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. INTRODUCTION

A study of the micrcmorphology'of soils in combina-
tion with other mineralo-chémical and ghysieal prapexhies
with an appreciation of thé geomorphology of the drea,
provide some insight into the historical development of
soils. Thin sections are conéideﬁed to be most valﬁable
in micromOrphological'inﬁerpretation 6f the genesis of
soils as “soil formation leaves its imprints on the soil”

(Baswaran, 1979).

The use of thin sectlons aﬁd microscopie examination
and interpretation of soils has developed in recent years
QeSPeéially in Westerm Eufope, U.S.A., and U.S;S.R., as a
valuable tool in determining the process of soil formation
‘and eclassifying soils, The tﬁiﬁ sectioﬁ microscopic studies ~
which have been confined mainly to a few advanced countries
émentioned earlier mainly with a major'stress on micromor-
pholegical description with-liﬁtle emphasis on interpreﬁa—
jtion is, however, getting more refined in recent years with
fthe establishment of an Internaﬁiénal)sroup in Micromor-

phology.

The technique of.soil micromorphology introduced by
Kubiena in (1938) and formalised by Brewer (1964) has

served to create a new breed of pedologists whose basdc
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interest is the microscopic investigation of soils, withaut
too much emphasis on applicatlion of the technique to pedo-
logical problems, Attempts t0 study the technique by
pedologists however, 1s more with the intent of making it

‘a mcfe useful teool for confining miécro and micro pedological

process ctherwise investigated.

Attempts have been made by pedologists té study laterite
soil associationé in relatién to topography (Durairaj 1964,
Gowaikar 1972, Gaikwad et al 1974) Subramonia Iyer 1979,
Venugopal 1981).. Koshy (1962) had recognised three distinct
- land forms in the state of Kerala viz, Highland, Midland
and Lowland. Earlier genetié studies of Kerala laterites
. were conducted by Satyanarayana and Thomas (1962), Koshj'
(1962), Gopalaswamy (1969), éeﬁaikar and Datta (1971),
Gowaikar (1972), Subramonia Iyer (1979), and Thomas Varghese
(i981). Schmidt=Lorenz (19773, GoQala3wamy (1969) were
- the ploneers in the micromorphological gtudies of Kerala
laterite solls. According to Schmidt-Lorenz (1979) acid
igneous granites undergg primafy ferﬂﬁliSatioh with the
‘export of Siez‘and bases leading to yellow saprolite (a
mixture of kaolinite, ferric hydrite and quartz), upper
 horizon unﬁergo pedoplasmation and lower horizon undergo
;plinthitisation resulting in a'yellow solum and violet

iSaprolite,7 Subsequently a mixing of material takes place



as a result of erosion and colluviation leading to reddishe
red solum with transported pﬁaducts of plinthitisation., He
considered the formation of a reddish red solum as "plin=
thorhodofication distinct £rom "rubification” which is a
procegs of in situ transportation of yellow goloured amor-

phous material.

Gopalaswamy and Nair {1972) reported that laterite
samples collected from the same site revealed diversity in
structure and composition in thin sections, Subramonia .
Iyer and Gopalaswamy (1982) reported that laterite soil
of a foot glope in Trivandrum district studied 15 pré~
wéatherea prior to deposition. IRunicquartz, rounded
lateritic micro aggrejtes is observed in the profile sample
thin sections., It is also observed that clay illuviation

is just commencing. Subramonia Ivet et al (1983) inthegr

study on micromorphological comparison of three rice growing

. laterite sails.of different physiographie positions found
that soils are in the increasing order of weathering: wet
land Palliyal Upland (modan) due to comparative diff- '

erence in the exposure to precipitation and inselation.'

Thus though micromorphological technigues have been
used and laterite soils studied for the last several years,
the technique has not been applied as yet to detalied

studies on laterites.

D



The scopa for such a study exists in Kerala where -

laterisation is the over riding sail‘ﬁarming pﬁocess in

almost all the locations. The differences however, are
mostly due to the'nature of the matErialguﬁﬂergoing,.
laterisation le., residual or &éﬁ#ital, Further the
extent and stage of laterisation as well as tlie similari-
ties and the diégimilariﬁies cf:thévpreceSS'in'varicus
tcpogra@hieél_sitﬁétions héve'not“been'fully examined."
Soil thin Séétidﬁs of‘micrc@ofﬁhéiogiéal‘metheds become the

pest tool for such investigation, .

In vigw'éﬁ this a study on the effect of vegetation,
éopography anatcliméte'dn tﬁetéxtenﬁ of 1aterisaticn in
ﬁhree-ioéatisﬂs on'identifiea‘slopEs‘enabling micro studles
at ecach location was inigiatéé, The major objeétives of
the work are as followsiw - |

1) To study tbe M;chmbfphoiqgieai;diéﬁerencés

between the soils of different physiographic

positions and endeavours to correlate field
properties with mlicroscoplcal observation.

' 2) Study of the physiaai?chemical and mineralo-
gical differences among. these soils.,
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REVIEW OF LITERATURE

The word "laterite" was first coined by Francis.H.
Buchanan (1807) to denote ferruginous material occuring

in masses over the country rocks of Malabar,

Harrassowitz (1930) tried to define the laterite

soil for the first time based on morphological features.

' Robinson {(1949) used pedological definition ie,,
ferrallzation and resultant pedon was termed as ferrallitic
soils. Kellogg (1949) suggested the term latosol to denote
lateritic soils and ferruginous material which hardens on

exposure,

Regarding the genesis of the laterite soil a number
of work has been done by Voysey (1833), Oldham (1893),
. Glinka (1927), HérriSOn (1933), Prescott and Pendleton (1952),
satﬁyanarayana and Thomas (1961), Alexander and Candy (1962),
Sivaraja singham et al (1962), Maignien (1966), Mandal (1971)
Raychaudhuri and his associates (1971) Govindarajan et al

(1972), CGowaikar (1972) and Schellmann (1979).

CGenesis
.Léterisation is favoured by fine textured basic rocks
derived under humid tropical climate with high temperature
and rainfall with intermittant dry period. Due to this

orgaﬂic matter gets deccomposed rapidly leaving basic ash



residue, which percolateé down on receipt of rain causing |
‘alkaline hydrolysis and thus silica is leached down the .T:
profile leading to accumulation of sesquioxide in the surface
of the soil (Petnaik, 1971). Though high rainfall is. favour-
“able ‘for laterisation, GXCGSu rainfall wmth.high intensity -

do ‘riot enhance laterleetion (Gowaikar and Dutta, 1971).

.z‘ :

'i Satyanarayana and Thomes (1961) studied certain B
”profiles of laterite and associated soils at three locations
‘ din Kérala and another“one at South Canara'distriet of Mysore,-
They found both gneissie and basaltic rocks benedﬂ la‘tefiteQ
. Hamilton (1964) pointed out thak 1ow 1evel 1aterites are
' eformed by ferrugunisation of colluvial deposits.' The 1ron

Acolloids from upland may flow to these low level deposits,
| Bffect of climate.

PR

‘»“Tﬁe'telation5bé§wEéﬁ temperature, rainféil‘eed?genesﬁis :
o 'the 501l has Been studled by Maighein (1966). He observed *
the laterisation process of-various isolatee'and is_of ﬁhe

- view that these soils are mostly seen in tropical environment

‘where annual precipitation is at Jeast 1200 mm,. - .

| Buringh (1970) has reported that whenwthe‘eoil temper=-
ature 15'é4 td 27e°C thﬁoughout’the:yeérfwithAe’mean'precipi-
" ‘eation of 3000-6000 mm/year ferralitic soils. formation is

faveured..

Gowa*kar and Dutta (1971) has studied the . influence

of moilgture regime'on‘the genesie of 1aterite‘soile of

~



South India, They have observed that a high raine-£fall of
about 2300 nm distributed over a period of 9 months retarded

laterisation as compared to the area receiving same rainfall

distributed over seven months.

de-Chatelat (1938) observed that laterite develops
under high precipitation in\farest regetation,
Topography

Maignien (1966) suggested that laterites principaly
occur on flat surfaces or on gentle slopes, Buringh (1970)
has expr@saeé the opinicn that laterite soils have been
developed in places with undulating and rolling terrain with
good natural drainage., Roy and Paul (1974) have studied the
West Bengal laterites and have pointed out that the prominance

of topography in the léteriﬁ@ formation,

Morohological and snalytical characteristies

Dhoor'e (1954), Sys (1960), Alexander and Cady (1962),
Prescott and Pendelton (1952) in Australia and Bennema (1963)
in érazil havé conducted detalled lnvestigations on
laterite solls, But they have nobt arfived at a generalie

sation with regard to characteristics of laterites,

Morphological Charadteristics

Colour:

Acceréing to Satyanarayana and Thomas (1961) the main -
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physical properties of 1aterite seil are the colour, consist—
ancy and structure. Meron and Mariakuland&k(lQB?) reported
-that the coléu: 6f the soil 1s‘mainly dqe to irbﬁ«xide which
occur as cdatingg on the géil pafti¢léz Whenever haematiteés
- or unhydrous férric_oxide 1§‘pred6minant, red qolouf is
‘Aimpérted; while yellew colour is due to limonite or*hydrous

| ironoxide., If both forms' are preaent a mixture of. both .
colours ére imparted. lurairaj (1961) has correlated the
colour with various properties af the soil. He observed'that‘
‘the reciprocal of Chroma of soil colour is highly correlated
7with clay content. Satyanarayana and Thomas (1961) observed
that the cclour of the laterite acil is imparted by oxides
and hyd;oxides,of iron; According to Purushothaman (1964)
the da;k ¢olbur'of SQii is ¢losely'correléted to organic

- carbon é;ontent,.

Gopalaswami'(lgsg) has observed éhat in the Varkala
beds there is not much difference in colour in different
horizons, while at - qu¢upland region of chingavanam showed
variation,within.and betweén profiles,

Buriﬁgh’(197o) has c¢lassified latosols based on colourr
as red‘latosols,'aérk'géé,létosols, yellow latosols, brown
latosols, ete, ' | ‘ f‘ - N

Govindarajan and Gepala Rao (1978) reported that the

; colour of laterite soil at the surface in most case. is red

changing to reddish yellcw*and finally yellow in déeper layers, »

§§ o B —
Y i R
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Curi and Fransmeir {(1984) observed that in a topo-
sequence of oxisols developed from basalt in central plataue
of Brazil the moist colour of dark yellew (2.8 YR 3/4) in
upper slope changad to yellowish brown innlaWar strata

(10 ¥R 4/4).
Texbure _ g

Hohr, and Van Baren (1954) while summarising the
Findings of early scientists have come te the conclusion
that the textural homogenety characterises the laterite

soils of different regionz in all over tropics.

Gopalaswamy (1969) observeéd a deecrease in sand
fraction with depth in the case of laterite soils. Similar

repults have been recorded by Gowaikar and Dutta (1971).

Thomas Varghese (1981) found that the coastal and
mid upland contained more gravel than the forest upland.
More £ine sapd fraction is found in the coastal region. The

coarse fraction is also found to decrease with depth,

¥ellogs (1949) observed that the intensively weathered
laterite solls contain less of silt fraction. Bennema {1963)
has alsg reported a low content of silt in intensively

weathered laterite soils, ; %{

Buriagh (1970) has proposed a high Weiue silt/elay
ratio of 0.2% for ferralitic soils,

Gopalaswamy (1969) obseirved clay £ilms in West coast

laterites in B, horizon,



Gowaikar and Dutta (1971) observed that in South
Inaiaﬂ laterites clay cantent inareased in suhsurfaee with
aoniinuaus clay £ilms in the bam@ me@cn while it is absent

in some others.,

Thomas Varghese (1581) reported that the high land
contained more amouﬁtvaﬁ clay in surface layers. 1In coastal

area B horizon contained more clays

Structure

Biawasg,et 21 (1961) stuéi@ﬁ'ﬁﬁe gggr@gate‘ammpasiﬁian
of surface and subsurfece soils of few Indian soils by
wet sieving in Yoders awparatus, He chserved that aggregate
size group differed am@ng goils. In red, alkali and colluvial
goils aggﬁegétas less than 0.1 nm iS maximum. Except in
eolluvial soils the surface layers contained large sized
aggregates of 0425 mm and above as compared to éubsﬁrﬁace
layers. He also observed that ﬁerricox;ﬂ& is correlated to

aggregatiem except in black and alkali bGilS-

Tabatabai and Hanway (1968) stuéied the physical and
chemical properties ‘of the aggregates and found that an

increase in organic carbon degreased the elze of aggregates,

Satyénaﬁayana aﬁé.fhamaé {1961) observed that in
Malabar and Sauéh Canara regilon vhere laterite occur below
a soil cover, top portion of laterite is;brittla and they
shatter when cut and crumble to irregular magses, According

4o them the structure changes o vermicular with-&@@th.



Bulk density. Particle den51ty and water holdlnq capac x

Subbarao (1960) found that there is positive corre-
lation between ¢lay and pore space, volume expansion and
»ﬂwaté%-holding capacity.,

' Manickam (lééS) has fepoiiéd that pH do not'have'éo

do much with buTk densiﬁy, poreupace, volume exnansion and
' waterholding camacitj. ‘
Gopalaswamykfigég) hés répbrﬁéd'ﬁhaf,ﬁulk densiti of
. .forest soil7is less while that bf‘ccééfal'éreé is more, He

'haé alsé cbserveé that bulk déﬂsity'iﬁéreasea With dépth. ‘
B Subramoniax Iyer (197@) observed that the porosity and water
‘holding capacity: increased.with depth which is due to the
influence of clay fraection and the sand fracbion has got
a negative c@rrelation. Thomas Varghese (1981) found that )
. the bulk denoity of high land soil is low at surface layers, =
"The low volume expansionfindicates.the presence ofnnon—

-expanding type of colloidal*maéerial;

Chemical'g:ogertiés )
| Satyanarayana and Thomas (1962) have made a critical
acecount. of chemical propertles of west coasL laterites. They
observed that soil is’highly acidic and the profilés Tere
low in bases. The ‘top soil and iﬁtermedlate layers ~@re rich

‘in iron content.
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Gopalaswanmy . and Nair (1972) while working with laterite
solls of XKerala observed that the soil 1s acidic in reaction.
They have also cbserved that the pH decreased with depth. They
have postulated that this_is,due to advanced stage of decome

~

position with depth.

Cation Exchange capmcity

o
atyanarayana and Thomas (1962) observed that the

laterite soils have a low C.E.C. Menon and Mariakulandai

(1957) haVe reporﬁed that the red soils have got 1ow C.L.C.

due to high concent of Kaolinlte.

'Durairaj (1961) while working w1th laterite soils of
uTamil Nadu observed that the C.E.C, is correlated to the

¢clay content,

Laéati,’et al (1969) found that the cl ay. silt and
organic matter of the soi1 are siqnificantly correlated to

C E.C.

Mandal and Das,(1970) have reported that the laterite
soils aré poor in organic carbon.and-nit:ogen. Similar
observations have been recorded by Koshy and Thomas (1972)

and Ratnam, et al (1972),

Ra jamannar, gglgi (1975) while working with soil
- samples at different elevations bbserved that the organic
carbon content was more at high elevation with high rainfall

and low tempera*uro.



Subramonia Iver (1979) has observed that organic
cérbon content decreases with depth., Further a positive
correlation is observed between organic carbon and nitrogen
in the laterite soil.

Sshu, et al (1983) observed the organic matter content
decreased with depth in laterite soils of Orissa,

Iron

Pisharody {(1968) studied the forms and distribution of
the iron in six soil profiles of Kerala, He has observed
that the soil is adecuately supplied with available iron,

Balaguru end Dhanapalan Mosi (1972) while working with
' solls of Tamil Nadu have found that in alluvial soils iron
content decreases with depth. |

Choudhuri, gt al (1979) have observed that in the
Rajagtan solls free ircn content is more in the subsurface-
which may be due to high content of clay and advaneced stége

of weathéring due ta'high rain £all and temperature,

Thomas Varghese (1981) reported that in high land
under Sorest vegetation there is no increase in iron content
with depth, -
Phosphorus and pokassiun

Koshy and Thomas (1972) have‘reported that the laterite

soils of Indla in general are poor in available P, It has
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got a high P fixing capacity due to the presence of high amount

of sesquiokide.

 Subramonia Iyer (1979) has reported that the laterite
soils in general has a low content of available P and K, The

P c0ntent is found to decrease with depth.

. "Thomas~varghese (1981) has reported that phosphorus
content 1z more in upper horizéns, VFuéxher the P content

of coastal laterite is less than-tﬁét;of.high land.. . The

same author has also found that high level laterite of forest
"region has got more - amount of potdssium than the low level

laterites,

Calcium and Magnesium
John (1958) found that' the major portion of ekchah;
: geable ion is contributeé by calcium followed by magnesium and

potassium in the red soils of VbnezuTa.

Durairaj (1961) while working with laterite solls of
iam;l Nadu has found that caleium is the predominant exchan=~
geable ion. . . |

VEnugOPél and Koshy (1976) found that total calcium

content of Kerala soils ranged from 0.2 to 2,03 percent,

‘Thomas Varghese (1981) while studying the iaterité
soils of different locations of Kerala has observed ‘that the
¢alcium and magnesium is low in coastal and mid uplands. But
upper horizons of the upland containeé more amount of calcium

and magnesium,



=
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Durairaj and Mshalingam (1968) observed that high
level soils of Nilgiri area contained low amount of magne-

sium,

Hassan (1977) in his studies with laterite soils of
Kerala has found that magnesium content is very low in these

soils, Further magnesium is found to decrease with depth..

