7;‘&6- -83 18 -88 23 -82 07  Overall loss throughout the profile.
0 . - - - -
2
€a0 -39 58 -83 19 -§8.23 482 07 Oversll loss throughout the profile.
¥g0 75.87 “nn ~18.28 -3¢ 28 Yop horfson of gain with bottos
depleted zones.
(20 -39 28 -19 68 -§2.88 -94 92 (verall loes throughout the profile.
!a20 -98 ;8 -83 35 -86 84 - Di;;laxa sane |obiIIty an rzo.
po -95.04 na - -69 74 Top and bottom hu;izons of depletion
Le with wid-profile zals
fa -32 10 85,71 -§3.92 ~86 70 Overall loss throug?out the profile.
815 sTU 8.28 28,57 Overall gaio with 2 xaximum {n the Box.
[ -80.97 -41.75 -81.75 -87.34  Overall loss with sobility increasing
higher 1o the profile.
r -96,76 -12.52 87,03 20 BT Top Horizons of deplstion with under-
lying ones of gain.
A - - - - -
B 62.83 §0.00 51.14 14.28  Overall fncreass with a waziwua o
the Box sone.
]
! »
. ¥
o ug aHn 52 38 2380 Overall galn with 2 wid-profile saximum.
G - . . ) -
B -82.45 T1.42 7142 38,09 Mo fized pattera cbserved.
G - . . - .
H 15.78 42 8% 28.51 42,85  Increase bigher in the profile.
A 15.78 186.71 42 85 42.85  Increase higher in the profile,vith

a wid-profile saxies

138



-Table 48

Abdasa Taluka Y-ray data Box - Ferricrete
Namoti :- LSY Type Section
2(0) (d) Spacing Intensity % Remark
{4o) Observed Calculated
Io fe

25.10 3.5493 7.00 31.82 Kaolinite -
26.40 3.3752 7.00 31.82 faolinite
26.80 3.3212 12.50 56.82 Quartz
27.90 3.1874 10.50 41.73 Maghenite
28.60 J.1ai 4.00 18.18 Gibbsite
36.40 2.4895 15.50 70.46 lepidocrocite
36.70 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 faolinite
41.60 2.1708 8.00 36.36 Gibbsite
44.00 2.0579 14.50 £5.91 Sphene

48.30 2.0018 13.00 59.08 Geothite




Abdasa Yaluka

Table 47

Box - Alucrete

nnnnnn

...........

Napoti :- LST Type Section
2(0) (d} Spacing Intensity & Remark
(o) (Observed Calculated
Io Ie

12.40 7.138 4.00 4.08 faolinite
14.50 6.0605 10.00 10.20 Boehmite
18.3¢ 4.8484 98.00 100.00 Gibbsite
20.30 4.3677 11.00 11.22 Gibbsite
20.60 4.3115 5.00 5.10 Gibbsite
24.90 3.5713 3.50 3.57 Kaolinite
25.40 3.5073 7.00 7.14 Anatase
26.80 3.3517 1.50 1.53 Quartz
268.90 3.3114 2.00 2.04 Quartz
28.20 3.1648 8.00 6.12 Boehmite
29.50 3.0219 1.50 1.53 Caleite
38.70 2.4489 £.00 4.08 Geothite
.2 2.4166 6.00 6.12 Gibbsite
31.80 2.3845 5.50 5.81 Anatage
38.40 2.3439 5.00 5.4 Boehuite
4.20 2.0492 3.00 3.08 Gibbsite
45.50 1.9935 3.00 3.08 Gibbaite
50.80 1.8037 3.00 3.08 Quarfz
52.30 1.7483 3.50 3.57 Kaghemetic




Abdasa Taluka

Table 48

X-ray data

Box - Alucrete

133

Wamoti ;- LST Type Section
2(0) (d) Spacing [ntensity ¥ Remark
{Ro) Observed Calculated
Io Ie

20.40 4.3529 64.00 100.00 faclinite

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 Gibbsite
26.10 3.1724 13.00 20.31 Bokerite
28.80 3.997 5.00 7.81 Kaolinite

29.60 3.0184 3.00 4.39 falcite

31.80 2.8135 3.00 4.39 Caleite
36.70 2.4489 30.00 46.68 Gibbsite
37.20 2.4186 12.00 18.78 Gibbsite
37.89 2.3801 33.00 51.56 Gibbsite
39.50 2.2814 6.00 9.38 Hematite
40.30 2.2311 11.00 17.19 Maghenite
41.80 2.1812 15.00 23.49 Gibbsite
44.30 2.0448 23.00 35.94 Gibbsite
45.60 1.9684 20.00 31.25 Kaclinite
41.50 1.8143 13.00 20.31 Kaolinite
48.00 1.5955 3.00 4.89 Kaolinite

