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FINE' SAND MINERALOGY OF VERTISOLS OF ANDHRA PRADESH

G. V. SUBBAIAH® and T. S. MANICKAM®

The quantitative suneiaivgiver make up oF Tne 58n0 iractions 1n vertusols of Andhra

Pradesh has been studied using petrological ‘microscope.

The study revealed that

tha feldspars were the dominant minerals followed by quariz. and micas in six
pedaons, 'wherr—:as in one pedon guartz was the dominant mineral followed by feld-
spars -and micas.” The dominant heavy mingrals found in the pedons studied were

zircon, rutile, chlorite, pyroxénes and horblende.
rable minerals like feldspars, pyroxenes,

nutrient reserves,

Minerals are the primary source for
most of the essential elements in the
soil. The study of sand mineralogy

helps to understand the nature of parent

material, presence of lithologic discon-
tinuities, nutrient reserves in the soils,
degree of weathering and soil develop-
‘ment, The sand mineralogy of black
soils of India has been studied by many
workers -{Bis;was et al., 1966; Gaikwad
et 8/, 1974; Sharma and Kant, 1977).
In Andhra Pradesh no systematic study
onsand mineralogy has been under-
taken so far on the vertisols.

EXPERIMENTAL

Soil samples from seven vertisol
pedons developed on different types of
parent materials were collected from
different  parts

of -Andhra Pradesh
(Table 1), The soil samples were treated
with “iM ‘NaOAc, pH 5.0 followed by
H2 02 and then dispersed with BN'NH‘a:_

The presence of easily weathe-

amphiboles and micas in higher amounts
indicates that some of the pedons were of younger formation .and had higher

OH. The fine sand fraction was sepa-
rated from dispersed soil suspension
(Brewer, 1964). The light and heavy
minerals were separated by suspending
fine . send in, a su?tahla' quaniiw of
Bromoform (2.84 sp.g) and mounted
on glass slides using Canada balsam.
The slides were examined under petro-
logical microscope.- After establishing

a . quantitative mineral. distribution
pattern, roughly 500 grains (for light

minerals) and 300 grains (for heavy
minerals) were counted for evaluating
the quantitative distributior

RESULTS AND DISCUSSION

‘The results of the. petrological

. microscopic - examination of the light

and heavy mineral fractions are presen-
ted in Table 2, A perusal of the results
indicated the abundance of light mine-
rals accounting for 91.4 to 98.5 per
cent, AIT_ID.I;!Q the light minerals, feld-
spars ere found to be the dominant
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fraction followed by quartz and micas general, the soils of shaies origin had
in pedon1,2,’3, 4, 5-and 6 while:- shown higher valués “of- ~more--than
in pedon 7 quartz was dominant 20 per cent rutile indicating that the
followed by feldspars and. micas.;-It . shales ate.comparatively rich in rutile.

might be due to the differences in
chemical .composition of the parent .
rock as.soils, rich ., in,.feldspars. were
mostly .developed :from=the sedimen-.:
tary rocks viz.; shale, ‘slate* and “lime~
stone and_the soil rn:h in_quartz. was
developed..from..granite-gneiss.. = The.
accumulation ;of more.;quartz .in. sur-.
face horizons could be ascribed to
the constant depletion of K from the
surface horizons by crop  removal
which ‘might have accelerated more -
weathering of feldspars' to maintain
the I{ equilibrium leading to the relatwe :
accumulation of quartz.  The heaw
minerals were found to be zircon. -
rutile/~chlorite, iron- o'ras: ‘pyroxenes, -

hornblende,” ‘staurolite; epidote” and~  \yhich. shows that .these pedons -had
sphene: “But: the distribution-pattetn  undergone comparatively strong weath-
was found “to be‘inconsistent.~Similar™  gring. Sn]nlar nhsaruatmns were

observations have:also béen: made-by " recmded by An janeyulu and Ray
Sharma and Kant, (1877). Chaudhuri (1264) and Bhargava et a/.
. (1973) for black soils of Andhra-
Zircon .constituted ;more..than 50..  Pradesh.
per cent of the heavy mineral fractions

Chlorite was more prominent in
pedon 3 followed by pedon+7 which
would' have been accumulated  due
to alteration of biotite under reduced
conditions.,, Similar trend.was, reported
by Dasog.and- Hadimani. {1980)