Mineralogy

It is an afcepted fact that the pﬁysical'and chemical |
properties cculd alone accountlfor the nature and'origin‘of
laterites, The fact tha§ the‘SGils having same chémical
préperties have a different hineralogy lead to think and
study more about it. The cr9dit.at this venture goes to
labffé (1949), Sivarajasingham, et gl (1962) and Me-Farlane
(1976), Their work has revealed the presence of Kaolinite,
gibbsite, hallcysite; bohemite, haematite; goethite and
residual iren-oxidesvlike magnetite; limonite together with

zircon, anatase, quartz ete,

Agarwal, et al (1957) worked with catenary soils of
upper Vindhyan plataue and observed that distribution of
light minerals ére uniform in all hdrizons. The common
light minerals‘ébserved are quartz, feldspar and mica.

But the grains sﬁgwed variation in sigze, shape and degree

of weathering,



Gawande et a2l (1963) while working with catenary seills
of Madhyapradesh observed that guartz and orthoc¢lase feldspar
form the major portion of the primary minerals, Other minerals
observed is Zircon, tourmaline, magnetite, mica, hprnblen&e.

sillimanite, apatite, eté.

Maignin (1966) observed that the main factor deter-
mining the mineralogy is the drainage and ionic concentration~‘
of percolating water., High rainfall favours crystallisation

of aiuminium hydroxide in gibbsite,

Singh and Gangawar (1971)"while studyving the mineralogy
of rock and fine sand of Vindhyan soils of mirzapur observed
that quartz is the major fraction of the fine sand ﬁortion
of the soil,

lGowéikar (1972) cbserved that the laterite soils under
all moisture regimes in the central regions of Western hills
.sloping West ward in Kerala and Mysore are dominant in
kaolinite and small quaﬂtiﬁies of quartz in clay fraction.
Further gibbsité occurs in hioh excessive rdin £all area,

but is absent in low rainfall area.

Sankar and Raj (31973) while studying.the mineralogy
of sand fraction of South Iﬁdiaﬁ soils observed that the
mineralé'preseﬁt are in conformity with the parent material
rock, The laterite soil is found to be rich in ircn bearing
minerals, Limonite is found to be dominant in low level



latérites. Zircon is present in all soil groups.

Gakewad, et al (19?4) Observed that in catenary soils
develo@e@uonr basalt, light mineral portion is constituted
by fieldspar (is stéinad and aﬁgulaﬁk Quartz is angular aﬁd
subéngular without inclﬁsiens. Haematite, magnetite,sillmanite.
enidote, chlorite, hornblende and Zircon formed the heavy

mineral fraction.

Lespsch and Boul (1974) while working in oxvsol—«ultisol
toposequence showed tbat quartz is the dominant mlneral in
sand fraction. Opaque grains are the ‘second which decreased

from top ﬁo‘bottema

Saratchandran Nair (1977) obsérved that in Wynadu rice
solls qﬁartz is the dominant mineral in all profiles éxcept

in one sample where opaque minerals are dominant,

Murali et al (1978’ while working with rock éﬁd soll |
samples of the topsequence in South Inaié{lobserved that .
quarﬁz is-the'doﬁinant light mineral fraction followed by
' feldspar. Héavf mineral fréctionAis constituted by magnétite
and'biqtité.

Chakravarﬁhy‘et ai'(1979) stﬁdiad the distribﬁtion,
size and shape ef‘minprals in eight. pedons devalcped under
different Elimate and tOpography in Southern bank of
Brahmaputra river. Major portion of fine sand is constituted

by light mineral quartz with little amount of feldspars and
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mica, Some grains are fragmented while others are~coated
with ironoxide or clay. Heavy mineral £raction is constituted
by Zircbn; Chlorite, biotite, amphibole, garnet, etc, ,Soils
developed on upland showed weatherable minerals like feld-
spars, mica, etc, which increased with depth and quartzs

decreased with depth.

Subramonia Iyer (1979) working with the fine sand
fraction of laterite and red soils assoeiétien of Kerala,
observed that quartz is the dominant light mineral fraction,

Mica is present in traces, 32ircon 1ls also cbserved,

Venugopal and Kbéhy {1982) observed that quartz is
the éominant light mineral, The quartz is found coated with
ironoxiéeg The heavy mineral fraction is comparatively less
and iﬁ did not show any regular trend in profile, In the
upper slopes more percentage of haematite is cbserved. The
haematite content reduces with decrease in elevation., No
variation in zircon is found at different locations.

Thomas Varghese (1981) while wcrking with laterite
soils found that the resistant minerals are abundant in

coastal and mid land locations while high land contained few

weatherable minerals,.

‘Micromorphology
During the early part of thigteés Kubiena introduced

microscopic and stereoscopic investigation of undisturbed



Samples aﬁ sdﬁlsg This led to a new ara in soil séienée'anﬁ
a new éagcepﬁ of research was born which is known as.micro;
morphology. It covers all branches of geil seience angd
enables to understand the changes that is undergoing in the

s0il which takes place in microscople dimensiona,

Rubiena (1952) followad by Alexender and Candy (1962)
have explained formation of irom microcaggregates through
' precipltation of peptised amerphus ferreus hydroxide with a

ﬁhick brownlehm matrisx,

3¢hmidt - Lorenz (1964) ﬁas& imﬁestigatSd the micro-
 $0:pho1ogy'@f‘ﬁhe laterite soils of Keralé and Ceylon, THew
described the reletive accumulation of ferric oxide sphere
aggregates with haematite as final product, This process

take place with a collold rich matrix,.

Costangal (1946)'ab89xve§ that brovn constituents of
laterites are rich in iron, grey earthy constituents are
rich in ¢lay, white areas are rich in alumina, Neodular cone
cretions are elther similar in composition to the enclosing
matrix or different in composition especially in certain

less combined silica and Fe0,.
Alexander and Candy (1962) while working with soils
éf Africa cbserved that the nodules had a high content of

sesquioxide and low silica,
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PéﬁegueIand Ballinfante (1964) have studied the
micremérpholagy of the brown forest soil and.Méditerranean
at different elevations which has get a mountainous relief,
They observed that in all horizons the plasma is dense and
compact, Sand £ractions contained minerals like hornblende
which increases with aepth. In light mineral fraction
guartz is abundant, Kaolinite is present in all layers..
Soils developed from granite showed abundant skeletony
mainly of alkaline feldspar, quartz and hornblends.

B, ﬁ@riZOﬂ has got a bikefringent dense plasma which is

more or less porphyric.

'Rutherfcrd (1964) observed that the matrix in yellow
browvn scil forﬁed from andesitic ash in high land of‘New
Guinea is composed of mainly magnetite with gibbsite and
amorphus material while Cutan is composed of gibbsite and

little of magnetite,

Sehmidt-Lorenz (1964) observed that relative accumu-
lation of Fe and Al by procesé invoiving tiny Feo-sphero- |
aggregates with haematlite as final product océurs in laterites
of Kerala, The process takes place within the matrix which
is rich in célloids.

Erwinfrei (1964)Aabserveé that in latosols, flake
like, sharply bordered opaque concretions of ironoxide,resting
in a whitish very fine textured matrix are characﬁeristiC'of
oxic horizons, Formatieh of ferric concfetion -depends on

chemistry of parent material as well as aration and hydrology.
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Real cutans are rare in brown latosols of Eéuﬂatmra In |
soils developed on calcareocus parent ﬁateriai in warm
tropical eliﬁate vwhere there is alteration of sﬁrong wet
and ary spell, only a part of iron i concentrated in
concretion,  The rest impregnateé the ¢lay and hence

matrix is reddish brown in colour,

~ Dhir (1971) has stuéied the micromorphology of some
soils of North Western Himalaya, He observed that at high
altituce Bé hérizon has farrohumic accwmulation which are
confined to pores and cavities and are alluvial in nature,
A, horizon has got brown coloured plasma which is an indi-
cation of aggresSivé action of organic acids on microscopic
scals., &t medium'altitud@ profile shows érgillic acoumilae
tion in pore cavities, The movement of clay colleid in the
face of well coagulated plasma :!.n'A1 horizon is thought to
. be liinked with sSudden wet mansoon phase that follows dry

SUISY .

Faswaran and Raghu Mohan (1973) have studied the
micromorphology of petroplinthite and observed that’laterife
iz formed from Kaolinite méss by absolute enrichment of
iron-onyhydrates., Iﬁon forms a vessicular net work.

. Vaccules are composed of original kaolinite and net work
is formed by closzely crysﬁéllising\goethite.' Goethite gives

the form and hardness of petroplinthite.



Elliott and Sparkes (1981) have observed that iron
ocourred principally as costings rather than discrete

mineral entities in soll matrix in B horizon,

As far as laterite SGils of Kerala is concerned the
study conducted by GOpalaswamy‘(igsg) is the only detailed
investigation on micromorphologlcal aspect, He had studied
the miéromorphology of létérités at differént locations 6f
Kerala State &e,'CheruVathoer.'Kériyamcode. Mannuthy followed
by vallangdu and Varkala. He has observed following features
at these iocalities, At Varkala angulaf quartz grains are
‘obseived in a scattered'state, héévily impregnated concretion
like bédies aré present; There are no céncretiéns that secems
to be formed in place but the dense structure of clay ballsg
could indicate the formation of incipient concretions.,
Crystalline materials like goethite, haematite, glbbsite,
quarcz and some kaolin are present, Most of the gibbsite had
no regular shépe or arrangement, Pure aggregates are rare,
Gibbsite neo-formations are noticed. It sometimes covers
the clay, Ironoxide appears to be in the form of micro
aggregates enclosed in gibbslte ground mass, In general
extreme heterogeneity of the soil material is noticed at
various depths of the profilea"ﬁrganic matter 4is diapersed
and exhibited features ¢f matric humuss Skeleton particleé
'are densly distributed. At Vellanadu the matrix is seen
aensely packed and hence few compact concretions with defenite

smooth boundaries are noticed. Ironoxide stained kaolin,
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mica, goethite and‘haematite'érélaléé‘cbserVéﬂ; Medium to
fine sized quartz are seen scéttéred thfbﬁgﬁout’thé'sectiéﬁé
: Part of the matrix has got 1aminated clayo Some of it looked
: amorphus or fine grained. Heavily impregnated areas and

‘“opaque concr@tions are observed.

N

| Kenneth Liyhite (1981) studied the micrcmorphology
_ef quartz grains from three soils developed in granltlc
alluvium by‘sganning mlcrOSCOPy at. Ealiﬁornia and~cbservédJ
that age in ﬁact have great. signlficance hhan changa in so;l
“'texture. The optical prcperties are largely a. funcﬁicn of
h[mineralogy, The plasmic.fabrig andvﬁhewrglated dastribution
'jpattern are two paﬁameters which may'bé-used; The-difféfeﬁt‘
'microstructural elements in the field are expressed as. kindu

of olasmic rabrics and ReD, P. 1

. Easwarsn and Baﬂcs (1975) héve*pointe&vdu£ thaﬁ_the
related. distribution pattern is aﬂfunétiou of€thé texture of
the soil., They have also observed ﬁhekspggifib distribution
pattern is a funetion of “the texture of the soil, iﬂ*Sanay
soils antinﬁér‘téxtic and'dermétiq:spéCific relativé'disri@u—
tion pattern may arise thrc&ghtelay'aééﬁmuiéiioﬁg"Thélcuﬁans
occur as bridggé bétWeen'sand.partiéléé in thé'fqtmer”aﬁd as
... complete coatiﬁgsiin'ﬁﬁe later. "In the'fieid'éuch~argillie

- ﬁoriz;ons have a fz;i‘able consisﬁancjé ax;zd«it is dni’y T'»Iiﬁh.ithe \
. use of thin_sectiOnstpne can‘be sure,uthét\the interangular

plasma is due to illuviation. In sesquioxidic material the
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plasma tends to aggregate and a specifid kind of specific

relative @iétribution pattern termedogglutanic is formed.

This specific relative distributionm pattern is common in

oxisols and in some ultisols.

' The expression of the pldsmie fabric is a function

of mineralochemical properties of ‘the isoil and it éhanges

with evolution of the 3611:(Easwaran; 1972)

: . R N ' AR o . .
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MATERIALS AND METHODS

In ordér,ta étudy the morphology, micromorphology
and physico~chenical properties of ﬁpland and nmidupland
Laterites of Kerala specific locations were 3eleétéd. The
locations selected represent the forests, ﬁid land region
and tertiéry beds of Varkala. All the sites located were
at different elevétion. moisture regimes and having differ-

ent vegetation,

However, while salecting the ioéations care was taken
t0. see that they-aié situated in the seme latitude. Nedumangad
and Varkalé receive a madérate rainfali ﬁhile-the Kulathupuzha
‘ region recelves a hiqher rainfall aistributea throughout the
year, Kulathupuzha is a forest region with least disturbsance

while the ﬂaduméngad and Varkala regions are under considerw

able human 1nf1ueﬁae being‘cultivated'areas.

Two profiles'weré aug at each lécation as per prescribed
proceduraes. While selecting the two sites for each location
éare was taken to ensure that one of\éhem in miﬁslope with
an elevation difference of 50 meters. The profile was dug
to a depth of 1.5 me ’Sihce the diagnostic EQrizon could
be obtained with in'this depth, | |

The profile features and i:imgitu observations were

recorded as per the F.A.0. guide lines, After demarcating
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eaéh-horizoh, undistnrbed samples were taken using Knbieﬁa-
" boxe ~ Then bulk: samples were also collected from different
horizens for,analysis,. Core ‘gamples were also ccllected to
determine the bulk density and other physical properties,

'~ The ecolour cfAthe soil was recorded uSihg'ﬁunsell Soil

. Colour Charts, Thé csléni was»reécrde&.cn field moisture

condition, = -

Laboratorv Studies

N

All the bulk samplea were air dried in shade and big

clods were broken with a wooden mallet.‘ Then the samples
. /

'n~were sieved th:pughvthe 2 mu siéve; The mat@rials were now
- collected, gravel content was quantified with-respeat to

—material paSsing.through.z.mm,siéﬁeg

. Phgsmcgl groggrtie. ;;;j:j

1) Moisture ggreentage: Air drzed samples were used £or
this‘purpeae.‘ 10 g of soil was taken into a previously -
weighed ahina aish and it was plaaed in an oven kept at
'105%C for 24 hours, coaled,anﬁ welched, The process was
’repéétea‘til; constané‘waigh£ was obtained, From the
»differenéeliﬁ-wéight maisﬁnse_pereentagékwéé‘eéleulg:eﬁ-
'ii) Soil colour | |

The sail colour was determined by using the Munsell
Soil Colour Chart.



The mechanical émngaasiﬁmn of the soil was aetémlﬁe&'
by 1ntarnatianal pipe te m&thaﬂ after axiﬁation of organic
‘.matter wﬂth hyﬂxugen per@xiﬁe. Cemenﬁing agents were removed

T by treaﬁing with Hﬁl and aediumAhy@rawiﬁe which enables dis=

parsion {Piper, 1@6?).

?arti&le ﬁensity. waterhalﬁing capaaity, volume expan—

{ et -

sion, paxeﬂpace eta, ware &etermineé by using Keen—RaczkbwskiQ}
“ ‘b@x maﬁhcd (Wright. 3934?. i

IT, Builk »Eemsitg‘ﬁ--v A B
, Balk éaasity was detarmineé as. describ@a by Dakshina-
: murthi and Gupta (196%). ‘

&ggxegaﬁa'analysis was_done by wet~éieving using
_?bder £ apmaratus as dascribeﬁ by Bakahimamurthi anﬁ sunta
_ (196%). | | |

| @hemiéal'ahargatexistiaé

Ze Sgil.reaeéian

]

a) ' The soil pH was determineé using 132.5. scil water
" suspension with pH feter,

 5), - pﬂ was measurea with (1%2.5) soil KC1 flﬂi salution
' naing pH meher.v_ 2 : S



&) pH was mnasured with (1:2.5} soil sodium fluoxiée
(1&3 c‘x:a.‘mtimx using pH meter,

IT. Eleetricax co aue 1 1ty

upeaific aonductivity was medsured in 1:2,5 seil

' water extract using canﬁuctivity bridge,

'III. Orggsic carbog : ‘u

Grganic carh@n was det&rm&neﬁ by walkley and Black's

3

rapid titration methoﬁ (Jacksen. 1973),

IV, ZTotal nitrogeh o
.-‘ The total niﬁrogen was estimateﬁ uaing the microkjeldhal'-
‘methoé (Jackson, 19?3).
Vl. ’ ZXVa‘i'labLe"PhOSg.“horus -
- Phesphorus‘waé estimateé-byiéalorimetry. Five grams.

- of sail was extraated with 50 ml Bray No,.1: scluticn.v B ma |
- of the aliquot was-then made.uptc 30 ml. AdGed 1 mi stannous
-chloriée and resultant colour develoned was read after 10 -
minutes but;befere 30 minutesvin,a,KletteSummerson phota
electric d@l@:!matet using teﬁ'fiitér'( M 660) 4

VI, Potassium (Available)
Ebtassium was estimated using flame photometer
(Jackaon, 1973). 20 g of. soil was treated with 25 ml of

:neuﬁral nermal ammcnium acetate -and kept over night. ‘Washed

" with neutral normal ammonium acetate filtered and ‘the volume'



' maﬁevunto 159 mle An aiiguat wag then aupizataa in a WEL

£lame ﬂhmt@metar and the reaﬁing x@ﬁaxdaa.