50.70 1.8008 18.00 29.69 Guartz
1.7493 19.00 29.69 Gibbsite

52.30




Abdasa Taluka

Table 49

I-ray data

B-faolinite

134

Wamoti :- ST Yype Section
200} {d) Spacing Intensity X Remark
{4o) Observed Calculated
Io Ie

18.95 4.4508 28.00 100.00 Kaolinite
24.20 3.6733 16.00 64.28 Kaolinite
4.40 3.8437 26.00 92.85 Goethite
24.60 3.614 20.00 71.42 faolinite
25.50 3.4958 3.00 10.71 Maghemite
25.80 3.449 4.00 14.28 Hontronite
26.50 3.3634 24.00 85.71 Naghemite
21.40 3.2512 26.00 92.85 Hontronite
31.80 2.8135 3.00 10.71 Calcite
32.60 2.7435 10.00 B Haghemite
33.90 2.8412 11.00 39.28 Hontronite
34.10 2.6281 9.00 32.44 Kaolinite
34.50 2.59686 10.00 35,71

35.50 2.5284 11.00 39.28 Kaolinite
39.40 2.2842 8.00 28.57 Anatase
39.80 2.2622 4.00 14.28 Gosthite
40.50 2.2247 6.00 21.42 Beidellite
40.70 2.2142 6.00 21.42 Yaolinite
45.80 1.9894 5.00 17.85 Kaolinite
48.90 1.9374 10.00 3.1 faolinite
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Table 5¢
Abdasa Taluka L-ray data ¢ - Basalt
Wamoti :- LST Type Section
2{0) {d} Spacing Intensity % Bemark
‘ (ko) Observed Calculated
Io Ie

18.60 4.7647 84.00 100.60 Quartz
18.90 4.4563 42.00 50.00 Quariz
21.30 §.1665 10.00 11.90 Hontronite
22.20 3.9907 9.00 10.70 Diaspore
23.80 3.734 8.00 9.50 Ilmenite
26.60 3.3409 6.00 1.1¢ Quartz
27.50 3.2396 4.00 4.78 Sphene
28.00 3.1826 " 23.00 24.38 Maghemite
28.60 - 3.1174 §.00 .14 Haghenite
29.00 3.0753 25.00 25.78 Nontronite
31.00 2.8813 8.00 9.52 [lgenite
32.60 2.1435 9.00 10.70 Haghewite
33.40 2.6798 15.00 17.85 Sphene
34.50 2.5%6 10.00 11.90
.10 2.5538 8.00 9.50 Butile
38.160 2.4851 §.00 7.10 Lepidocrocite
38.10 2.3021 18.00 21.40 Augite
39.20 2.2954 18.00 19.05 Rutile
40.20 2.2319 16.00 19.05 Maghemite
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X-RAY DIFFRACTION TRACES OF VARIOUS HORIZONS OF LATERITIC
LST Type Section.

PROFILE AT WAMOTI

Depth in
meter

Horizon

Dominating

minerals

( ABDASA TALUKA)

O"'I » 2m

I.2~3.Im

3!I"'3G7m

3 . 7"‘4!'!!

Box -~
Ferricrete

Boxe
Alucrete

Box—
Aucrete

B
Yaolinite

C-Basal¥

¥aolinite -

Vaghemite

Lepidocrocite

Goethite
Gibbsite
Quartz
Sphene

Cibbsite
Bohemite
Vaolinite
Quartz
Goethite
Paghemite
Anatase
Calcite

Gibbsite
¥aolinite
Bohemite
Calcite
Anatase
Yaghemite
Hematite

Kaolinite
Nontronite
Reidellite
Maghemite
foethite
fnatase
Calcite

Maghemite
YWontronite

Lepidocrocite

Quartz
Sphene
Rutile
Ilmenite

FIG:83
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Table 51
Mhdesa ks
Basotd. (Raad) :-
Depth 0-1.6a 1.fn-
Horizon Box Box - -

Rerricrete Alucrete

§i0 24.83 19.40
2
Al ¢ 19.56 48.60
23
Fe 0 36.20 2.38
23
fi0 3.66 .14
2
Yn0 90 02
2
a0 .01 .86
g0 1.78 .20
Lo .01 .30
2
Ka 0 08 A8
2
PO 22 T
28
€0 .18 .88
2
10 12.03 32.89
2
Total 100.01 109.18