The pedons 1 and / were found
to be rich in pyroxenes and hornblende
ranging from 22 to 38 per cent indi-
cating .that these..pedons. were,.com-
ﬂﬁ(ﬂti\f-&h{,lJEE_S..WEEIH?BI_EE'...fD”DWEd;hy’,
the_pedons..2..3 and 4 with 1015 per
cent.of. these. minetals revealing ,that
these. pedons,.had . undergone mods-.
rata, weathering: _ Pedons 5 and 6 had,
less. than. 10 per cent of these mineralS.

in pedons-2::4 .&nd.-5'indicating::ipro- Pedons 5 and 6 were found to be
longed weathering of these pedons. rich in iron -ores-indicating-that these
Bhargava etal.  (1973)" alsn repurted pedons  were rich. in  iron bearing
a similar- trend, for blaek “soils m'i'nerals whereas the pEdQns1"’4 and
Tungabhadra catcﬁmentarea Hu*wever 7 were poor,in iron beanng mmera}s
this™ trem:l could "not be' taken as The pedons. 2.3 and 7 wera very. pnm
fuII pmof ‘fof’ datermmmg the' degree in mu;ma_lmg_ whereas pedon .1 was.
of \weathering, ., since . the vErtlsﬂls found, to,:be tich, ,in tourmaline. ‘All,
were . found tu have verv little fifie the, pedons . had minor  amounts, of,

sand_fraction.. Biswas et al. . {_1._3_551 staurolite. Padnns 1 and 2 were
reported .mares ofumonazitessminerals completely,. devoid,..of » epidote.., and;
in bliack-soils: of~Kurnool “districts1In othersthad 'minor 1amounts, - Pedons
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Table 1. Geoloay of the studvy area

VERTISOL MINERALOGY

Pedon number

© and District Formation Rock type
Location
1. V. Kothapslli Cuddapah Cuddapah Sedimentary rock shale
2, Singanapalli Kurnool Kurnool Sedimentary rock shale
3. Jammalamadugu Cuddapah Cuddapah Sedimentary rock shale
4..  Sugamanchipatli Cuddapsh Cuddapah. Sedimentary rock Limestone
B, Kandi Medak Archean Granite-Gneiss
6. Tarturu Kurnool Kurnool Sedimentary rack Pink shale
7. Vsjrekarur Anantapur Dharwars Kimberlite

1.3 and 7 had minor amounts of
sphene whereas the pedons 2, 4, 5 and
6 were ‘completely devoid of this
mineral. -~ Such variations conld be
ascribed to the variation in chemica)
composition of the parent material.

A perusal of this mineralogical
distribution pattern and weathering
ratios of fine sand fraction as pro-
posed by Ruhe (1960) revealed the
following weathéring sequences, On
the basis of weathering ratios of quartz
10 feldspars the pedons 3 and 7 were
comparatively more weathered and the
pedons 1, 2, 4 and 5 were moderately
weathered and the pedon 6 was weakly
weathered. - The weathering ratio -of
zircon plus" tourmaline to hornblende
plus ' amphiﬁoleé indicated that the
pedons 5 and '6__‘were strongly wea-
thered; pedon 4 was moderately wea-

thered and the pedons 1, 2, and 7
were wesgkly weathered. Thus, it
could be concluded that the weathe-
ring is still going on in these soils
and the.different soils were at different
stages of weathering. None of them
had reached the equilibrium stage as
evident from the inconsistent trend
‘observed in different weathering
indices. These further indicate the
complexity of the pedogenesis of
vertisols,

‘The perusal of the results of fine
sand mineralogy also indicated that
the pedons 1, 2,5 and 7 were found
to be rich in ‘nutrient reserves than
that of the pedons 3, 4 and 6. Some
of the pedons viz.,, 1, 2, 3, 4, 5 and
6 were rich in feldspars and the pedons
1 and 7 were found to be rich in
pyroxenes and amphiboles. Presence
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of -'rgaﬂiw_ :'wi?athei'able ‘minerals like
fé_ldspar's, amphiboles pyroxenes and
micas | indicates the - higher nutrient

VERTISOL MINERALOGY

reserves as they can undergo weath-
ering and release ions like Ca, Mg
end K etc. (Manickam 1977\
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