VII, @alﬂium

Calaium was mstimateﬁ using Atcmie Abaerption
Spectraphotemﬁter. 5 ml neutral nmrmal ammenium acetéte
A-extract of the goll was made upto 50 ml. fed to the at 0m1c :
absarpﬁima ﬁpecﬁrmghmt@m%ﬁer an@ the amount of calelum -

present was determined,

 VIII. Magnesium

From the extract prepared for the éstimation of
potassium 5 ml aliguot was pica ted eut anﬁ volune made upto
50 ml, The amount of magnesium was read in Abomic Absorption

Spactrophotometer,

1%, T@tal P gﬁ

 Hel @xﬁg&¢% was prepared first (Piper i§67}. Then
the tatéi Fezéé was éeﬁermiﬁ@ﬂ fr@m the HCL éx%ra@t after
reduction with stannous chloride and titxa%é& agaiﬁst gtandard
potassiunm diéhrsmaﬁe,using potassium ferxieyaniﬁ@ as indi-

cator (Piper, 19G%),

Xe Cation exchange capaci

Cation exchange capscity was determined using neutral

* ‘normal ammonium scetate as described by Jackson (1973).

\
/N
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?ﬁa fine sané wag separated ana-eﬁém;nea gnder’patréh
logical miercﬁcqpe- Préximiﬁéry‘ﬁxeatmenﬁ and separation -
based on Stoke's law was conducted (Carver, 1971),

Slides of the fine sand aeﬁaraﬁea wag 'pmpared
(Carver, 1971) f@r'micrescepic examinatian.

elear alide was placed on a slide warmer and a
‘drop of Canada baﬁsam was pla@ed on the siide, When the
bubbles ware expelled fine gand grains were sprinkled |
-gunifarmly over the melten Canaﬂa balsam and allawed to
‘gattle down. After ensuring enaudh time ‘for thg Canada
balaam and slide to get it was removad from the hot plate,
one edge of 8 cover glass was now placea ovar the puddled |
resin and hhen‘the cover slip was rotated and pressed gently
o gush out hubbles anﬁ exXQess cahaaa bala#ﬁ.' Aﬁter'ﬁhis V
- excess manaaa halsam solidified on the’ e&g@s of the c@var

glipe was scrapeé ef* and furehier clearéd with Xylene.

Thin section of soils for 'memarpholdgicsl study
were maae following the procedure : desaribed in the soil
survey xnvestigation Repmrt No.l, uail amnservatien service,

USDA (1967).

Undiaturbed soil samples were collected 1n Kubiena

boxes as wall as clods of convenient siza.wer@ also selected,



’;‘rha¢orié§&atiaﬁ of ﬁhejéieﬁa or the séﬁples in the'baxgs
were marked, ‘They wexe then s.naivmuauy cooked carefully
in uanaéa halﬁam ﬁaking care fo avold over heating, The
c@aking pracass ‘was canﬁinueﬁ £i11 bubh&ea almmst ceased

R ta appear inaicating th@ ﬁilling of vaias by the resin,

'The'sample was taken out mareﬁully anﬁ ceole@ ﬁer a while
and place& inaide an aven maintaiaea at 6@*@; ﬁfter every
2 haura %h& temperature wag zaisaa by 10”@. This was

“"Tcontiﬁued till the temperatura reaaheﬁ 11!°Q, ‘The sample

=-wa5 then tak@n auﬁ ana kapt in a aes&cater far 24 hours..

| Aﬁter 24 haurs th@ s@il bleck was taken and one side ‘
‘was graund wi%h marharanﬁum &ﬁ. 126, 4@0 anﬁ 6@6 grade,
Tpenrﬁin%l;galgghing was‘aaneuwiﬁh~allaxina.aeﬁxgnd-;oao .
graéé;A Tha~§élishaa smooth sﬂxﬁ&gé\waa £ixé§ to a glass =
',slide using L@keside 70 cemeﬂt. |

, Th& o&hex aide of tha chip was graund using carbo- .
ranﬁum 60, - 136, 466 and 69@ grade power* ?ina& §mlishing
.was éane with allaxite 865 and 1060 graﬁe t&ll the chip ,
,'attained a ﬁhiaknasa of 2@ Nf .' A aovex‘giass was nQW~£ixa&’
on the paliaheé anin. uaing’melten aanada balsam avuzﬁing
aiy buhblaﬁ._ axaass Ganaﬁa b&laam was remmve& by'washing
with xylaae“} The slide was put unaen pwlariseé micr@scape
and ohservaf:ions were reac@réed unﬁer eréinary and palariseé
>‘(cxusseénichclg) 1ight, . Photographs waxe.takengand-intar-

pretations mades



RESULTS



Maeromorphology

 The comparative macromorphologleal deseription viz.,
colour texture structure stickhess and plasticity, Boundary
preaencelaf'xaoﬂg,permeabiii&g,aeneretians,m@ttling/@ope~
graphy,&and‘usa/ﬂrainaga;mepth of water %ab1e7ﬁ~ﬁrasicn/eea.
arelgiven in table 1 and 1.1, ADeserip%ian is done as per
a0 guideline (1968), .

Colour ~

‘The ﬁélour'af +he Kulathupuzha upland profile is
dark brown in the surface layer and yellowish br@&n in
subsurface layer. A similar‘abservatian is we@@raea for
the upland pxﬁﬁile at Nedumangad, Varkala upland profile
- has dark brown soil in ﬁhe'anrfa@e‘horiaan ¢changing to |

reddish brown in the subsurface layerss

The midupland pzeﬁile of K&léthupusha,r@mains unique,

(1 [
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Land use

*'Drainage

Yoisture
in the
profite
"Depth of
water
Table -
Evidence
of
erosion
Presence
of Ssalt/’
alkali

Colour

Texture

Structure

Plasticity

Stickness

Boundary

Presence
of
roots

rermpzbi~
ity

cttlings

Thickness
of

laterite-; .

Herizon

Gravel

Do S S

1-1 e e e e e e e e e e e e e e M L
Kulathuﬁuzha § Nedumangad . Varkala
- o = o o e e e Cm e e e e e e e e e e e e e e e e m e e e m e e el e L L S
-
2 3 4 1 2 3 4 1 2 3. 4
. . o
(36.69) (69~109) (109-150") (0-18) (18-5) (57-108) (105-150™) (0~-12) (12-39) (39-78) (73-150")
Hilly undulating .Undulating Undulating -
Torest .o . - Tapioca i‘ . Tapioca
. ] ) Cashew : Cashew s -
Hell Viell lioderate HModerate Moderate. Moderate lioderate Poorly ‘Well well Moderate Slowly
-drained drained : drained drainad drained drzined
: . i ‘ -
oist loist Moist - Moist Dry Moist ‘Moist Moist Dry Dry Moist Hoist
. . . f
15 1 25 M 25 M -
. . ‘
211l and gﬁlly ercsion Shest- and gully erosion Sheet and gully srosion
: |
IIL e . ve e TL - .. .e HIL . .o .o .o
10 YR 10 YR 5 YR i5 ¥R 10 YR 10 Y= 10 ¥R 5. 7.5 YR S ¥R 2.5 ¥R 2.5 Y%
3/3 "3/2 4/6 4/6 4/3 - 4/3 5/6 4/6° 4/4 5/4 5/6 5/61
Dark Dark Yellowish Yellowish Dark , Dark. Yellowish Yellowish Dark Raddish Reddish Reddish
brown Greyish red red brawp brown .brown red brown Brown R
Loamy Gravelty Gravely + Clayey Gravelly Clay Clay Clay Graveily Cravealy Gravely Gravely!
. ‘Lioem f’ Loam Loam Loam Loam Sandy Sandy Clay
Granular weak - snguler lassive Subangular Subangualr . Subangular . Subangular Week medium .. ..Heak ... L sSubangulcr iassiwv:
Granular Blocky C blocky blocky bilocky Blocky crub granular blocky * ’ r
on- i i ilon~ - dlone . . - : ' : ! lion 3
pl;zgic ; plastic plastic - Plastic Plgg:ic'“ ﬁlaszgc Plastic Flastic Hon- lion~ liori— -3lichtl
- ) . , < . Flastic plastie glastic plastic
Siightly  Slightly Sticky sSticky. 5lightly .. Slightly sticky Sticky Slightly Slightly  Slightly Stlcky;}
sticky sticky ’ sticky sticky - ) sticky sticky sticky )
Gradual Gradual Graduai Gradualt Clear 'Wévy Wavy Wavy Clear Gradual wavy Abrupt |
wavy wavy Smooth Smooth K . ' Wavy . ¥
. A . k
Zbandant Plenty Trace MNIL Plenty . * Finer Little Nii Plenty Fiper- Very ¥IL
roots roots , roots Little- o
loderate Koderate lioderatety Slowly Moderate ' Moderate Slowly Ilowly Rapid Modérately Hoderately Hoderate%
: Permgable Permekable Permable rapid ~rapid slow R
I .o .o Present Present , Present Présent Present ?resentP
w o i 1 . 4
, T : o
36 cmk, 33em 40¢em 41em 18Cm 39'¢m 51¢m 420m 120m - 39¢m 722
‘ b

27¢
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R - oy . . A A
Teble 1.1 Maciromorphology of Midupland profiles
Location: Iulathupuzha ) . Kecdumangad : - Vvarkala
FHogeed;HOe 1 2’ 3 4 1 2 3 4 1 2 3 4
- - " — E3
Horlzon .- (0~13) (13~32) (32-68) (68-150+) (0-23) (23-56) (52-87) (86-150.) (0-8) (8-48) (48-82) (82~150")
rm@bﬁgﬂﬁ&&cn}) . - - . 4 :
Topograph Rill .o - .e Undula- .o .o .o Undu-
pography \ y . ing lating
Land use Forest ~ Tama= 3
' rind, . .
Taploca Coconut
Drainage Hel} Vell Moder- Poorly‘ el ,Weli ‘loder- Foorly . Well Mddér-' ﬂoder- Very slowly
arnined drained ately drained Arained Arrined ately drained drained ‘ate ate drained
. N drained . : : drained :
Moisture . : ) )
in the Dry ‘Moist Moist Moist Dry - molst Moist Moist Dry : Moist Moist Hoist
profile v g i : ' :
Depth of i .
Water C
‘Table 10 M 22M 12 M
Evidence
of .
erosion “ent and rill erosion Sheat and rill erosion ~eet erosion
‘Presence of - . -
Salt/alkali . YIL MIL . MIL ¢
10 y2 - 10 YR 5 YR 5-¥YR 7.5 ¥R 7.5 Y2 5 YR 5 YR 5 YR T 2.5 YR 5 YR . 5 YR
4/3 ‘ 3/4 4/4 4/3 ) _4/4 5/6 4/6 4/6 3/4 3/6 4/6 4/6
Colour Very very | Bark’ Yellow- Dark Provr= Yellov- Yetlow= Dark Dark Yellow- Yellowish
©dhrk dark brown - isn b rown nish ish . Lo red brown _isnh red
Provn yellowlsh red brown red brown * rad
Brown .
Structure " Granu- riinue .Angular ‘Mascive Jubangular Subangulﬂr Subancul~ar Jubangulnr Moder- Zuban=- Blocky Maszsive
lnr lar hlocky blocky blocky blocky blocky ately gular
) : . . . . crumb blocky’ ‘
Texture - Gravelly Gravelly Gravelly Clayey © Gravelly Sandy Grave@y Ciay . Gravelly Gravelly Gravelky Sandy
Loam Clay - Clay \ Sandy Clay Sandy Loam Sandy 3andy Sandy Clay
) T.oam Loam Loam T.oam Loam Loam Loam Loam
Plasticity on- “liqghtly Flastic Plastic one- .iMlastie Mastic Plastic tton=- ' Sligtly Plastic Plastic
plastic plastic plastic . ' plastiec Slastic
Stickness S5light=- Sticky Sticky Sticky Siightly Sticky Sticky Sticky SiLightly. Glightly Sticky Sticky
. ly sticky sticky sticky
sticky
Boundary Clear Gradually Havy veo Clenr Gradually Gradually . Smooth Gradual Gradual bruot
: Smooth wavy Smooth viavy wavy T wavy wavy
Presence . ' R -
T oF Abandant Plently }Féw vo abandant Plently Few roots MNIL Clently Tew vary few MTL
roots roots ‘ . . fine roots
_Prgw&abi- ~Moderate loderate Moderately Slow loderate Moﬂefate Mnderately Slow voderately s10W Slow  Very slcv.
lity slow slow rapid
Mottlings kX .o on I'resent oo .o ! Pregent Present .o .o Present Present
Thickness
of o . -
Printhite 138m 19¢m 36¢m 82em 23¢em 33cm. 3lem 63cm Sem - 40¢m 3dem 7qem
layer : . . o
Gravel

e oy

YR o



with very éark brown in the surface 1ayer to dark brown and
yellowish browrn in the subaurface 1ay&rs while the mldupland
‘af Nedumangad and Varkala have dark brown ‘surfece soils and
yellowish red sub surface 1ayegs. |
Eetﬁeeﬂ'praﬁiles éhéreiigtmarkeﬁ 3ifféranae in aoil
colour of upland and mmiduplanakprofilaﬁ-of Kulgﬁhupuzha.
However there is not hnch difference between the -midupland

" and upland profiles of Nedumangsd and Varkala.

Texture

In all the. lovations the upland proﬁile is gravelly
throughout (plate 2,5 and 7). The profiles contain 38 to 83
parcent grévels; More than 75 uercent of gravels are present
in ﬁhe profiles of wedumangaﬂ and varkala. Hawaver at
Kulathupuzha location gravel content is noticed to be less
“than 60 gercent. The texture of the profiles also are between
gravelly saqdy'clay loam dn one extreme-to gravelly clay
loam én the ctﬁer in all 1ocations.,,mhelsurface of Varkala
préfile containsg more tﬁan 75 percent (Table 1\@3& 2) graVelﬁ
(plate 9}; \While the‘gtavel,¢cntent,is less aﬁ &edamangaa
ané Knlathupuzhaf(plate 5, 2 and 14)..

The mldupland pr@filas in all laeations have almost |
similar‘contant of gravel ‘as that- of the upland profilas |
(plate 15). Lccatianywise there is not much.difference between
upland and mﬁﬁduplanﬁ profiles in their gravel content (plaﬁeé
14 and 15), |

2
= - T~
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Considering the comparative content of gravels in the
surface éqii in thaigﬁlathgpuﬁha_and Nedumangad there is an-
-inéraasing'trenﬂ while at %éfkalé a decreasing trend down

the profile is notieéd. The texture af th@ midunland'
ﬂ _prafile ia gtavelly aanéy 1oam to gravelly clay loam in all
| the 1ocations (Table 1 1 and 2. 1).

St ct ure
In the case of the upland prafilﬁ at Knlathupuzha, the

: depﬁhnw&se variaticﬁ in structure 1s'£ram grannlar to massive.

. At Néaumangad it 1s subangular blacky throughout the profile,

- The Varkala profile hehaves ‘unique. The surface has a weak
meaium crumb while the 1owest layer has a massive structure
(Table 1 and 1.1), N
- stickiness and Plastieity

The‘u?land*profiles of Kulathupuzha, Nedumangad and ‘
.Varkala behave similarly, ie with friable, slightly sticky
and non<plastic surface 1éyet and a séidky'and plastic lower
1éyer, The ~hidupland profiles also behave similarly as’in
the cagse of ﬁhe_ﬁplénﬁ profilesai Between prafiiasithere“is_'

. not much difference in allnlaeati¢n§ (Pable 1 and 1.1).

B@undagg

_ -The horizon boundary of . ?ulathupuzha uplana is graduslly
| wavy to gradually smooth, While at Nedumangad it is clear
to wavy and at Varkala it is clear to abrupt (Table 1),

)
.,
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‘ccncretiensénodules

At Varhala profiles, angular t@ subangular ferruglnous
gravels of 2 to 5 mm diameter are noticea throughout the
profiles, -Black c¢oloured neéules of a.z to . 1 T diameter:
‘are present in the surface of Kulathupuzhd profile, ‘While

| ‘at‘Neduméngéd similar nbdﬁlés are intarmediéte in colour and

. size. Comparing the profiles in twa physiographic positions

of the 3ame lacatians marked ﬁiffereqc@ 15 not. dbserved.