In percent




Table 52
Mbasa Taluks
Mhappar -
&;;;h - 0-0.9e . 0-9-1.6n- 1.60-2.20 2.28- -
forizn o B Bx B B
------- o Ferr;;rete Fertic;;;; Alucrete “-;iucret;-_ ' )
§i0 -_i&jéé ----- 15.83 - 20.;8 26.64
Al 5 21.33 18.56 44.90 38.75
Fe203 38.29 38.21 8.00 19.82
Tig ! 3.32 3.70 2.90 2.60
Hn02 .28 90 .02 .02
CaO2 kil Ril 42 38
Hgl 18 .78 .16 .68
ko .02 0t .54 .48
Hg 0 .02 .03 .38 32
P g 04 T T .64
25
0 .21 .18 114 1.04
Hzg 20.14 20.30 20.21 11.02
Total 100.684 100.39 100.43 100.56

In percent




fable 53

Abdasa Taluka

Boha :-

Depth 0-1.20 1.2s-1.6a 1.6e-
Horizon Box B ¢

Alucrete  Saprolite Trap basalt

5i0 14.96 40.50 46.85
i g - 50.70 12.07 21.04
Fczﬁa 14.95 16.00 16.88
ﬁg : 3.15 .98 .Z?
!noz .02 3 A1
Gal}z 1.2t 1.00 .28
¥gl 22 8.13 4.01
Lo 24 .0t 0t
l(: 0 T 04 Bt
P g .18 .08 02
l5

00 1.78 2.88 87
Rzg 13.20 20.08 9.87
Total 100.57 100.06 100.3%

In percent




200

VARIATION OF MAJOR OXIDES IN TH;E LATERITE PROFILE
AT BOHA VILLAGE , ABDASA TALUKA , KUTCH DISTRICT .

Percentage of Oxtdes
% 20 30 40 50 60 70 80 30 100

A i i i i 1 1 A 4

Tio

o
T
o

A‘203

$10y

Depth in metre

Percentage of Oxides
0:4 05 06 07 08 0.9 1 2 3 [

i i i 1 | dee 1 1 )

in metre

coz MgO

Depth

FIG 84



Table 54
Nabhatrama Talka
D -
Depth 0-0.8% ) 0.93»1j;n L.dn-2.1 -
Horizon Box Box Box
Ferricrete Ferricre;e Fe;;icrete ----------------------
510 mu B nw
Al (21 12.87 11.42 11.96
Fe203 39.22 40.42 40.30
Ti%) 3 2.68 1.68 1.80
l!InO2 .55 40 .50
Ca02 .08 12 .09
g0 4.53 3.47 4.02
Lo .02 04 .05
Hz 0 .08 07 .09
P g .14 .25 .18
25
0 6.00 .98 .92
B g .00 10.12 11.02
2
Total 103.94 9108 98.88 - T

In percent
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Table 55
Lakbpat Taluka
Jhulrai :-
Depth 0-0.6 0.60-0.92 0.9n-2.4m 2.4e-
Perricrete Ferricrete Alucrete  Saprolite
Bentonite
§i0 .1 28.96 24.80 28.60
2
Al o §.57 10.92 52.50 47.490
23
fe 0 40.21 40.98 3.88 §.01
23
110 2.58 1.97 2.08 2.98
2
¥n0 .87 04 .03 .03
2
Cal .05 5.21 42 .38
g0 .84 42 .4 .20
[o .02 ! .30 .29
2
Hao 058 Al 52 .61
2
PO A2 . .28 18
25
hi] .10 1.9t - 2.03 1.80
2
Ho 13.09 12.62 13.69 14.00
2
Total - 96.22 103.90 100.78 100.89

In perceat




Table 56
labboat Taldks
Saran -
Depth 0-0.9n 0.9a-1.20 1.20-2.8n 2.88-3.68 3.8n-
Horizen Box Box Box Box B
Perricrete Ferricrete  Alucrete  Alucrete  Saprolite
Bentonite
5i0 13.10 10.90 2.59 4.69 38.80
Al g 16.80 15.40 52.18 51.06 3L.70
lfezo3 39.50 44.06 11.04 12.64 10.80
TifzJ : 4.11 2.1 2.01 2.97 4.20
Kn02 .59 .82 N 1.02 01
Ca02 .62 10 81 .63 21
Hg0 .00 .09 1.02 1.08 &1
Io 0 .89 1.08 .97 13
ﬂi 0 .00 .00 .00 .00 A4
4 (2) 2 .28 .30 .50 0
28
v} 1.65 1.42 1.32 1.82 3.45
62{2) a9 21.97 31.60 30.58 10.45
Total 100.62 98.22 104.39 107.65 100.30

In percent

Do
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Table 57
Lakhpat Taluka
Samajirac :-
Depth 0-1.6» {.6n-
Horizon Box Box
‘ Ferricrete Ferricrete
§i0 18.11 20.10
2
AL D 12.57 12.92 ’
23
Fe O 39.22 38.92
23
Ti0 1.68 f.42
2
¥nl .58 12
2
Cal 21 32
¥g0 53 1
| &} .89 58
2
§a 0 97 1.03
2
PO .88 1.01
28
+i] 1.69 1.89
2 -
Bo 19.97 18.61
2
Total 97.05 97.93

In percent
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Table 58
Lakbpat Talske
Rato Talov -
Depth 004w 0.4-0.9a 09248 2.43n 3=
Horizon Box Box Box B ¢
Ferricrete Ferric;ete Alucrete  Saprolite Trap basalt B )
I}entonite
Si0 20.10 T 5:2.70 ‘ 26.86 ~40.28 -
Al g 17.82 18.92 51.80 38.48 0.1
F5203 30.29 28.18 3.00 13.80 19.89
Tig : 3.21 2.15 3.69 3.62 1.90
Hn&z 48 .58 .01 .20 .08
ti?aO2 1.89 1.98 .96 .84 .52
¥g0 1.72 1.96 .84 R .46
£0 1.70 1.20 80 .38 2
H: 0 1.18 1.24 A7 A2 Al
4 g .48 42 .36 .28 .28
28
00 1.04 1.40 - 1.02 1.03 .89
H2§ 19.96 19.62 15.00 11.92 15.01
Total 99.83 §7.82 100.55 106.15 100.66

In percent




in meire

Depth

Depth in metre

' VARITION OF MAJOR OXIDES
AT RATO TALAV VILLAGE,

206

IN THE LATERITE PROFILE
LAKHPAT TALUKA, KUTCH

DISTRICT
Percentage of Oxides
10 20 30 40 50 0 70 80 80 100
A " L L i i
v.
Si0,
Percentage of Oxides
01 02 03 04 05 06 07 08 09 1 2 3 A
I3 i i s 1 i 1 i L i 3 " i
\
»’
2..
h /
o
~
S & )
F z| w
‘4 P (ot
&8
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fable 59

...........

[akhpat Taluka (in percent)
Mtabotdh.
Depth 0.0n-0.4m O.4u-1.1x L.1m-1.Bm 1.80-2.4m 2.4n-4.20 4.20-
Horizon Box Box B B B C

Ferricrate Ferricrete Saprolite Saprolite Saprolite Basalt
Alucrete  Kzolinite Bentonite

Major Oxides

P

§i0 29.10 29.25 35.25 38.25 46.25 51.46
2 :
AL ¢ 16.682 14.92 22.68 20.90 18.23 18.92
23
fa O 32.89 30.79 15.89 14.65 §.62 6.44
23 )
Ti0 k3| 2.18 1.98 1.96 1.72 1.4
2
¥n0 48 59 .68 59 69 38
2
Gal 1.89 1.98 .14 3.68 4.90 5.680
¥g0 1.1 1.98 2.48 2.92 3.60 4.80
£o 1.90 1.20 2.48 2.92 1.80 1.80
2 .
o 1.18 1.2 1.46 1.62 - -
2
PO - - - - - -
25
0 - - - . - .
2
o 11.18 15.28 14.72 13.64 11.90 10.20
2
Total 100.15 99.36 99.24 99.56 100.41 100.34
Trace Elements (in pps.)
Ba 2 20 20 40 40 80
Gu 80 70 60 60 80 4
Bb ] 10 10 20 20 20
fr 25 30 30 4 4 55
In 50 45 45 40 40 30
Pb T 1 1 T b b
n 60 50 4 4 45 25
Cr 90 80 80 a0 80 80
Ni 50 70 80 80 80 100
Co 10 20 20 20 20 30
¥ 20 5 § 5 § b




Depth in metre

Depth in metre

VARIATION OF MAJOR OXIDES IN THE LATERITE PROFILE
AT MATA-NO- MADH VILLAGE , LAKHPATH TALUKA,

208
KUTCH DISTRICT.

Percentage of Oxides
10 20 30 40 S50 60 70 8O S0 100

F PO | i i ! AL 1 i } 1

Percentage of Oxides

01 02 03 g4 05 06 07 08 089 1 2 3 4
; 1 Fl 1 L L A } L 1 ol 1 i
ol Bl o
ST
z
[
gl Z
) K %o c
20 Mgo W0

FI1G. B6
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VARIATION OF TRACE ELEMENTS IN THE LATERITE PROFILE

AT MATA-NO-MADH VILLAGE , LAKHPAT TALUKA KUTCH DIST.