,Mqttling’j
| .Caiour.m¢tt1ingslare ﬂéﬁicé& aﬁf@é&liﬁ zones of Varkdla
-and ‘Negumangad,, Hﬁile it is :earely.Observéd.at laweﬁ‘layérs
of Kulathu@uzhasl&At-Kulathﬁpuzha'in tﬁe 3xrd 1ayer greyish
white and white muttlings at erratic positions are gbgerved
(7.5 YR 6/8 Redaish yellow).‘ At the lowest layer similar
mottling {7.5 ¥R S/B Reddish yellaw) is alco ‘observed, At
Nedumangaa upland 1n the thiré layer mottlings of yellcw.
pink,anﬂ less reddish eoiou;s.could be ebserved_(s ¥R 3/2 Dark
" redd1sh hrow.vib.XR.ﬁ)B ﬁ;ownish vellow 2.5 YR 5/6 Red). At
the bottcﬁ 1&yér) rea. yelléw; whit@-aﬁéfpink mc%tliﬁqs
~ obsexrved (7. 5 YR 7/5 ﬁeddish yellow, 5 YR 4/4 Reédish brown,
2, §§YR 4/6 Red),

rd

At Varkala upland red, pxﬁk and yellow" m;ott'lings are
observed in the third layer (2.5 ¥R '3/6 Dark red, 2.5 ¥R
3/4 park reddish brmwn 10 m 7/6 y%llow). At the fouéth layer

[
\
i
|
|
1

LJ
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pink,mére yellow and less red mottlings are chserved. fZaS,KR
4/8 red, 7.5 YR 6/8 Reddish yellow)s -

At Kulathupuzha =midupland profile the ﬁhird hofizon
‘has no signifiaant mottlings. In the fourth layer hewéver
whitish and grsy arratic mattlings as bigger pockets aLe
Aobse:ved. in thesg packets fine sand to cgarse sand sézeﬁ
| sillminiticgneiss is obsérvé& (7.5 ¥R 1/8 Rééﬂish.yeliaw).
At ﬁednmangaﬂ -iniddpland §§ofila'yellcw, yellowish red, pink,
grey and‘white'ﬁottlingsgare cﬁse:an in'tha third layer
(7.5'Yh 6/8 Reaaish yellow, 7.5 YR 6/4 Light brown, 10 YR /8
Yellowdﬁﬁiie.in.the‘fourﬁh layer more pink, grey, yelloﬁ\
and less reddish mottlings are obaerveé'(7.5-¥R'5/$ Light -
brown, 10 ¥R 6/6 Brownish yellow). it vafkala'rmiduplénd i
profile in the third and  fourth layer dark pinkish red and
whitish yellow mottlings are nbserved (2.5 ¥R 3/6 Park red, 7.5
‘"YR 1/6 Reddish yellow) .

" Thickness of 1atarite,harizo (Table 1 and 1.1)

- At Kuléthupﬁzha the soil #s almast'unifofm &hroughcug |
the profiles in the casé of upléﬁd an?fvmidupland profiles
except in the case of ferruganized sand nockets in the farm
of friable boulders (plates 3 and 4), Herd laterite layer
is absent in both the cases, At Neaumangaﬂ in the upland
profile the laterite layer is below a depth of 100 cm. In



“>In the caseraf midupland ptafiles it is ¢lear and
smooth wavy at Kulathupuzha and Neaumangad; whiie at Vérkala
it is smocﬁh to ahrupt (Table 1.1). L '

camparing profiles in twoe t@psgraphical positions in
'the aame laaation markeé differenca is noticed batween the

‘pairs of profiles in horiﬁen bﬁunéary (Table 1 and 1. ).

_EEGSSﬂce of rcots

In the case of upland profiles the root actlvity 15
.observed upto a depth of 75 om, while in the case of : ’mldaplanﬁ
nrefil@g it is seen. upto 68 am at Knlathupuzha 55 ‘om at
ﬂédumangad ané 48 o¢m at Varkala. Between profilss there is
not much aifference in the extent of root activity at,Kulaa '

- thupuzha and Varkala, _ﬁhile at mﬁﬂumangaé it is almoat dauble
An the 'miduplanﬂ (Table 1 and 1 1)

. ;permeaabns.tx
' In the case oi uplana profiles permaability is moderate
to slow at Kulathupuzha ana Nedumangaﬁ while at Varkala it

is rapid to moderately slaw. In the case of mmldupland
profiles at &ulathupuzha and Neaumangad it is moderate to
moderately slow, while at Varkala it is moderately rapid to
"slewx camparing the prefile% in'hwo'topagraphieal positions
“in the same location there is not mach difference between _
palrs QL profiles at Kulathupuzha and Nedumangad while thera
is marke&,difﬁerence,in the_permaability of the profiles at
Varkala {Tsble 1 and 1.1). . I —



a7
Ehe54th layer b&aaahed boulders are present. - In tﬁe ~midupland
profile at Nedumangad laterite layer is present b@low 100 emS e
At Varkala the harﬂ laterite layer is presebt at 78 om depth

in the uplanﬁ pr@fila ana b@l@ﬂ az-am ak rmrduyland profilaw-
Between 1caaﬁions varkala uplanﬁ profile is with highly |
ferrugmﬂized harﬁ latexiﬁe layer while the - miduplanﬂ profile
is Silica rich.‘ At Nedumangad 10ﬁatiau 1n the upland profile
laterita layer is dcminantly £errug¢noug. aaﬁ partly aluminous,' 
At Kulathuouzha even though there is no specifie 1aterite \
layar upte 150 oms, in the 3rd and 4th 1ayers of both uplanﬁ
_'ggﬁ mid umland profiles a tendenay ﬁar laterite formation bgloﬁ
1$O ams. Aw the 1ateriﬁe layers of upland and mmdupland |
profiles at Nedumangad and Varkala lies with in a depth of 2

. metres. which is soft. when~moist and hard when dry.- ﬁampara—
tive order of’ incraasing hardness (by feel) is as follows
Neﬁumangad upland Vaxkala, mldupland~ | Nedumangad fmrdupland

Varkala upland,

To ’mh
The sitea of upland pnafiles at Kulathupuzha are mostly

located in undulating terrain while thcse of Hedumangad and

varkala are on sloping land. .Mlduplanﬁ profiles are alsa

lacatad in similar topography (Tsble 1 and 1.1)‘
JQLang YUse (Table 1 and 1, 3)

' At Kulathupuzha 5&11 prcfile is frsm a-. 1ocation under
virgin vegatation, while‘at.ﬂeaumangad<and Varkala the prefilgs

!



FROFILE QESCRIP”ION

ﬁ‘tha Si”e Kﬁlathuguzha.ugland;
a) Profile No, =~ ' U ,
. b) Séi1l Name o w":;'°ga&erité Seoil
“,'é) Higher category T e Incept1861~

d) Date of examination s 21-11-1984

‘e) Buthor 1 R Sankarankitty Nair _
£) bcca#icn BRI a2 K.« North of Kulathupuzha - On .
- . Txivandrum Sherkotta . Read. Distriet
'amma.

. Latitude - 8'~55 and B - 96 Rorth
.Lcngitude— g7 3 and 77' 4 East

o

9) Elevation 240 moters M.S:l

. h) Land formt

1) Physiographic posiﬁion - Undulating ﬁerrain
2) 3urraunding land form = Sloping |
:3) Miaratopagraphy --(Gently slcping

&) 51ope on which profile is located ~ Top of hill, gently
3 : sloping

-1),¢1 1) - ‘ 4 ,
Hundd ﬁropical climate: mean annual raiﬁ fall 18 .2961.6 mm
:dhich is distributed throughout year with a very little dry»
'.spelly the ‘mean emperature ranges»fxam.le‘c»#e 35°C,

.Zxoﬁ’?’éne:al_ i for;tx ftion of the _Soii

a) Earght material ~ : Derived f:om,sillimanitié gneiss
- | and also associated rocksy collu-
vial deposit are also seen,

5_]‘).
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Well drained with moderately slow
internal permzability.

.

b) Drainage

c) Mot 1 ¢ Moist throughout,

a) Depth of ground ¢+ 15 meters

water table '
el Pregenge of =~ = & Nil

surface stone @ @

£f) Evidence of = 31 Rill and gully erosion,
erosion | L :

g) Presence of salt ¢ Kil
or alkali o

h) Huménﬂinfluenéév R 50

nrcf"éhe rofile

Ehé profile 1s dralned ﬁhroughout}‘inteinai permeability
is slow, gﬁavwi-aanﬁeni increasing with'&apﬁhti Thelinﬁluance
affbrganictméﬁter~is'high‘ane to ferestMvegeté£ieﬁ which
imparts bro@ﬁi%h biaék colour to fhe_ﬁap iayer, red colour
\incraases with d&pﬁﬁg  The §resence,o£ :éatslare‘noticed in
the lowek‘harizans-ef'the préfile:'cfctéviﬁas are seen in
: Bhoriziong ants are no*icpd in Bhorizien. Signs Sf laterisa-
ticn is n@t‘very~claar within the profile. boulders are alse

met with. Solum has got gravellywclay ‘loam texture,

0 - 36 em Dark brownish when moist,(lﬂ YR/3/3); loamy,
- - granular structure;s . and slightly sticky
non plasticy friable maist; abundant rootsy
Qta&ually Wa?y baunﬂar&w well’énﬁned.

-

o L ’ by



36 -~ 62 com

69 = 109 ¢m

109 - 150 ¢m

park greyish brown (10 YR 3/2)when moisty -
gfavelly clay leams weak granular; slightly
sticky but not plasticy friable moist:
abundant rdots, crotovinsspresents gradual
wavy boundary; moderate permeability.

¥ellowish ved (5 YR 4/6) when moists ‘gravelly

’clay: angular and: blockyw sticky and plastic:

firm moist graﬁual smoath‘boundary; moderately
.slcw parmeabilityﬁ- ’ ' '

Yellowish red (5 ¥R 4/6) on mcist. clayey,
massive; sticky and plastic; £irm moist;
 slowly permeablez Big and- soft boulders are
fpres@nt. :

‘Informatien of site . S Nedumangad upland

'a) Progile
b)-Soil Namé '

‘@) Highest category of
classification

@) Date of Exemination ¢ 23-11-1984

e) Author

£) Logation

g) Elevation ‘

1) Physiographic position .

% 2
s Laterite

: Inceptisol

s R«Sankarankutty Nair

& 3 KuM. from meﬁumangad bus stand
. towards North. ' Near Kallampara
river. :

2 150 meters above M‘S.L.

: 1 sloping ,
‘2surroundindland form + sloping towards west .
'3) #icrotopography . % gently sloping

4) Slope on which profile is
1ocated

: gently sloping



i) Land_ﬁse;_. . - 1 Toploca, Cashew, Jack, gras&

3) Climate 3 1. Humid tropieal c¢limate, mean

| annual temperature ranges from
N . 23;@6% 0. 39.9“(:

Raiﬁfail B Ly &1798 17 mm

pry. season is from. March to Apxil—may.

a)

b)

e)

2

e)

Parent material '.3 charnakites

Brainage f  Moderately drained
Moisture condition: - o

of therprcfixe . & Moist below 25 oms
Depth of greunﬁ watar - S

table ‘ q 20 meters
Presenae'of sarface o

stone T Nil -

_Evi&ence of .erosions Sheet an@ gully erosion

Preseénce of aalt or
alkali ¢ Ndd

Human influence - ¢ Confined to top 20 to 30 cms.

The sails have heen devgleped frbm gneigsic narent

';maﬁerial ang are lccated in unﬁulating ralling topographys

Surface is.dagk grey brown and is gravelly loam, Accumula= |

tion of aray eoloureaekaq;iﬁite ¢an be noticed at‘randemg

The laterite g:avéis‘Gf'irragular'sizs ¢an be seen from

second layer,

N
{5



zv;‘Profile4ﬂes¢ri tion

0 - 18 em ‘3ABark brown (10 !R Q/3) moist; gravelly
 'w1oam: subangular blcckyg slightly sticky,
~ nonplastic; friable meist; abundant roots,
nederate parmeability.

1887 em -15',@ark prown (10 ¥R 4/%) moist; Clay loams

‘ g _Subangular blockyy alighty sticky; sligﬁtly
.plastici firm moisty £iner roots; wavy
bounéary, maderate permeability.

574108 em  Yellowish brown (10 ¥R 5/6) m@ist, clay Loams
D _subangular bloaky: sﬁieky and plastic. ,
'ﬁxiabla moiat, rcat influence sparcey slowly
,parmaabla.,‘

, IQQ&lB@ em r“’?ﬁllewiﬁh red (5 ¥R 4/5) on moist, clayey,
S - " gubangular blocky, sticky and plastic,
fitm‘moist.:ﬁo résts* slowly permeable, no
specific plinthitic 1ayer obsexrved with in -
’ »159 cma.:l '

Varkala upland |

a) Profila No. -

b) Soil name . 't Laterite -
¢) Higher category _  .¢ Inceptisol

. d) Date of Examination 1 30-8-1984
e) Author - - "arunQ Sanarankutty Nair

£) Loeation - a2 Kome towards east from Vatkala
' " - railway station ie, Cherukunnam,

ST . . - "2\
~, : [



" g) Elevation ) 4,3 100 m asbove MsS.Le

Latitude - 8°.52* North
Longitude o 76°«52' Zast

h) Land form
1) Physiographic position =~ Cently sloping

2) Surrounding land form -~ Slightly sloping towards

cast
3) Microtopography » - Flat
i) Slope on which profile

is located ¢ Gently sloping

4)  Land use

L 2]

Taploca, Coconut and Jack

k) Cilimate ﬁumiﬁ‘txaﬁiaal‘ciimate.

¥

Yean annual temperature @ 27°C
Mean annual rainfall : B76 mm

Dry season : November to March,
1I, General Information on the soil

a) Parent material : “Granitic rocks
b) Drainage : Moderately well drained

é)'Méisture"condiﬁionz Moist below 30 cms
of the profile '

d)Depth of ground
water table e 25 m

‘@) Presence of surfage Nil
stone, rock outorops

Boulders present offers resistance to tillage operation.

£ £) Bvidence of erosion: Sheet erosion
g) Humen influence 1 Confined to top 15 to 25 oms.

" h) Presence of salt
or alkaldl s Nil
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shallaw. moderately well drainea r@ddish brown prefile.
Reot influenae is there at the top 30 émg plinthite 1ayer 15
met at 131 em with iron stqne gravels, Gravels are present
more in the surface, Soils are loose at top layersfana:
uniform in colour, Eﬁinthitelis with aéé;egatioﬁ of Ferru= .

genous gravelss

IVe Proﬁiie”aQSGEigtiéﬁ

0=-12cm park brown (7.5 ¥R 4/4) moist; -gravelly
. loam; weak medium and coarse crumb; con-
eretions are present; slightly sticky but
" not plastic: Eriable moist, roots abandant;
wavy clear houndaryy rapid permeability.

12~39 am Reddish brown (5 ¥R 5/3) moistr gravelly =
* sanﬁy clay loams weak granular. slightly
sticky and non plastic, slightly hard dry,
few roots,tongued boundary; moderately
rapld permeability.

39-78 em Reddish (2.5 YR/5/6) moist; gravelly sandy
o ¢lay loam; subangular blocky: slightly
sticky and slightly plastic, friable moist;
roots are sparcee; wavy boundary, moderately
rapid permeability. ‘

99150 em = = Reddish (2.5 YR 4/8) moist, gravelly clay;
' massive strueture, sticky and slightly
plastie, friable moist, roots Nil, moderw
'fatgly slgw{parmeability, Plinthite layars:

\J



a)‘Pra£$le:NO; . | .5
b) Soil Name Ty
é)~Highe£ category '  %
d)lnata of examination' ' ¢

< e) &uthmr

©£) Lobation -

(3

-. . g) Elevation | e

) hang'farm

-
RN

| 2) Surrounding land f@rm ¥

3y Micraﬁepmgraphy s

i) Slope on whigh prafilﬁ is
logation o )

3) Climste . . i

" is 2961.6 mm,

.

- Latitude

.Lonéituée

1) ?hyéi@graphic,gdsitioni‘

Baﬁeri£e - \
Alfisol - S
~15—12¢1984-;‘f N

'R, ‘Sankarankutty Nair

2 k;m;‘ﬁorth of. Kulathupuzhe
. on Privandrum Shenkotta Road,

Dl»str:i&ﬁ uilon,..

s 8¢ 55' and ge 56“
North ,

& 77’ 3 and 77 4' eagt.
153 mater Mob Py

'Hills and Valleys aré met wiﬁh‘
. surface has got a convex shape,

Hilly

~Gen€ly'sloping

Sloping.

Aréa enjéys a hot humid tropiéal
elimate, The annual rainfall

The rainfall is-
received during almost .all months.
The mesn temperature ranges f£rom
19°¢ o 35%°, pry season is

" wvery little met with in January

to Febrfuary.

)
R

Y s o



Iz,
a)
B

@
a)
&)

£)

Parent material

) Pratnage

'Maiature canéitien in
»the praﬁila

Depth of gra&ﬂa water

tab&a

Presanae af sarface7j‘
| gkone, rack etce

?viﬁence af eroaicnf

Presenca mf salﬁ ar

o alkali

By

Huran 1n§1uenea e

8

i ﬁ£i§€ das€ri~t"m 'mf,ﬁhé"géfilfl'

e, »' o
RSN iy,
R %

siees e «-:E

Derivea £rom sillimsnitic
gﬁeiss and associated rocka.“

Well drainea with m@derately
slow internal germeabilityq ‘

- Moist below 20 cms -
20 meters

mil |

4 Ri1l erosion .
ML

Ml

The profile is well drained with #@deratélyiﬁiaw inter-

nal.yermaébility*

The tap 1ayer is hrawniah ‘black in aelour

- and yailwwiéh :@é‘calenr ;aa:gases,with depth,. The gravel

also 1n§;€a$$s.w1€h depth, “

'uuto'€ horizon,

'E&353ﬁ39 ef‘raaﬁé are seen even

siqnﬂ af laterisation ia aat emiaent. BenlderS%

' are seen within the prcfile at various stages of weathering.

. These soils have been @avelogeﬁxun@er-hat humid topical

climate,

Very aark brown (19 ¥R 4/3) moists

~laamyr mo@arataly granular; slightly
. sticky vut non plastic, when moist

‘friable, roots abundant,: elear smoath

L RN -

TR P TR DUTIPUI, THE S0 JO8 Y Spve



13-32 cm

32«68 cm

a8

!

|

' Very dark yellowish brown (10 ¥R 3/4):

gravelly clay loamy weak granulargsticky

 and slightly plastic; moist friable. fina
' roots present; gradually wavy;boundary,

moderate permeability. Soft subangular
to rounded laterite boulders dre observed, -

Top one's are more reddish than lower onés,
- L

. Bfownish (? 5 YR/@/@). graveuf clays

Aangular and bloeky; sticky and plastie,

. 68-150 em

PrC)file o,

Highei“cateéory

£irm mojst: fine roots present: wavy bhoune
dary, moderately slow permeability, Sube
angular rounded soft laterite boulders are
observed, - - ‘ |

Yellowish red (5 YR 4/8); cla§ey: massive;
sticky and plagticy; firm moist: roots n;l,
permeahility is slew‘ i

}

Neﬁnmangad 3 Pazhékutty housing
boaré site

mid uglana
L | :
.
i 5
_5 Inceptisol

Soil Name : Laterite
Date of exanination. : 16-12-1984
Anthox : R. Sankarankutty Nair
‘ Lacation i 3 km away from Nedumangad

'Bus Stand towards east.
Pazhakutty housiﬁg board
site. -



g)

h)

i)

1
k)

I;. General 1ﬂfo:ma

"8}

b)

a)

&)

elevation , ; ~ 8

Land form

1) Fhysiographic position ¢

- 2) Surrounding land farm 3

3) Mierotopography .' g

Slope on which prefile 15 '

situated ' H]
tand wse - - - . %

Climate - = Cot

Parent material . = 1
Drainage . . 1
Moisture condition af

pzofile o _ L
nepth of grﬁunﬁ watet table

'-Preaeﬂxe of a surfaae stone

*ian £ thevsoil

78 m
Latitude 8%-51' North
Longitude 77°15° East

Méﬁetaﬁaly sloping
Sloping towards east
Flat to gently sloping

Gradually sloping.
Tapiceca, Tamarinﬂ .

The area enjoys a warm' humid
tropical climate. Seasons are
controlled by South west and
North east monsoon, Maximum
precepitation 1s during June-
July, Summer starts by :
February-March and -lasts upto
May. Eastern hilly region .
receives the maximum rainfall

. where elevation is upto 6000°,

The mean rain £all is 1798,.17 mm,

The mean temperature ranges
£rom 23°, S‘C to- 30 9°C.

¢rystalline rocks of archean
system which are intensely
metamorphosed, Solls are

mostly davelmped from ﬂgneissie

radks.,

‘Well drained with moderate

internal -permeabllity
Moist below 25 ema. .
22 meter

Nil.

J
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£) Evidence of erosion’ ‘ ¢ Sheet ana~gully.eresion
' g)  Presence of salt or alkali: Nil :
"h) Human influence : : ‘Canfined'td ﬁop‘zdjté 30 cms,

@he surrounding phyaidgrapﬁ?.cfﬂthe.profile,sité is
with undulating tépcéraﬁhyg The area enjéys a warm7humid
'tropical climata. COIOur of top layer is dark brown to
yellowish brown, 3raVBlly in texture, The colour changas £rom
vellowish brawn to yellowlshAred as depth 1ncreases. ‘The soils
are deep., Accumulation of Kaalinite is noticcd. Surface,layer

containswmuch ofrargn;e'matter‘due 0 the vegetation,

.Q~23-Cm . .Dark brown (7.5 YR 4/4) moist; gravelly sandy

‘ ~ loam, subangulax blocky: slightly sticky and
nonaplastic: molst friable, roots ahunaant.
crotovines present:; moderate permeability.

23-56 om Brownish (7,5 YR 5/6) moist; sandy clay loams
B - Subangular blockys stick? and non plastic,
moist firm: roots praesents mo&erate permede
A bility.

5687 ¢m - Y@llmwish red (ﬁ TR 4/6) modsty gravel&y
- . gandy clay loam, subangular blockys slightly -
: . sticky and plagtic: m@ist firm, crotovinas
prasent; rocts nily mmderately ‘slow" permea=
bility. Laterite gravels are preseni.

87-160 cm ) Yellowish red (5 ¥R 4/5) mbisﬁf clay'loam:
: ,subangular blocky: slightly sticky and .
plasticy roots are absentys slowly parmeable.



Info:matiaﬁzof'ﬁhefsite

a)

b)

c)

&)
&)

£)
g)

h)

- 1)

3)
k)

| Profile Nd-.

soil neme

Higher ¢atégory'

Date of examination
Author

Location

Elevation”

Land fcrm
1) Physiographic pcsiticn
2) Surrounding land form

3) Micratopagraphy

Slope on which prafile is
situated

Land use

'éliéaﬁe' v

‘Mean Annual rain fall is

Mean annual temasratuze ,

‘vgrkaig
Mig upland

6_

Latérité ,

Inceptisol
|;1§;2~1985'

R,Sankarankutty Nair

4 ¥m, sway from Varkala railway

" station towards West, Near

. Papanaaam‘éraa¢

e

£

"

"
4

-Dry spell is met wi
Most of the rainfall ig receivedrdnringd
~ South west,and North east MONSOONn Seaz0N.

12 Meter M.$.L.

Latitude = 8“.52' North -

' Longitude : 76* S6' Bast

'Slighty gsloping

Sloping towards west

 81oping‘towards west

Gently sloping

- Coconut |
;warm*hﬁmiﬁ’ﬁrbpical aliméte
876 mm

with from November to March.



L)
N

II. General information of the soll
a) -Parent material ¢ Granite rockse éoaks belongs to
' L the archean crystalline series,
Varkala beds of tertiary'age and
recent allukvium and alluvial sands
are the main geological formations »

6f this area.

"b) Drainage s Well d;@ined 'extemguy with moder=
| ‘ate intarqal permeabﬁ;ipyg_ |

c) Moisture condition
of the prafile -8 Moist belew 30 oS,

f) Evidence of erosion: 'Sheet atosion

b) Presence of salt or )
alkaly . ¢ Nil

h) Human influenée ¢ Confined to top layers only,

Briof deseription of the profile -

IIX.

Thickness of solum varies from 115 to 180 cms but 1s ,
dominently between 125 to 140 cm, Texture varies from gravely
‘loam to sandy loam, but-not gravelly thrbughout. Soil is
'modetagély.&eép to-very‘aeépfreddiah brown laterite, Sube-
'soil has got gravelly clay loam texture, A horizion is
~ mostly loose as compaired to B, horizon. 'Ferruginous gravels
lies with in the profile especially in the 3rd layer, 8011
accuxsmastly on land’ scapeSr dharaeterised by flat topped
hills and rldges. :

v, Profile descxigtian;
Depth -
0-8 em  Dark reddish brown (5 Yﬁ‘B/lie moist; gravelly

Pl



gandy loam; moderately erumb; slichtly sticky
and nen plasticy molst friable, roots abundant;
smooth boundary, moderately rapid permeability,

Bed8 cm Dark brown (2,5 YR 3/6)moisty gravelly sandy
' - loamz sub angular blocky; slightly sticky and.
’slightly plasf:ic: fow roots ; gradual wavy
B baunaax'y: alowly pemwabla.

48-72 em  Yellowish red (5 YR 4/6 moisct)s gravelly sandy
' loamy sub-angular blocky; sticky and plasticy
firmy few fine rootss boundary wavy; slowly -
permaable, ferrugtmus gravela present.‘ |

72-150 cm ~ Yellowish red (5 YR 4/6) sandy clay loam; massive;
B stwky and plast.tc, moist firm; no rootss abrupt
boundary; very slow permeability,

o



RESULZS . -

Graﬁulomaﬁric,gom seition
§£§!§§§‘{?abze'1'aﬁd 2.1)

In all the locations the upland profile is highly
gravelly throughout, ?he profiles cantain_ss to 83 percent
/gravels. More than 5 percent graVels'areréontained in
varkala and Nédumangad uplana,profiles and the next is
.Kulathuyuzha which eontains 60 percent gravels, The suf@ace
561l of Varkalavis-gravelly eonﬁaiﬁing.more than 75 percent
gravels, Grééei‘content is‘ﬁéuna_teiéecrease frcm'varkalﬁ‘
to Nédumanéa&'ana‘ﬁrom.ﬂeauméngaé to Kulathupuzha., The mid
upland pxéfiles'in all locations behaves almost‘similarly |
iiﬁ gravel eonﬁent‘to'that oﬁ‘the xesp¢é£ive upland profiles. .
Locationwise signiéicant difference between profiles of |
upland and -hidupland in tﬁeir'gkavélfeontent could not be
notlced, chsida:;ng the'ceﬁparativély_higher'eontent of
gravel Sereally 6béervea,anrincreasing'ﬁrehd igvfﬁrther
 noticed with depth in all locations though the pattern is.
not definite, = - | o
comgse sama

» The content of coarse sand in vérieus hdrizonﬁ of_¥$e
prcfilas is presentea in Tabla 2 and 2.1. fn“the'uplgnd
profiles the coarse sand 'is more 1n the surface 1ayer. The

- Varkala profile contained_more coarse sand followed by thé

.‘_"3
¢
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- PHYSICAL PRDPERTIES
Granulametric Compsaiti@a (Ujplana) p&rcem: by meight

' Lﬂ&aﬁim

Kul athu;mzha up

'f ﬂeﬁwnamgadu‘vv

Varkala Up -

E-IoriA\on No Oy

Depth {in ) 0213

CGravel,

Coarse sand
Fine send

Silt’

Clay

R

38.1

. 35@1 ’

\ 3815

2
13-32

45,0

- 22.0

8%
B3

B0

3 -

4

3268 68w

5844

23,7

1 Ofa 2

50,0

150"
6 QQZ

22.1

20}2
11,0

48,0

- Q=36

757
31.1
225
15,0
2940

'.2 |

| 36-69

64,6

28.3

2331
15.4

32,2

3

6D ',
409

68,1

4.3
34.5

109
15@““

23.4

19,0
12.1

012

78,1
40,31
223

15,0
20,0

2

1239

81,5

38,1

,ggig‘

P22

3

4

39-98 98w,

;$3¢2

30.2
44,3
28.1

1507
82,0

27.0
22,1

13.0

42,1

GFanulematric Composition

{Mia upland) percent

by welight

B Location

,nepmh (in cm)

Gravel
Coarse sand
Fine sand
siit
Clay

 Rulothupugha Up

036

40,2

33.2
1240

13.0
37,0

2
3669

“4@;5

2942
103
12,3

‘ggga/;

-3

GG

109

30.8
2.1
10.5

-
iﬂ?-'

150"
52.1

'Zéﬁﬁ

8.9

0.1
52,7

T2 3

7652
3@’ .2
18.2
1740
30,4

2
23-56

72,5,

26.1
2043
15'._. 1

33.5 -

3

5687

68
2943

15;3
12,0
46&0

... Nedumangadu

4
87,
150
771
28,1
14.5
16.6

. 4 Bua

0.8

32#@
30,0
14,1
19,8

848

7544

.EO@Q'

14,3
36.1

3

80,0
14,1
15,0
10.8
B57.1

72—
150"

79.5
12,1
15.1

Q4

55,7

e
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surface hé?iganslﬁﬁ'Kulatﬁﬁpuﬁha‘and Nedumangad profiles,
| The eéﬁtén% of coarse sénd is found to aecxeasé with depth

" 4n all lgdatié&é;. -

in the mldaplanﬁ profiles alsa the pattern of distri~
'buticn af c@axse sand i& aimilar to that @f upland profiles.
'But the aantent.af caarsa sanﬁ “ 88 mara in uplana prafiles

than the mldupland prafilas. A‘

mne_,ssm ‘ o . ,
Th@ fine gand cenﬁ&nt is 1nﬁ1aate& by data in Table’
‘:2 and 2 1. xrresneative of the lcaation it has been observedf~
'“that the*a@nt@nﬁ‘ﬂf fiﬁe~smna'éeeraaseavwﬁﬁh:aeptha~»TheAA. '
content ef fin& 9anﬁ ps more: at surface layers of varkala ‘
: :npland f@llawad by Nédumanga& and 1aaat aﬁ Knlathupuzha. ﬂ'n
| similar ttend has bean recarﬂeﬁ in,ﬁhe mid upland profiles
alse. Eatween lccaticns the mldmplané pr@files ccntainea
gxeatat quantities ef fina sané than the resyeative upland
. prafiles excsgt aﬁ ﬂedumamgaﬁ. wh@re ﬁh@ upland centained

more fins sandc

‘silﬁ

m@ as.stmbuuon of silt ;m vaxious seil pmﬁms is
‘inaiaatedbn Tables 2 and 2e1s It can ha seen that ailt

Micantent d@creases with depth in almest ali leaati@ns except

Aat Kulathupuzha npland‘where maximum silt content has been

A} B



 -observed at the fourth layef. Between locations much varia- -

'tion in silt content has not been ehservea.

- Clay ’ L

?he results cn the c@ntent @f clay in the various

' harizons of the prafiles undar study are prasented in Tables"
2 and 2.1, IrxeSQertiva af tha locatian it is observed

- that the glay congent increased with éepth; But at Kulathu-

puzha upland nrofile a regular pattern of increase of decrease -

‘coulé not be Qiacnverea, ‘Except at Kulathupuzha the content -
of clay has b@én.abéegéeﬁ to be morg in the ~mpdupland pr@files
than the respective uplahdtpréfiles, I?afkala vriid upland |
recorded thé maximum amount of elay at tﬁe ﬁburthflayer'thaugﬁ ’

' ‘the clay content at surface layers is low,

?extural ratios .

Textural ratias of the nrofiles are gliven in Table
3 and 3.14 The fine sand by coarse sand ratie of the Rulathu=
puzha upland ranges £rom 0.36 in the surfaee and 0.46 1n the
.lowest layer. While at Nedumangad it ranges frcm 0.72 1n the
surface to 0.81 in éﬁé la§est layer and at Varkala it is
0.55 in the surface and 0,45 in the lowest layer.‘ Tha:e is
an iné#eaSe'with ﬁép;h at_ﬂedumangéd and Kulathupuﬁha while

it decfeases with aépth\at,varkala.f'

L



‘In the mid upland profiles of Kulathupuzha it rahges
£rom O, 28‘a§”éurﬁaee £o 0.39 in Ehe41@we$€ layer. UWhile at
Nedumangaﬁ it 11@9 between 0.60 in the suxface and 0,52 in

- the lowast layer. ané at varkalﬂ it rangas grom 0,93 in the N

a surfaea to 1,24 in the lowest 1ayer. ‘At ¥ulathupuzha the

'.raﬁia 1ncraasas wiﬁh éegth while av. NEdumangaé and . varkala |
alternata zneraaae and éemrease patﬁern is shawa with depth,
ffﬁ*ﬁ- ngla%ag&ﬁma ?lcécétii,fm?ﬁ be.awéexi »'pmﬁlas ,.‘gonsiaerame B

differences in‘Ehe“pa&&eﬁﬁ“&f"ﬁﬁééé'raﬁiaﬁ:céniﬁfnet be

- nmﬁiceé* HGW@VE& tenﬁenay far & narraw&ng ‘of this ratio

‘:mmuld/be ebservad f@r'the Néﬁumangaé la&atian. The prefiles
 at varkala behave uniqaely in ﬁhaﬁ th@ ratia wiﬁenﬁ at all
éepths in’ the - midupland si tuatiﬁnn ‘ '

s&lt?cla‘,r tio (Table 3 anﬁ 3,1)

At Kulathupu%ha uplanﬂ pr@files it 1ias betmeen 9.29
at surﬁaee and 0,19 in the lmwast layexr while at Nedumangaﬁ
it lies hetwean 6.52 in_the surface and. 9,29 at the 1awast
‘flayar anﬁ at Varkala it is\l.75 in the suxﬁaca and 0,31 in '
' the lowest 1ayer. The ratis shows an increa&ing txenﬁ
:irresp&ative of the leaati@ns. Bﬁtwaen locations the r&ﬁic‘

Aget5vuﬁen€iin the @rder of Kula%hnpuzha Neﬁumangaa Varkaza,‘

A similar trend ig rac@r&eé in tha nid upland profiles

~also in all Lccations.' Bétween upland and mid upland pr@files



Toxtural rotios of the poil samples ‘

[porizioh Wo: g 2 3 & 1 2 3 ¢ 2 3 4

 Depthfens)  Osi3 1332 32e68 8-, 0-36 199. 0-12 I230 0-98 98-,
.~ . 150 1507 | 150

0.36 w35 0430 0483 098 078 087 0,81 0.5 0463 066 0.45

0.20 0,28 0435 0.9 0i52  0.45 0,80 0,20 0,95 0,55 0,51 0.3%

L.50  1.20 1480 0 070 0 2,30 Ee@@ 4,80 - 1.30 3,@@ Ze30  He30 1.24

¢ upland

Horizion MoJ g3 2 s &4 1 2z 3. @& 1 = 3 4

poptly {Cms)  0=36 109;  0-23 ' 2356 56-07 07a,  0-8  Oudi 72,
. - 258" ' ' 507 o 507

0,39 0,60 0,96 0,52 0,52 0,93 105 1,24

.28

826 Q.23 ﬁm?f@ 28 0.2 ﬁ';@.@ C8.7% {;,@',; 420  0al7

086 2035 2,88 2.81  1.2¢  1.80 .60 0,70 0468 .
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of Kulathupuzha and Naﬁuma&gaﬁ‘mmch difference in the ratio
" could not be observed. However, between the locations
Nedumangad and Varkala marked difference in the ratio has

" been seen,

‘m.ag ratio (Table 3 and -3=1)