1401
= i
L
a 120 4
£
:"é -
: ¥
£ 100+ Ni
T Cr
[\7) ol
S Cr Ny
- -:;\ o
z Cu 7
':‘:0 ] M : C
: u
3 60+ LN ; Ba
_-Zn X Sr
, Sr
4L0 A Cu

Ba g " .Co'zn
; Mn

(83 ]
8 2}
-

Depth (in metre )

Horizon | Box (Fe.Al) B C

FILG,

FIG.87



Tabls 60

NET GAINS A¥D LOSSES OF HAJOR OXIDES AND IRACK BLEMEKTS

BASED ON & Cr-BETAINED MASS BALANCE HODEL.

Taluka  LALHPAY KATA-HO-XADH
HST TYPE SECTICN
Bed rock thickness consused to produce present thicksess of

the veathered profile . 180 »

Yillage.

Depth 0-0 4a 0d4-tle 1118 1824 24420
Horizon Box(Fer} Box{fer]  Box{ilu} 8¢ Sap) B(Sap] Bemarks
§i0 -3 13 -43.15 -31 50 -25 67 -10 12 Lost througbout the profile.
2
Matisus wobility in the Box horizen
A0 3N -6 86 48 30 48 1378 Yop horizen of loss fallowed by a zone
23 -
of galn, with & saxiwun {n the
Bax{Alu} horizen
Fe 0 353 8¢ 318 10 JLERK] 127 48 49 37 Galos throughout the profils.
23
Increase vith top horizon gain
waxinus higher in the profile.
110 12 93 80 44 {178 417 28 35 Gains throughout the profile with a -
2
naxisus {n the top horizons
¥a0 12 28 §5 26 78.84 5% 26 B1 57  Gaios throughout the profils, with
2
mid-profile Box{Alu) aud bottom
Bsap maxisua
Cal -70 00 ~64 64 -5 1 -3 28 ~12 50  Lost throughout the profile, with an
increase 1n sobility bigber in ths profils
gl ~68 14 -58 16 -48,33 -38.16 ~25 00  Shovs the same moblility as Cal
| 3 -§ 17 -331 33 an 62 22 -11 11 Top and bottom horizans of losses with
2
uid-profile galns with & waxisus in
the Beap (1ith) horizen.
%20 - - - - - -
2
ro - - - - - -
25
1Y -10.37 -66.66 -88.66 -33.33 -33 33 Losses throughout the profile iscressing
higher in the profils
Cu 7n.n 76.00 §0.00 50.00 50,00  Galos throughout with a maxisus {n the
Box borizon
Eb =117 -50.00 -50.00 - - Losses throughout with a wobility
sazisun io the top borizans,
I3
s
§r -58.58 -45,45 -45 {5 ~18 18 -18 18 Intrease iz lozses bigher ls the profile.
Is -48 14 ~11 42 ~11 42 -52 3 -52 38 Loat throughout ths profile with a
aid-profile sobility mazima.
B - - B - - -
!{ 138 100 00 80,00 80 09 80 00 locrsasing gaina higher in the profile.
ir - - - - - -
[ -55,55 ~30 00 ~20,00 -20 00 -20 00  Lost throughout the profile with a
sobility waximum in the top horizon
Co iR -331 33 -3 3 X Bk -33 33 Hobility same as Wi




Table 61
Lakhpat Taluka X-ray data Box - Ferricrete
Hata - no - Madh HSY Type Section
2 {0) {d) Spacing Intensity X Remark
{ho) Observed Calculated
Io Ie

25.10 3.5493 7.00 31.82 Kaolinite
26.40 3.37182 7.00 31.82 Kaolinite
26.80 j.amn 12.50 56.82 Quartz
21.90 3.1914 16.50 47.73 Maghemite
28.60 d.1211 4.00 18.18 Gibbsite
368.40 2.4695 15.50 70.48 Lepidocrocite
37.00 2.4298 £1.00 50.00 Diaspore
37.50 2.3978 22.00 100.00 Gibbaite
39.2 2.2978 £.00 18.18 Kaolinite
40.00 2.2541 9.00 40.81 faolinite
{1.60 2.1708 8.00 36.36 Gibbeite
£4.00 2.0579 14.50 65.91 Sphene
45.30 2.0018 13.00 59,09 Goethite

-



Tabl

e 62

1t e e e

212

Mata - no - Hadh HST Type Section
2 {0) {d) Spacing I[ntensity & Remark
{4o) Observed Calculated
Io Ie

20.40 4.3528 64.00 100.00 faolinite
25.40 3.5073 11.00 17.18 Anatase
26.70 3.3387 16.00 15.63 Gibbsite
21.00 3.3029 21.00 32.81 Gibbsite
28.10 31724 13.00 20,31 Boshmite
28.80 3.0897 5.00 7.81 Faolinite
29.60 3.0184 3.00 {.69 falcite
31.80 2.8138 3.00 4.69 falcite
36.70 2.4489 30.00 48.87 Gibbaite
31.20 2.4166 12.00 18.75 Gibbsite
37.80 2.3801 33.00 51.56 Gibbsite
39.50 2.2814 6.00 9.38 Hematite
40.30 2.1 {1.00 17.18 Haghenite
41.80 2.1612 15.00 23.49 Gibbsite
4.3 2.0448 23.00 35.94 Gibbsite
45.60 1.9894 20.00 31.2% aolinite
47.50 1.9143 13.00 20,31 laclinite
48.00 1.8955 3.00 4.89 Kaolinite
50.70 1.8008 18.00 20.69 Quartz
52.50 1.7493 19.60 Gibbsite

29.69




..............

Table 63

o

............

e o ot o o

213

Hata - no - Madh HST Type Section
2 ({0) {d) Spacing Intensity ¥ Remark
(ko) Observed Caleulated
Io Ie

18.90 4.4509 22.00 50.00 Kaolinite
20.40 4.3529 38.00 88.64 Kaolinite
21.40 £.1513 31.00 84.09 Kaolinite
2.2 3.8334 18.00 40.51 Kaolinite
23.80 3.7697 10.60 22.73 Maghenite
25.00 3.5624 44.00 100.00 Maghenite
25.50 3.4958 36.00 68.18 Magheaite
26.50 3.3634 10.00 22.73 Haghewite
28.80 3.0097 2.00 £.55 Quartz
31.80 2.8153 £.00 12.63 Calcite
35.10 2.558 18.00 40.91 Kaolinite
35.50 2.5284 14.00 31.82 Taolinite
38.00 2.4548 20.00 45.45 Taolinite
37.90 2.3719 9.00 20.45 Laolinile
38.50 2.3354 .00 72.72 Kaolinite
38.30 2.2923 18.00 40.91 Anatase
45.60 1.9894 9.00 20.45 Haghemite
46.90 1.9374 2.00 4.55 Faclinite
48.00 1.8855 4.00 9.0§ faclinite
49.50 1.8441 3.00 6.62 faolinite
51.10 1.7874 2.00 4.55 Eaolinite
55.10 1.668 13.00 29.55 faolinite




o
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Table 64

..........................................

Mata - no - Nadk HS? Yype Section

2{0) {d) Spacing [ntensity % Remark
{Ao} Observed Calculated
Io Ie
19.80 4.4789 40.00 86.96 Nontronite-Kontn.
20.50 4.3272 12.00 26.00 Beidellite
21.20 4.1859 8.00 29.587 Goethite
24.20 3.8733 9.00 18.57 [1lite-Nonts.
26.60 3.3408 46.00 100.00 Naghenite
27.50 §.2396 9.00 19.70 Haghenite
28.60 3.1174 4.00 8.70 Hontronite
29.40 3.0344 8.00 19.70 Hontronite
30.60 2.9181 10.00 21.74 Montmorillonite
31.50 2.8367 6.00 13.04 [lmenite
32.00 2.7935 8.00 17.39 [1lite-Honte.
3.2 2.8913 8.00 17.39 Hontronite
34.50 2,593 8.00 17.34 Hematite
34.80 2.5749 9.00 18.70 Hontmorillonite
35.20 2.5431 10.00 21.74 Beidellite