In the case af ugiand @r@fileg at Kulathupuzha it lies
between 1.5 in the-surxaea and 0.7 in the lowest layer: at
Nedumangad it lies between éea‘i§~the gurface and 1.3 in the
'1cwest‘1ayer: whilé at Varkala it is 3.8 in the surface and
1.2 in the lowest layer. A narrawgn§ of the ratio with depth

is noticed in 3ll locations,

in the case of rmhdupianaiprsfiles at Kml&thu@ugha i
lies beatween 1,5‘iniéhe surface and 0,88 in the lowest layer
and at Nedumangad it is 2,15 in the surface and 1.24 in the
lowest layer while at Varkala it lies between 1.8 iﬁ the

surface and 0.68 in the l@wast layer,

"As in the gase\éf aplané a nérrﬂﬁinq of the ratio éith
depth is noticed in all logations in the case of . midupland
profiles alsos Between the pmoﬁiie@ at Kulaﬁhupuéha and |
Nedumangad considerable aifferences in the clay ratio could
thAbe~gbaéxvéﬂ. Here ala@’?ark&la behaves unigue in that
éignifisant nartawing of ratlo from upland to :mﬁdupian&

is_n@@iceﬁa
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Aggregate analysis (Table 4 and 4.1)

_ Irrespective of the locations the percéntage of aggré~
' gates above 0,25 mﬁ;is‘fouhﬁ~£o decrcase with depth. In
all lbcétians exgcept Kulathuﬁuzha "miéupland p&cfile; the
aggregate parcentag@ at the £ourth 1ayer ST more than that
of the third layer. The peraentage of aggregate ia in the
' decreasing order Varkala _Nedumanga@ Kulathupuzha.' Between’

prefilés.theta‘was:bot muéh ﬁifﬁereﬁae:in'all ﬁheAlacations,'

-Mean,weigﬁt diametér‘(?able 4 and- 4=1) .
The méan weight aiameﬁer is faunﬂ to dedrease with death
execept At Nedumangad and Varkals upland. At Ne&umangad upland
.;'éné'zmiduplana-there is not'much—differen¢e in mean welght
diameter’wiih in.ﬁha praﬁigé.‘ A 5im1iar.abser#§tion has also
been'f@céidad‘fer ﬁhe'vafkalé ﬁpléndiprofile also. It is
in tﬁe»deé#eaainé-ardér Varkalﬂ mldupland Nedumangad upland

Varkala ﬁﬁland anﬂ-&édumaggaa uaduplana Kulaﬁhupuzha prcfiles

~--..gingle value constants
"a) Bulk density (Table § ang 5.4) - -
The bulk dénsity is found to increase with depth irres-
‘pactive cﬁ the iceation. 'E@ﬁweén locations Varkala smidapland
o 're&ordea the highest valuég fellbwed by Varkala upland. There

'is not much diffarence between profiles at Ne&umangad as well

-

ag Kulathupuzha. But fhe least values are recordea at
Kulathupuzha.

/ !



Tsble - ¢

) Aggregate analysis: by wet sieving

Upland profiles

xﬁcati@n,"" ” z{ulathuwzha B | Neaumémgaﬁu - | Varkala

rHor::.zion No. 1 2 3 .é i 2 3 4 1 ' 2 3 4.'
Depth (in- o) 0-13  13-32 32-68 68~ 0«36 36-69 69~ = 109y 012 1235 30-08 98-,
| 150 - 109 . 150 150"
Aggﬁ@@@te:%‘ L , o S o
abﬁvé»G,ZE}mn-82489“vﬁgg?@ 67.80 62.50 86.50 x84,ﬁﬂ‘-82n99 B4,50 85,60 79.40 77.10 83,20
Men waight j - 7 - . , | » '
dlameter . 2,10 2.40 1,60 1,60 2,00 2.00 1,90 2400 1,80 1,70 1.70 .80

Orgéanic , : _ ,_ . ) ' o Lo
matters 2.40 1.26 1,02 0,72 1.36 0.95 0,90 .69 1.20 0,90 045 0:3%

Clay % . . 38,00 54.00 50,00 48.00 29,00 32,20 33,50 42.10 20.00 22.20 28,10 42.10

Eable - 4.3 0 oo S .~ © mid upland profiles

Horizion No. 1 2 3 4 1 z 3 4 1 2 3 4
Depth (cms) 0=36 3669 69~  109=  0=23 23<856 56-87 87~ 0-8 8=48 4872 T2=,
_ - 109 150" o 1507 15¢°

Aggreg&t@ % e N ) ’ . 3 T
above 0.25m ?8¢20' 71.20 67.00 56.70 81,00 72.40 75.90 77.90 87,10 B5.30 78.40 81.10

Mean might 4 e . o . « ,
aiameter L 2,00 1,70 1,60, 1.40 1.80 1,90  1.70 0 1.80 2400 . 2,06 1.70 1.80

Organié o ‘ . . . o ‘
matber % 2530 1,70 1,10 0,69 1.90 i1.14 0.57 0630 1,20 ,0.49‘. 0.14_ 0,12

Clay % 37.00 428,00 4%.00 52,70 30.40 33,50 40,00 43,00 19.80 36.10 57.10 55,70

2



b) Particle density (Table 5 and 5=1) o

The particle density is found to increase with depth’
in both upland anﬂ.{médﬁplénélexéept in the case of Kulathuw
puzha upland, wheré Eﬁe pa;éicle densify is found to decréése~
with degth. In qahér&i; ﬁh& partieie‘ﬁéns ity rééerﬁea at.
upland profiles is more than that recarded at midupland
profiles, Between_lceations<it is ig,tne_decreasing o:der
varkala,upland : Véikélé;mi&‘&piaﬁé'\:Eeaémangaé gplandl
_ ﬂeaumangaé rmldupland Kulatﬁﬁpﬁzhaaupiand | Kulagﬁﬁpuzha‘mid ‘
_‘upland. o S U '

¢). Poros itz (Table 5 and’ 5-1?

 The narosity does not shaw any ragulax trend. " But a
.slight imcreaae in parcsity has beea recorﬂed w&th depth in
certain profiles.' h

lty. (Table 5 and 5.1) -

| ' The water holding capacity is fbunﬁ to inarease with
aenth in both uplasﬁ and midupland profiles.- But at Kulathu-,-
puzha uplana‘gn@vwmlduplané pxofiles the maximum'value;has-

been reaorﬂed oﬁ7th§»third.layer<and'the-£ouxth layer, §hpwe§

a decreasing trend as compaired>to £hé-3:ﬂ.1éyé£.3

Batween locations the ulathupuzha upland and mid
'upland have recorded higher water holeing capacity'fcx the

samples in.variouu hor&zona;fnllpwed by*Nedumangadfand.laasﬁ



'SingI@ value congtants

Uplend

L@aﬁﬁ&a&-»

o s<u a‘::m‘xpuzha '

Hedumangadn

Varkala

Horizion No. 1
Depth (cms). 0-13

Bulk density
Particle
density
Forosity %
Water holkding
capacity %

Organic
matter %

Clay %
Moisture %

2,40
38,00

1,12

2:;03 |

36@80

11103'

2
13&32

v.1!15

2508

38,80

54!0&
9.00

‘3
. 32-68

118

1,88
50,94

45519f

'5@;99
10,00

10.00

4. 1 2 3
0-36  36-69 69~

150 109

,1¢£3 1,20 1423

2;1?
47,50

206
46,00

1457
42@@@

1,84

44t$ﬁ"29n?@' 020;
0,90

34.50

Q.72
48,00

1936
29,00
v;wgbg?g

095
32:28
5400

1.15

36&0@

77,00

Y
109—
150

1,22

2,75
46,20

49@@@

. 0469
42,10
9299

1

jﬂhﬁ?

1.24

2,15
~%l382

28.90

1,20

20,00

3.00

2
12 ‘-,--39

1,26

.Qbiﬁ‘:

33420

0,90

22420
- 380

3
39=98

1423

Ebl@
42,00

30,70

0.45
28¢ZQ

4

98..,
150"

1,30

2,78
59 .70

30470

0.39
42:10

'gﬁnﬁ

i upl

orizion Noy 4
Depth {ems) 0-36
Pulk Gensity 1,12
Particko
density
Porosity %
Water holding
capaclity % .
Organic
mabter %
Clay %

Mod sture %

2.30

1,83
425@6‘

35@03

37.00
11,00

2669
1,90

195
4@;@&

1.70 .

42 . Q0

69

109
1216

1.96

47 .50

'43?1@

1,10

41,00
%0.00

44,10

e

4 - 3 2 3

109 2356

35@*

. 0=-23 5687

1,13 1419 1,19

1;52- 2.16

#4300

14g6
46 .20

1.83
jSﬁg
33,00 33.40 33,50

6;57
40»06
’Sﬁﬂg

0.69
52.?@
9,80 }

1,90
30440
700

1,14
33,50
8,00

29,70

ey
150

%26

2«51

47399

39@4@

0:. 30

43,00
- 8,00

=3
1,83

2429
40.84

20»0590

1.20

19.80
-’3_‘: gg

;Sm%8

137

2430

43.03

22,40

.40

35,10

3,00

T2,

1507

1@90

2438

53.69

22.80

6@12
%5@79
5.00

vl



at Varkala, Between profiles‘of the same location there was

not much diﬁﬁereﬁae in the wat@r‘hoiding capacity.

Moisture percentage at collection

The moisture ?excentage:iS»founé o increése with
depth in all the locations except Kulaﬁﬁnpuzha]upland and
mid upland, At Kulgthuéuzha the molstare percentage is found
to decrease with dégth, This may be due to the showers
received on the‘day cf eollection of samples. Though these
hgve nﬁé mmch éigﬁiﬁi@ance,'the'telévénce is dnly removal of
maigtufe prior to micramexphological examination. ihis
removal has to be in a manner that will'not brin§ about

drastic changeé in micrcmerpholagy.<

| CHEMICAL PROPERTIES
o (Distilled water method)
The pH of profile soil samples ave provided in Table
6 and 6,1. It is observed ﬁh@t irrespeative of the location

the o decreasses with depth. Between profiles much difference

in pH has not been ebserveé;

yox! (Kél solution)
AS in the case of pH {Hgm) it is seen that oM (RC1)

decrease with depth in all locations.




Ehemical propertics of the soil sasnplas

pH and canduetivity

Upland

meai;ian,

hulathnpuzha

N@dumangadu

Varkala

{OrileLNOf‘ .1
E&ptn {emz) 0-13

p!-i(éistill@é
water)

pH (kel
solution)

pH (NaF
solution) &
Condustivity

5.50

4430

9.80
3086

3

13=32

5 y;ggf
4,00

10,70

3

32468

830

11.20

@§4G

68~

150

8 .28

C 4,00

11.20
'0?@0

_2

036

5,60
4400

970

084

2
36=-69

- 5,00

’9‘7081&

'3
69100
3480

10,70

109,
15&

3.80

lengg
G.7h

1
012

- &,20

10,70

11,10

.2 " P
12«30 30-88 98-+
- 150

4,30 4400 4,10

0,29

11,30

047 0+36

Tsble = 6.1

Mid upland

torizion No. 1
Depth (cms) 0-36

o (Glgtilled
water}

i (Kei
& mﬁl@m )
ol (Mal
solution)
Conductivity

5,60
4,10

9,10

0@18_

36-69

5.+30

3.90

9260

015

G0

109

5420

390

0.th

109
1507

520

4 009

10.60
069

0-23

5230

) 3a9 O

9@-‘ 4 D

23.56

5.00
3+70

'9.90

054 _

55m87

4,80

3,..7?0 :

10.10
‘0'15

BT -

1507
5,10
3490

10.30
0.10

0-8

5.80 -

4@3@

0,43

8-48

2 3 4
4872 Td~,
156

5,20 5410  4.90

4400 4,20 4.20

9..90
0.3

.90

0,50 0,67

4z



M

pH_(NaF solution)

_An’lnc:eaSe[in'pﬁ is observed in all cases irrespeétive-

of the lccétiens excent'in Varkala fmidupland where-though‘the

trend is same the maximum value has bean obtained at horizon

Nos, 2 and: 3%

i
i
{

(Tabla 6 and 6»1)

The genetal tendeney is a decrease in conauctivity with
depth irrespective @fllocations exceptvNeaumangad upland and
Varkals :ﬁﬁdupiaha;_ Iﬁ‘the’latte;'twascaSes the coﬁdueﬁiviiy .
| incgeéses and then deareasesﬂécllowed by an increase in‘ﬁhe
fourth layer, In general the higher va1ﬁes‘fbr céhdﬁqtivity

are obtained at upland than the respective rmidupland profiles. .

Organic earbon and orgapic maﬁﬁer

,‘ The pexe@nﬁagé"of orgaﬁia-carbon and organic matter
is §réaenﬁed'1n Table 7 and 7.1s It is ebserved that the
content of. arganic matter*aecreases with depth 1rrespemtive
of the,;Oeations._ Between locations organic matter centent
- 48 mo?e‘at Kﬁlaﬁhupuzha fqllewed by Nedumangad and 1ea§t.at
Varkala. Between profiles the organic matter content is more
at rmidapiand'profiles 1n all léaaéicnsiexcept at_varkala;

At Varka&uthe upland prefile recaraed more amount of organie '
matter, The organic carbon also fellowed the same pattern :

. of distributian in all lacaticns. R



Tgéi@~~77

Grgani@rm@ﬁﬁéﬁa clay @nd B.E.C. of the soll sanples

upland

Loﬁaﬁi@n

. xulothupusha

Nedunangadt

| Varkala

ertn,(cmg) )

Organic
mattor %
Clay
cﬂEg@@

X

Omel3

38.00
3@&@@

2 i
B8

13-32  32-68

ﬁ@ﬁﬁ 1@@2
B4 00

8.,00

4 3 ;
2 \6*36
1507

Q72 l

Bl50

1 -3 36
29400
440D

2
3669

'6195

32@2@ 
5,00

3
69-

- 108

0,90
2&@56

5450

.

109—
15&

0.69
42.10

15,20

1

Q=19

1,20
Egdﬁﬂ_

4.80

19-39

2 3

0 09 @
22.20
5,00

“30-98

045
28}10
450

4
98-
x&a*

0439

42,30
5;50

‘#id upland

Horizion W6
Depty tems)
Organic
matter %
Clay
CoBale

1

036

2,30
3?¢@D

9.50

 36<69

2 3
69~
109
i,?ﬁ
42,00
8.20

%10

4 1
109  0s23
150"

0.68 1,80
52,79"3@@40
7.90

5@9@ 3

23.56

'1¢1é'

33;&[56

6420

56.87

0,57

40,00
56#1@

4
87-

<15@+

jﬁbgg

43,00

6,00

1
08

140
£9¢80
4@20'

2 3
B.48

4,10

48-72

Cudd
3&@10‘,57‘1@ 

4
72
150"

ﬂgiz
554,70

55?0




CoEC (Table 7 and 7.1)

The C.E.C, 18 foun& tu~ing§eéae'wiﬁh,éepth in all
.1ocatigps.ex¢epﬁ Kulathupuzha, At Kulathupuzha the C.E.C.
is féﬁh& to decrsage with depth. .Betﬁ@enfloaaticna the
C.E4C. deareased in. the order of Kulathupnzha ‘ Hedumangad
_vatkala,' Between praﬁiles there is-not such &iﬁference in
all lacations. But. Neaumangaﬂ miduplana praﬁile shared a ,
'“higher valua as ¢0mpared to that of Neﬁumangad upland orofile.

L_¥f’T5kai%fron \

' Tabiég.g aﬁafggi,preaénittﬁé’ﬁistfibutien of &géﬁéé::;ﬁ;
1r®n'inAthe varidus'sail_proﬁiies, A géheral pattern of
- decrease in iﬁoﬂ-canteﬁt with depth is‘seen. Thevupland
profiles contain higher amountg ef iron than the resgective
mldupland profiles in all locations except at Varkala‘ At
Avarkala 1mcation difference coulé fiot be noticed between
"profiles;' The content of iren_decrgases in the order pf
Varkala mia upland ~ Varkala upland’ NE&ﬁmangadiﬁpiand 
i Nedumangad migupland Eulathupuzha'uplénd“'Kuiaﬁhupuaha‘

mlduplana.