35.80 2.505 7.00 15.21 Hematite
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Table 65

o i 0 0 o P —— e s 481 . e o

2 {0} (d) Spacing Intensity % Remark
(4o) Observed Calculated
Io [e

18.50 4.7647 79.00 100.00 Quartz
19.90 £.4763 12.90 15.19 Quartz
20.50 £.3212 8.00 7.80 Haghenite
21.30 4.1865 8.00 1.10 Labradorite
22.30 3.9907 4.00 5.08 Diaspore
23.80 3.7344 11.60 13.92 [lnenite
24.10 3.6004 13.00 16.46 Augite
24.80 3.6145 3.00 3.18 kugite
26.50 3.3409 9.00 11.39 Quartz
21.00 3.2984 9.00 11.39 hugite
21.50 3.2396 9.00 11.99 Sphene
28.90 3.1826 4.00 5.08 Haghenite
28.80 .14 4,00 5.08 Haghenite
29.00 3.0783 4.00 5.08
31.00 2.8813 7.00 .88 Ilgenite
32.60 2.7435 8.00 7.80 Hagherite
33.90 2,68412 8.00 7.60 Sphene
34.50 2.596 8.00 {0.10
Hn.u 2.5836 8.00 16.10 Rutile
36.20 2.4785 8.00 10.10 Lepidocracite

38.10 2.5561 21.00 26.58 bugite

-




X- RAY DIFFRACTION TRACES OF VARIOUS HORIZONS OF LATERITIC
PROFILE AT MATA - NO-MADH ( LAKHPAT TALUKA)

Depth In
meter

Horizon

Dominating
minerals

0=I.Im

I .I"I.Bln

Eo tz‘ Am

2,4-4.2m

402"' mn

Box=.
Ferricrete

.

Box~
Aluerete

. B-
¥aolinite'

B
Bentonite

C-Basalt

Goethite
Maghemite
Lepidocrocite
Kaolinite
Gibbsite
Diaspore
Sphene

Gibbeite
Yaolinite
Bohemite
Calcite
Hematite
Waghemite
‘Queartz

¥aolinite
Maghemite
Calcite
Quartz
Anatase

Nontronite
Montmorillonite
Beidellite
Hematite

Augite
Labradorite
Faghemite
Lepidocrocite
Ilmemite
Quartz
Rutile

Sphene

36 4
7 5

as-1
26
286
28
yo o
41 ¢
20 4

215

HST Type Section

18-



Table 68

Lakbpat Taluka

...............

Mata-po-Hadh :-

........

Depth 0-0.3n  0-3-0.9um 0.9-1.4n 14321 3.2-43n 4.3n

Horizon Box Box B B B ¢

Ferricrete Ferricrete Saprolite Saprolite Saprolite Trap basalt
Lithomarge Bentonite Bentonite

§i0 34.08 35.88 37.88 40.88 46.88 52.08

2
AL O 17.74 18.68 24.88 22.68 20.80 18.54
23
Fe O 26.68 25.40 12.70 11.68 8.12 3.78
23
Ti0 .10 1.94 1.88 1.72 1.56 1.98
2
¥n0 1.98 1.78 1.82 1.12 1.98 ki
2
Cal 2.64 2.92 3.12 3.64 3.81 4.9
g 1.712 1.89 2.91 3.68 4.10 4.96
[ .68 .98 1.00 1.24 1.42 1.687
2
¥a 0 1.12 1.2¢ 1.48 1.64 1.89 2.10
2
PO - - - - - -
25
o - - - - - -
2
HoO 10.42 9.48 12.88 11.10 10.70 9.89
2

Total 99.14 100.20 100.47 99.38 101.28 99.98

In percent




VARIATION OF MAJOR OXIDES IN THE LATERITE PrOFILE]LS
AT MATA-NO-MADH VILLAGE, LAKHPAT TALUKA, KUTCH

DISTRICT
Percentage of Oxides
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Table 67
Lakhpat Taluka
Fulra :-
Depth 0-0.31 0.3
forizon Box Box
Ferricrete Alucrete
§i0 25.73 10.42
2
Al O 18.46 50.60
23
Fe 0 38.48 3.868
23
110 3.56 3.88
2
o0 1.08 04
2
Cal A5 .82
] 4.12 1.60
[ 0 10
2
Na o .03 b
2
PO .05 84
25
¢o 2.17 .89
2
HO 10.12 26.80
2
Total 101.94 100.66

In percent




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

order to bring to light variations, if any.

HST Section : (Si0 /Al O /Fe Q /TNQ 1)
‘ 2 23 23 2

The two HST sections selected are from Hamla in Mandvi taluka and
Mata-no-Madh in Lakhpat taluka. These two sections are gimilar
in the sense, that there are 5 units present in them, viz.
Ferricrete (laterite))
JBox (Fe,Al)
Alucrete (bauxite) )
Saprolite lithomarge)
1B.
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.