Exchangeable'aalcium;“
Tﬁé'Exchangeable-éalaium'eentenﬁ of various horizons \
of the prcfiles are presented in Table N@;Q and 9,1. It has

‘been observea that the exchangeable c¢alcium’ decreased with y

s

- . SR

w3



Chemical p:@p@;%i@s'of’the soll semples N B,K

Upland

Location ,_H:M Qi"'gu;aﬁnuyuZha‘ B ; - Nedumangadv - Varkala

'Horizion ¥O. g - 2. ‘3 4 1° 2 ° 3 4. 1 2 3 4
Depth (ams)' 0-13" 13.32 32.68 6€8., = 0-36" 36-69 69- = 109 0-12 . 32-39 3998 98-,
. -1 109 150" 1507
‘Total N3 0.46 0435 0,21 0,16 . 0,24 0,19 0,19 0,16 0,21 0.19 0.16 0,16
Total P%  0.10 0,06 0.03 ©0.03 0,08 0.08 0,07 0.06 0,06 0,06 0.03 0,03
Total Ki 0,16 0ui%  0.32 0,94 0,03 0,04 0,03 0,08 0.06° 0.03 0.03 0.36

Teble = 8.1 - | " - .' Mid upland

| _ 3 4 . . 2. 3. .4
Dopth (cme): 0m36 36-60 69 < 109; 0-23 23-56 56.87 BT= ' 0-8 = 848" 4872 72—,

| 109 150° 150" - 156%
Total K 0,50 0,38 0421 0,16 0,27 0,21 0,46 0,13 0,21 0.1 0413 0,16
Total B Ou il 0,08 0,05 0,08 0,11 0,06 0,05 0,07 0,07 0,06 0.05 0.0
Total K% 0,16 0,32 0,13 0.10 . 0,16, 0.13 0,34 L 0.12 0,07 0,09 0.05 0.0

3
L)
| 3
V)

Horizion No,, 1




Ezhie =0

Uplc.."lél

m‘izemi{.al pmparuea of the soil samplos. Ixon, c:alcitm and ‘magneslum

L@éaﬁi@ﬂ

o mmaﬁhumﬁha -

. Nedumangadu

 vamkala

Horizion No,. %

Total Legoam 5,200

Calocdurm % 0,194

Magnesitm % 0s130

c2

&3«33
}5@536-
L0074

3. 4

32*68 68-
4&§6

'éaﬁao 5,800
G047 0,047
0,050 0,090

S
0135

82200

0320

26-69

7,000
0,048
G.310

3
69~
109
7500

0,020

0.040

,4‘

100=

150"

7,800
0,260,
0,150

1

Bisﬂﬁ
0.14%

7.700 7,200

0,101 0,079

02107 0,078

150

7300

0,072

' Mid vpland

— - et

horlzlon No,'$f ‘g
%ﬁhfcms) . D=38
Total Fe 0% 54500

Calcium A G206
Magne givm 9% 0.135

36-69

5000

0,079

0,631 O

3 4
69-109 109-

&&Q

5,100 53200
0,063 0,044

2025 0,029

023

6800

- 0.328

2356

5,500

0,090

0.036

56-87

G300

0,047

87w
150"

6,300
0,067

 0-8

% '
‘*. .

8,800
0,068
0,088

2 ' 3 ;

FLT00  T2200

2=,
159

 7;3@0
0,051

g



depth in all locatiens. In general the i :xhpland profiles

DD

have a higher exchangesble calctum content than the. correspon=

ﬂing upland profilea irrespective af loca ions-exdept at
varkala. At ‘Varkala nowever the uplanﬂ profile contained
high amount: of exﬂhangeabla caleium, Between 1oaat1ens the
content 1§ more at Kulathupuzha followaﬁ by Neaumangaé and
least at Varkala, '

x@hangeable Magnesium ~ 'f ,  ‘ S o

Table 9 and 9.1 presants the pattern of disﬁributian

of exchangeable magneqium at different lccatians, In general,

magnes*um cantent is. faund to éearease with depth in all »
locations exrdept Varkala. At Varkala ﬁhe lgwer 1ayers csntau
1ned higher ameunta of magnesium in the - naduplana prcﬁiles.
'In the upland profile the second layer-coatained maximum
amount of exahangeahle magnesium. Betwean iocaticns the mid
. upland prcfiles contained higher amounts ef magnesium than _

-the tespective upland proﬁiles.

Tatal nitrcgen

The tatal nitrogen contenﬁ is repvesented in Table Nb.
8 anﬁ 8.1¢ Et has been observea that irxcspective»af the

location,the nitragen percentage decreases with depth. - The

percentags‘of nitrogen decreases in the order of Kulaﬁhupuzha '

- midupland Kulathunuzha unland Nedumaggad midupland

Nedumangad: upland = Varkala unlanca Varkala ~midupland.

[



Upland

Comparative table of orgonic matter, a:rlay, Ixen, caicmm.
mugﬁmg&um mm CulaCae of the ooil smy&@s

*{ﬁiatmmm

Iueazmzangaﬂ' varkala

Hordzion
Copth (em)

Clay %
organde
matter &
Iton %
Calodum %

Macnosivm %

CelBoCa mmz/
m@ G 21

U

1z 3 4
12432 3268 68~
150"

36,000 52,000 50,000 48,000

0. 720
B.800
0,087
ﬂﬁ@gb

1260 2.020
S.500 - 4,000
D074 0,047
G088 0,050

2:400
55060
0,194
0,130

1 2
0-36  36-69

29;33& 32.200

3@35@
Be200
@ﬁi%%i
0,320

'@@95@

0,048
D.310

?{ﬁﬁa

3 & 1 2 3 4
69 109 0-12  §2~30 30-98 B8
W09 1507 156"

30,500 42,100 20,060 22,300 28,100 42,100

0.690
T«300
0.260
*@a$50»

1,200
B500
0,083

0.900
T«500
,@uQQQ 
0,040

2,900
yiwiel g
0.30%
0:10%

0,450
Te200
0}@?9”
D075

0,390
300
0.072
04053

5,500 5.200

10,000

S.000 8,200 B,500
e s L e ;

4,000

ﬁaﬁm'

4,800 5,000 4,900 5:500

tidd upland

ﬁ@?ﬁh {@ﬂ{'

Clay %

orgznie
matter %

Iron %
Calciem %

Magneoium 2%

ColiaCe magy
1C0g ssf:;ﬂ

1 23 4

0-36 3880 69-109 109
' 156

37,000 42,000 41,000 52,700

1300
.ﬁmiﬁG
0063
@5335

0.690
5.200
D044
04024

2,300
5.500
0.206

14700
5000
8,081

9.500 B8.200 8,000 7.900

0-23 23-56

1,000
6800
0,128
0082

G500
0.090

5.000 6,200

33,500 40,000 43,000

3,240

ﬁq63$ 

1 e ';:a\ L

0=8"  8-48 ea.,.‘?z ”i’?m
: 156%

36,100 574100 55,700

s 4.

B56uB7 . ﬁ?-
: 150"

19,500

-&a%@@
B.800
D066
0,088

6,300
64300
0,067
0,023

0,570
60300
0,047
0,054

@@ﬁ@@'
7700
0,053
0,089

8,146
7.200
0048
‘@#1@4

0.320
7,300
0.051
0,103
64100 6,00 464200 4,100

5,200 5,700




Fhosphorus
| Lstef . -
The avaizahle phospherus atatus of the variaua horizons
of the Drofile are presented in Table No.8 and 8.1. The
rhosphorus content: decreases with dapth in all 1oaations.
‘The content of yhmsphorus haa b@en observeﬁ ‘to he higher at
fKnlathupuzha folloved by Nedumangaa ané least at. Varkala,
Between profiles noteworﬁhy aifferences in Phog pho:us“content*‘

’cculd not be cbserv&&.

‘PbtaSSiumv

| The potaaﬁium cantent of the profiles is presented in

'Table No.8 and 8.1, The distribution. 1n general does not
follow a reqular paﬁtern; Bﬂtwaen.lacations a higher value
is recorded at Kulathupuzha fellewe& by Neéumangad with the
lowest contpnt at. Varkala. ‘Between Qrofiles the mmidupland
profiles eﬁ Kedumangad and Véxkala centained more potassiumvl
than the resnactive uplanﬂ nraﬁiles. There is not much

diFfazance b@twasn pxnfiles at Kulaﬁhupuzha.

_Mine:olqgg
Salient findingé oh miheralogiéal compcsi&ien of the
£ine sand ftaction are presented in Table 10 and 10.1: In
general ‘both heavy and light minerals generally associatad
with- scil@ are lower in the 1owest hori?cn. than in the

surface hcrizcns irraspective of the tapographical site or

v



' (Table 11)

‘Light Hinérals

1. 25-50%. Angular to
(0-13) subangular rounded °
c”,and broken. No .
coating-mica =

5 to 10%

"2 Subangular, sub~ "’
. rounded quartz .
(13-32)25-5@% Organic
: matter granules
rare, Biotite~
. frequent, No-
coating over the .
quartz, " '

3 Coated quartz

. 5 to 10%. . Ltmonite
(32"°8)and Goethite,

Broken quartz .

feldspars (without

coating) 25 to 50%.

Mica-rare, Opal-rare.,

4 Coated quartz- .
_ andant, angular
(ﬂcrlﬁia}zg subangular,
- Frequent coating
of Limonite and.
goethite, Organic
matter rare, ’

mineral -

[Mineralan of fln@ gahd ixa&cmmﬂ

(Kulathupuzha Upland)

Feldspar 5 -« 10%:

Routile - 2 - 5%

occational distri-

bution of tourna-—"
. 1in {2 to 5%)-

.2ircon 5-to 2%

Feldspars frequent ~

5 - 10%., Opaque

occational,

-garnet - rare

5 to- 2%

Opidote -0,5~2%

Pureminerals-
Nil.

Feldspars -
Abandant coated
with lémonite &

-goethite

Mica - Frequent

garnet IO 5 to 2A
epidet |
phlogo- °

_bhyte . can

Heavy Hineralb

Ferro r Mica' Accessa-

calcium . group ry mine=-
; rals o

' (Zircon)

Nl . b.2 to 2% 0.5 to 2%

‘Black _ -

. mica L :
- . |.5 -<10% . Wil

: conspi- -
. quous

‘Bio¥ite
.5 - 10%
chalcidon’~
0.5 - 2% .

with

High

‘quartz
- Sub-

Quartz Iron group
Occa- Flagioclays feldspar
tional 2 to 5%~
Angular Opaque minerals
broken occational

' 10-15% Feldspars & Magnétite

Rarely present. . Organic
coated matter granules
rare,.- Opaque
Liimonite minerals 2 to 5%-
angular

quartz> .

present- -~

o

Feldspars - 10 tolS%
relief Magnetite = ‘rare ,
Garnet - rare .

angular
sub- ’

" rounded

5 to 10%

Garnet « rare . -
0.5-2%, High relief
Opaque minerals—
rare, '
Pure mineral
goethite -
- Feldspars -~ -

rare.
rare. .

&JI]



MINERALOGY OF FINE SAND FRACTION

(Table 11) ' (Nedumangad Upland) _
"Light Minerals Heavy Minerals
-------- i .
Pro- , | A ‘ : Oothers
file Quartz Pita- Iron group gg{£° mica ! ?;iizza§y. Quartz - (Titanium) -
No. nium - ' cium . : n
1 5-10% . il Bt el
DePth Epidot 0_512% . 055 : ) 5«10% iron (Allgrains
. -5 N ) are subangular &
(0-36)5123 iﬁogugazit;?zgzd ﬁMagnetite, Nil- Nil' =~ 2=5%: S S5=10% subrounded. '
' 2.5%' Haematite& = - ’ " : : :
emr  weathered, broken Limonite): = ™ o
subangular and rounded- - L T : o : Lo
Mo = = - == == - - = - - e mfm e m .-t === e e o == === ;-
. 2 25-50% coated with . B : 5-.10% (Magnetite 1is
2-5%(Ldmonit : : ; :
(36-69) Ldmonite and haema- 2.5%° Ma ﬁ;titenang' : ‘5 to 10 (dominent). Striking
cm tite. 2Zircon 0.5 ’ g : C Sy

o : feature is dominance .

5-10% (15 to 20?) ¢ iron minerals and
coating of quartz.
Epidet 10 - 15%
present, -

to 2% h;ematite?- - -

‘B _s0% (2 to 5% high |
reiief quartz) Zircon 2.5% - 2 to 5%

(69;309)2-5%. Quartz coated _(Magnetité .5 to . 0.5 to  15-20% - .%zggeitte’ szm:tite,

with Lduonite epidot . ‘dominant)’ 2% - | Nil = TTT oo = 5 kn i bty

present. Feldspar o o o . Broken gquartz O ,

5 o 5%, o : : N . varying size ‘packed.
4 25 -50% miperals are .5 to 2% _ o -

(109- ~ ~subangular & sub=- (coating - 2_5% Broken . Magnetite, Haematite
150 rounded. Packing of - 0.5 to of Limenite -~ - ~ ° guartz and Limonite present.
cm broken quartz. 50% 2% - 80% Haematite . , (25=50%) .

of quartz are irom . 20%) " rounded &
coated ' ‘ ' " . subrounded
o 25% coated _
with Haema- . >
. tite,10% '
“with Limo=
nite -
- L&ﬁﬁ.- / g L- ‘ ' 1




[Mineralogy of f£in€ sand Fraction.

, (Varkala Uplang)
(Table 11) |
Light Minerals Heavy Minerals
Profile (yartg ‘Titanium. Iron §rbup< Ferro |mica - Accessa : Others
2 - _ . . ry, . Quartz - ;
Ro. 5 : cdlcium - (zircon) Titanium /
4 I 10-15% 10-15% * ' 10-15% - ' B : "
.—Defb'v-‘-g L . (Magnetite). 0.5 to2%| Nil 2 to 5%. 5-10%. 5-10% (Weathering
(0u12) I - ' . , oL : : . feldspars 2 - 5%).
0-12 o .
om IR ; o : - g
. Hordzion 20 "Tygy o 2-5% 1 2-5% ¢ Nil | Nil . 2 to 5% .  2-5%. 15 to 25%
(12c7039) DU ‘ : : : "~ (even 50%) "
39-78 3 . Zircon o-i15Y. o , . . -
G Iron coated9.5-2% * ' 10-15%. Nil Nil ~ 5-10% , 2-5%
‘ quartz felds~ 7 o ' . "Peldspars
par  20% . . 2% which e
S . s are iron ' 2 - 5%
. | . ya S coated '
78 ;50* 25-50% : . : ' ‘ _ : '
Tem  * ELTOOM T 5% Guartz with wiL Nil  2-5% - s-10%  Feldspars 2%
: 0- 29 iron coatings: : iron ~ = (Irom coated
o - . quartz

- feldspar) - -



(Table 11,.,1) MINERALOGY OF FINE SAND FRACTION

Mine ' (Kulathupuzha Midupl ‘
Light rals ipland) Heavy Minerals
;r; ____________ th; _____ = ; - - -cTr-e-- - - - --T- oo T T
- - erro Accessary Quartz . Others -
file Quartz - nium : Iigﬁ calcium - Mica. minerals . - ‘
No group* group ,
1~ Broker, anguiar, .~ T~ T-TTTT7~7 i e e el
derth subrounded o : N _
. 2=5% angular \ Fe-10 to 15%
0-36) quartz coated A
(Cm )witn fimonite & 2-5% magnetite Nil- Nil- 5 to 5%- b?giiir (Magnetite=10%)
Haematite 25-~50%"°. zircon _ o £laky (Others = 5%)
Organic matter 2-5% - : ' tubulap Feidspars = 2-5%
present, Discon- R o ' " a5to 5o%. coated with
tinuous marginal , : : : ' Ldmonite 2
humas deposit: _ ' . S . .~ Haematite .
. 25-50% Bigger C ' '
2 quartz of o o . .
(36=69) o 2=-5% ‘ ,
~~am _ high relief; 2--5%-_Magnetite .. ‘ N Flaky
T 2=5% coating ' " of big and Nilv~' Nil-» 2 = 5% angular , . _
With mégnetite- high relief ’ ggi?(:); - | )
' coating - coati; '
M-L~H - Tos g
. , M=5 =1 0%
© 25-50% More - 5 to 10% . 2 to 50%
(603309) tubular . mica M - H - L- Nil. 9.5 to TSR broken
5 Zircon = 2 to 0.5 to 2% LR and fiat .
€T sy catings 2% - 2% with
e DO C ng v : K L-coating
4 . 25-50% Quartz - ) : _
(109-150) of varied size  Nil 4 Zixcon Apandant Goethite,
cro and relief, mica 5 - 10% 0.5 to 0.5 ®0 2% (25-50% "limonite -
’ Flat, Slender, 0.5 to H &% M=L. Nil. . 2% with coating . rare
typical coating 2% -- _ limonite L~H Hamatite-rare
L - H. ' T . coating .Epidote~rare
No organic matter. ' ' ‘ oo
———————————————————— ' - - emy - 4 - - -—— o e o - -— - e - - - - - - am - es == e - -
C’f/mfn.-ﬂ‘) QO




uine
(Nedumangad Midupland)

(Table 11.1)

ralogy of fine sand fraction

Light Minerals Heavy Minerals
Profile ) -
No. 4 Quartz - Titanium Iron group. Ferro Mica‘ Accessary Quartz - Others
) _ —— - - - - — _ calci- _ minerals - _ - _
S & o= . 4 _~uwel e Y ___ 8 _T__
1 25 - 50% , o : ' : . 25-50%
Depth ~ 2Zircon - 0.5 to 2% o . - - . ) ,
: ~ (high relief) . 10 0 15% A Tk Nile | Nil. 5 - 10% complete
- (0~23) Quartz are broken , o _ _ Epidote-
- em Epidot 5 to 2%- (H - 8%)- rquartz -, gy
pidote -0.5 to o (L - 2%). - coating °
L-H, .-
N  M~5-~10% -
2 15 - 25% . of °
8.5 to 2% 2-5% :
R e o e | wa s o
(23=56) Ssub rounded & subangular. bigger,
cm , \ . high .
) ’ - relief
~quartz
- - - 25 to -
50%
" coating
* H=L-M ~ -
2 to 5% : T
3 ' 7 25-50%. Broken, o : '
‘5%;?7) zsiiggﬁézg’ 0 .5-2%. Broken - . Broken 15 to 20%
Feldspar 5 to 10% ' mica w1l i1 . felds- coating
S e Tog. 0.5-10% _ par L-M-
¢ g _ of high 2-5% subangulars
‘ relief - Zircon subrounded.
' 2-5%. :
R —_— g .
. ] : .
- ' . i i ! .
4 25-50% coa;ing.L—H 5=10% 5 Foolo% Ni1 e 2-5% .25_50%4- ‘ | _
(87-150) Broken, angular and (M=8%) . ) : : broken, = -
cm subangular: . (Others=-2%). angular
- ' and '
- subangular. o o)
Round to e
) subrounded
égugt) M. (opaque)




(Table 11-1 )

.Light Minerals

[ heded e ey e

Heavy Minerals °

Profile

No.&

Depth
(0-8 cm)

(8-48 )
cn :

(48-72 )
cm

(72-150 +
cm

)

Quartz Ab&ndant.
Angular to sub-
angular-have
coating_of L.
High Telief
quartz.