8i0 __: There is an overall loss of this oxide throughout the
profile, with maximum mobility in the Box zone. The increased
mobility of §8iO in the Box zone can be indicative of freer
drainage conditiois. Further at Mata-no-Madh and Hamla, whereas
there are gains shown by A1 O and Fe O in the Box zone, 5i0O
shows depletion, indicativg gf an inﬁeise relation to both o%
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. 18957, the presence of 8i and Al in

small amounts would cause Iimmediate 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 boung it could be

simultaneously mobilised with Si in solution (Mefarlane, 1889).

Al 9 __: The behaviour of A1 O in the two HST sections 1is not
23 2 3

anomalous. 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 made in the
case of Hamla, where there must have been some local coﬁditions
at play. McFarlane (1976) has stated that iron and alumina may
behave antipathetically, increase of iron content\bqing matched
by decrease of alumina and vice-versa. This is not true for the

two HST profiles under discussion.

Fe Q __ 2 The behaviour is generally the same in both profiles
wi%ha increases wupwards 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 dus 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.

IiQZ“_—L The behaviour of TiO2 is allied to Fe in all respects

with an increase higher in the profile. Ti0 has often been

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



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

2
residual origin, as in the case of Hartman’s (1855) study.

Ca0, MgQ., K Q. Na O :
2 2 .

These are generally showing variable mobilities, with some cases

of Ca0O, K O, Na O gains in various parts of the profile. The
2 2

overall 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.

Irace 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 toc some
local conditions which are not properly understood.

€u -2 Both the profiles show an overall gain with a maxima in

the wupper most horizon. Its behaviour can be correlatable with

that of Fe.

Bb : Upward increases in losses throughout both the profiles.

Sr : Overall loss in both the profiles.
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YA+ - 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 pointes 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.

Ni : 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, 1956). This solution of nickel
is a continuous process, wheresin, 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

(3%}
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mobility in the top horizon. This behaviour is akin to that of

Ni.

Y __ : 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.

Zr _: This element shows similar behaviour to that of V, with

complete 1losses in Mata-no-Madh and overall gains with a mid-

profile maxima in Hamla. The behaviour of 2r 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

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

exhiﬁited by the HST sections.

810 ___: The behaviour of this oxide is consistent, as it is
mob%le 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 horigzons. The accumulation
of Fe O and Al O in the Box zone and the increased mobility of

2 3 2 3

SiO2 in thies horizon, indicates an antipathetic behaviour.

Alzga_m; Except at Satpar and Goniasar, Al O shows a consistent
' 2 3

behaviour, with a depleted zone overlying the Box (Al)} horizon.

Even at Satpar and Goniasar, though there is no overlying zone of

2

4

&



depletion, there is a quantum increase in A1203 in the Box
(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 O Except at Satpar and Goniasar, Fe O shows a gain
23 23

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 O , showing gains. But even here,

23 23
the gains in the Box(Fe) horizon are considerably more than those

of the underlying zones.
TiQ ___: The behaviour of TiO in the LST profiles is erratic,
witg two showing top horizon giins (Gonlasar, 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 1f redeposition, reasons for which are not properly
understood.

It is very difficult to draw any conclusions from this
erratic behaviour. This 1is in contrast to the consistent

behaviour, shown in the HST profiles.

QﬁQ*m_MxQL__K2Q¢.Nﬁ Q : The overall pattern is that of losses,
2

increasing upwards in the profile, with some cases of certain

horizons showing gains of Ca0, Mg0, K O, and Na O: This
2 2
anomalous behaviour can again be attributed to local conditions,

which remain inexplicable.

0o
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P Q __: This oxide shows variable behaviour, with some profiles 226
sﬁoging 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.

Irace Elemente
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.

Bb_: 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 1is either completely lost from the profile or shows
“upwards 1increasing 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. Mpn__ : Mn shows consistent
behaviocour with all round gains with a maximum in the top

horizons. This behaviour 1is similar to that shown in the two HST



profiles. The same discussions are valid for the LST profiles.

Ni _ = The behaviocur 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 all profiles, Co is
either completely lost or shows upwards increasing losses. This

behaviour is similar to that shown by the HST profiles.

¥__: 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 horizone This sort of behaviour can be

attributed-to local conditions.

Zr 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 tob
horizons. At Wamoti, there is an overall gain, but there is a

mid-profile maximum.
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