Mica-rare

Very abundant
Angular to
Subangular
Feldspar-
Abandant
PrEYe E6REing,
on high relief

uartz &

eldspars with
GL.

Angualr to sub-
gngular rarely

" rounded guartz-

abandant to wvery
abandant. Rare
irvatic coating
of high relief
quartz only by-L

Guartz-Abandant to

very gbandant,
Coating of L

on broken quartz
grains opaque
minerals-rare

Titanium Perro

group

Feldspars
{frequent

coating

of L.
Opaquem~-
inal-rare

Opague
minersls -
rare
epidote-~
rare
guarne t-
Tare
chalsidonic-

‘xare

Nicsa-rare

Opal-rare
high relief
opaque
minerals-
rare
Zircon-rare
Feldspar-.
frequent
gnrnet—rare

F¢ldspars

o6cecational
to fregquent

M-Magnetite - H-Haematite, b— Lémonite

Mieca Accessary
minerals

Bid tite-rare

Zircon-rare

Lithorelix.

High relief
subanguldr
subrounded-
abandant to
very 8bandant -

High reljef |
quartz grains I
subangular Te }
subsounded X

Quartz Ferro
group
;bigde“t High relief
be kspars- opaque minerals
chaleidon frequent M-L-G
Tare. 5 to 10%
Quartz & Tournalin I
Feld spars garnet i
are on Dionite i RARE
equal epidote. i
proportion ¥logophite = |
bparte  Opague minersl of
broken . high relief sub-
quartz- angular and sub-
irratic ioundedt}s very
Tequent,
;¥afi:§nite ga%net & epidote-
Rare rare.
- Haematite-rahe-

Pure minerale-L
Feldspars-rare

frequent to
- yery frequent

Opague mwinerals

Subangular to subrounded

bigh relief-pAbandant
coating -M -H - L
goethite

Note. More opague grains

rare

an

uartz,garnet few

floge~phite;
epidote-0.5 to 2%

06

[N

N



gecgraphical location of thé.prefile.. Iron bearing minerals
like magnetite, limonite, haemgtite,igdeéhige were appreci=-
ably High in the uplend profiles 1rrespaet;v§ of the loéaﬁiané.A'
Qccurrenée of 1imanite wdg é éﬁaraéteristié feat&te of the
lower hori zons except at Kulaﬁhupuyha where alone haematite

is found te be the dominant mineral throughout the prafilea.

Fe:ramagnesium/minerala‘are found to be‘abaent in ﬁhe:.v
dpland pfefiles’Whiie traces are obaserved in the.?mﬂduplané
grefiles:in,all 1e§ations; Comparatively more zirecon and |
quartz are fauﬁd te ﬁe preseﬁt\iﬁ the-u@land profiles thép»
the mid uplana profilas at Neéumangad and varkala. 'At'
Kulathupuzha. aircon is rarely noticed in both prcfiles.
Comparatively nore mica, -Fei&spars anﬁ opacque minerals are -
found in the Kulathupuzha prefiles‘ Tpey are camparatively
low at Nedumangad and lgast.at Varkala,. These:?rofiles_are _
low in easily weaﬁhekable‘migéxals, exﬁapt_Kulaﬁﬁupuéha

where it is present frequentliy,

_ G@nsiéering the content of quartz and zireon in the
profiles the order of weathering are Kulathupuzha -midupland
Kulathupuzha ﬁpléna Nedumangad ~midupland Varkala mia

‘upland. WNedumangad upland Varkala ngiand-

_ . The mineral grains of upland profiles except Kulathu-
puzha is angular to subangular, while in rmidupland profiles
it is subangular £o0 sub~rounded. At Knlathupuzha in both



Location
profile llo.

Colour of
plasma -

Soil
fabric

R.D.P.

NRDP
Coarser/
Finer
Fraction.

voids.

Hums .

Aggregate

Chlamydo
morphic
coatings-

Litho-~
relics

argillan -

sp=cial
.obser-,
vation

liature
of

L el et o

(Table 12)

1 -

Reddish
browne.

Chambers,
channels-

present .

Ferri-

argillan .

Nil

Micromorpholegy {(upland)

Kulathupuzha
2 3
yellowish ~ Reddish
red. brown:
Voseplc Vosepic
to ' to
skel- Argilla- -
sepic: splic *
Chlamydo- Chlamydo-
moxphic « morphic -
Finer. Coarser:-
vughs s Vughs,
vessi- vessi-
cles- cles .
‘present -’ . Present °
Flasma- Plasma=-
fied f£i=d
humus hurmmas
aggre- aggre-~
gates: gates-
Noticed -
Eerran Ferran .
organ -
e
Sub-
Su?zggu- angular

3
sub- opaque .,

sub-
ancular -

sub=- -
rounded

Nedumangad Varkala
4 1 2 3 4 1 : 2 3
Yello- :&elloﬁ— Reddish Opaque Yello- ;
wish red: ‘ish brown .- - ko Opague wish -
;cd . reddi- [ .5dish brown
. brownd «  prown to
~ opaque *
Skel- Skel- Skel- skel- Insepic. Vosepic.
sepic seplc- sepic sepic Vosepic
to ’ . to to
vosepic vosepic: voseplc. vosepic - )
Chlawmydo- Chlamydo—Cplamy—' Chlamy- Chlamy- Chlamy- Eglamy—
morphic. morphic ¢ do - do do do . porphice do
] morphic- morphic morphic - morphice. ‘p
- . More Mofe .
Coarser- Finer. Finex. Finer. = FineI. £iner . finer Finer -
‘ : ’ than frac-
coarse tion:
fraction
. planner Vessi- vuyghs » vughs * " vughs: vughs Vessli= yughs
packing, cles & & vessi- cles gH=
-vughs . Vessi- cles & vughs
cles . channels channels -
pPresent- —resent. Present. beee ‘meee present * ‘Present? Nil -
pPresent Scs-
O.M. guan
. agyre
Humus
coating
on
grains .
present’
Fcr;i— Ferri-’ Ferri- Ferri- Ferri- Ferri-
argillan . argillan. argillan. agrillan . argillan - argi-
: llan .
; Sub~ Angular Rounded . Sub-
angular . to to Rounded . roun-=

ded -

gate o .

'S

ieadish ¢

Arilla-

. sepic
to

Vosepic-

,Chlamy= Chlamy=

do

morphic.moxphic.

Finer.

Vuyhs
&

Vessi-. :
cles -

Nil -



¥

“ Locatdon .
Cprofile 4
{ NO.-" Brownish

Colour of yellow:®
plasma ° :

‘soil

Argilla-
fabric. sepic
. - vosepic -
RDP
_NRDP -
coarsexr/ - :
- Finer Finer.
Fraction-
Voids- Vughs
and
- vessi=
cles-
Humus - noticedr
Aggre— Ferri-
gates~ organ
aggre-
gates:
Chlamydo
morphic
coatings:
Lithorelics--
argillan- Ferri-
. argillan-
Speclal
cbser=
vation-
Nature Sub-
of ‘angular
skefeton - sub- .
> rounded*

{Teble 12.1)

Kulathupuzha

2 . 3
Yellowish Brownish’
brown - yellow .
Argilia- Vosepic:
seplc’ to
‘skelsepic *
Pore-
phyric-

" Finer- Finer .
Vessi~ '@ Vughs~
cles . channels

&
chambers -
Noticed-
(rare)
Coali-
sed
micro
aggre~
gates -
Ferrl-
argillan-
Concretion
Skel-
sepic to
argilla-
sepic

© Sube Sub- .
angular ~  angular:

_ sub=
rounded -

Micromorphology Migupland
- Redumangad .

4 1 2 ' 3
Opaque Brownish Bleached
to yellow. yello-
yellowish wish °
brown - * brown .
Voskel- Vosepic . Vosepic Argiila—
sepic . ' | to to seplc to
skel= skel=- skel-
sepic . sepic sepic <
Finer . Coarser . Coarser. Fiper..
Vughs, Vughs, Vvughs Vughs .
vessicles, vessi- and .
channels. cles, Vessi=-
: chann=ls, cles-
chamber.
Present - Present - Nil .
’ -
Wil . Wil -
Ferri- Ferri- Ferri- Illuiai
argillan. organ- organ. ferri-
’ ' argillen:
Kaolinte High
accumuts relief
in voids magnhi-
tute
- Sube . Sub- sub-
‘angularx " angular roun=
sube- . sub- degd .
rounded ,» rounded-

ded -

Varkala

rounded - rounded:

1 o2 3 4
Yello=- Reddish Reddish Dense Reddish
wish- brown . brown . reddish brown.-
brown-*
. Vose- = okelvo-  Skelse ' ‘Skel=- Argilla-
pic to sepic - epic. seplc . sepic .
Argilla=- -
sepic «
Pore
phyro
skelic,
Finex . Coarser . Coarser . Coarser. Coarser
. - \
vughs, Vughs vughs Vughs ’ Vughs
vessi= and - and and and
cles - vessi- vessi- ~ vessi- vessi=-
cles - cles * cles. Lles-
Nil. plasma= Flasma= O.M.
} fied fied present
oryanic organic inangu-=
nacter . matter . lar spaces-
’ ~ sesqui- Sesgui-
Nil - Aggre- Ferri oxide oxide '
: gates organ ¢ rich- rich.
of o ’ : :
~ . sesquan -
Present Present
Ferri- Ferri- Ferri-=  Iron . Ferri-
argi=- argi- ~ organ. stained. argi-
llan- llan- - llan .
Sub- Sub=- ‘Sub- Sub- Rounded
round rounded Trounded rounded to )
to to to to sub- -
roun= rounded - rounded - A



profiles the skaletal grains are anguiar te\snbwangular@ ‘The
coating of iron oxide and £illings of fractured grains are
of the increasing axagr;' Kulathupuzhg ripidupland Rulathnp
puzha upiﬁnd' 'Nédumangaé ~fidupland '>varkala’&miduplana_

Rédumanéad upland Varkala uplénd,

The £ind s&n& minerdlogy of ferxugmnieea sand boulders

. preaent at b@th pr@files at Kulathupuzha contain4cen§aratively-
sand to aaarse ‘sand sized quartz. (angular), free silica,
haematite ana,fezr¢an cutans, These are obgervaﬂ to be more

abundant in the upland profile,

Detailed miﬁramerphaldgical desﬁfiption'of the so;l

profiles are presentad in tables 12 and 12 1.

In the case of upland profiles the colour of the plasma
is reaﬂish brown in thHe surface {(plate 16, 17) ta yellowigh
© red in lower layers (plaﬁe 22, 23) at. Kulathupuzha while at
Nedumangad it is yellawish red to reddish brown {(plate 24,
28, 30, 31) and at Varkala it is reddish brown to red (plate
32, 33, 38, 39).

In the €ase of midupland @rafiles at Kulathup zha
(plate 49, 41, 47. 48) and Nedumangad (plate 49, 50, 55, 56)
it is brownish yellow to yellewiSh brown while at Varkala
it is meaéish brawn (plata 57, 58, 63. 64) throughout the

.‘profile,



>
't

The”plasmie fabric is éasepid in the surface (plate
1€, 17) to skelsapie at. lowest layer {plate 22, 23) of the
- upland prafile@f b Kulaﬁhupuzha ,AE ﬁeﬁumangaﬂ. It is,
skelsapic to vosepic and rarely isotia and aespic (plates
24 to 31), At Varkala itwis asepic; randcmlyfargillasepie
‘and voaepia'(pléﬁeJSQ'te 39). .Eﬂ'ﬁhe»eaSExof ﬁmﬁdﬁpiané -
- profiles a@fﬁulaﬁhupuzha vesépié-to skelsepic (plaﬁe.4ﬁ't9A48)

‘at Neﬂumaﬁgad it is vosepic ta k@lsapic in the $urface

(plate 49, 50) and skelvosepic in lowest 1ayer~(plate 55, 56).

At varkala it is skelvosepic in the surface (plate 57, '58)

t

and argellasapia in lmwest lay@r (plate 63, 64).

f“Iﬂ-ﬁhe case‘af-uplané:preiiles an intertextic and
ahlamydomor@hia«speaific related ﬁistribution»gattern is
bbservéd-agAﬁﬁlathuﬁuzha (plate iﬁ to 23), In the field the
soll hags a frisble c¢onsistence (bia;e 3). The cutans éceur
| as bridges. between aand grain5¢‘ At Nedumangad profiles the
plasma tends to aggregate and a anecific kind of specific
- related éistribution pattern termed asagglutanic is observed
{plate 24 to 31). ' "

. At varkala the cutans occur as ecmplete coatings
ag bridges around the skeleton grains, giving a éermatic to
'1ntartexti¢ specifie :elated_éiatributien.pattern,(plage
§0.32 to 39). It is more clear'in'ﬁhe.argillic‘hérizion
§ ﬁhich has a ﬁriabie consigtence in the field, to as bridge

P
LA



around the skeletcn grains, giving a.aermatia o intertextie
specific relatod distribution pattern (plate ‘No,.32 to 39}‘_

In the ﬁasa of mmidﬁwland'profiles the specific -
relsted @istribution pattern is (plate 40 to 48) similar to f,
-respective uplanﬁ prafile at Kulathupuzha (plate 1€ to 23).
At Nedumangad the specific related distribution pattern is
'intertexum in the upper lagers {plata 49, 50, 51, 52) to’
aermatic in the 1Qwer layers tplate 53 to 56). ‘The dermatia
'specific related distributian nattarn is more clear in the -
4th 1ayer (plate 55, Sﬁ) as in the case of upland profile at‘
ﬂa:kala (p}ate 38, 39). ‘At Varkala anagglutani¢ specific
‘Folated distribution pattern is seen (plate 57 to 64) Even

. though the profila is deep wiﬁh a pala' clay distributiaa,

' harizians wzth argillan are nmt very deep. Here the tendency
for the formation of an argillic horizian over an oxic

: material is clearly @baerteé (plate 62 to 64).,

| CQnsidering the upland and mldupland profiles of
‘ﬁedumanga& and uplanﬂ profile$ of Varkala arglllic e
horizion c@ntinues o the sapralite. At most a similar obser~'
vation is recarﬂed xn the upland profile of Nedumangaﬂ. 8uch
"abservatian ig nat clear t Hmlathnpuzha and wuuduplanﬁ |

profiles at Varkala...~

In the case of upland profiles at Kulathupuzha finer

fractian is more 1n the surface (plate 16. 17) and more

1
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coarser éraeﬁi@n.in,the lower layers (plates 20 to 235, At
NedUmangaa the surface soll is with finer fraction (plate 24,
25) and coarser in the mic}dlfe {plate 27 to 29) and finer in
the lower layers (plote 30, 31}, Similar abgervation is also
recorded at’ varhala (plates 32. 33, 38, 39), The distribution
- pattern of Qcarser and £iner fraction in ﬁhe -mldupland PrO=

files is similar to the respectiVe upland profiles,

yggggs‘- In the case of profiles of Kulathupuzha, chambers,
channels and vesicles are the dominant voids in the surface
layer (plates &6; 17, 4G'and 41) ang it is dominantly ughs
and vesicles in the iower layers (plate‘zz, 23, 47 ané a8},
While at Hedumangad wngha énd vesicles pregsent in all the
layers {(plate 24 to 31 and 44 to 56) Vésiqlas‘ate comparatively
more in the upper lajers.(plate 24-29, 49=-52). At Varkalas
“waghs, vesicles and channels are present in.the upper iayer
(plate 32, 33, 57, 58) and .vughs and-vesicles are present

in the lower layers (plates 38;'39, 63, 64).

‘ﬁggggg ?lasﬁafiaﬂ humus ‘is present in the surface layers of
all the'uplaﬁd nrofiles inapecéive éf]locatians {plates 16,
i?; 24, 25, 32, 83), They are pres;5£ as micro and macro
aggregates eomparatively more at Kulathupuzha upland pra iie
'(Dlates 18 to 17). In the eccond and third layer humus is
present as organ sesquan o organ ferran irrespective of the

lccation (plates 18, 19, 26, 27, 34, 35). In the case of

. Inidupland profile similar observation is recorded at &ulathupuzh'



and Nedumangad only (plates 40 to 43 and 49 €o 327, Exe@@aae
of humuas @van.in the su&ﬁam@ layer of ~midupland profiles of
Varkala as clear cutans is noticed (plate 57, 58). Chlaw
myﬁ@maxphié r@laﬁé&’ﬁistribﬁtiaﬁ pattern ié'mbﬁexv@é only in
the upper layvers affbath profiles of Kulathupuzhe {(plates |

16 to 19 and 40 t@ 43) which gives a gpaaic feature mbservable

 in ﬁha p@ﬁsals of &emp@rate s@g¢onsa

Lithorelic%. With x@gaxé to the ﬁreSénCE of iithareiias} it

is ab&ent ia all the preﬁiles, irrmspeativg of locatloﬂg‘ _
excent Rniathu§uzha profiles, where fiﬂ@ sand sized wil11manit1c
gm?tsa pi@ggS‘are_abs&rv@d in the lower layers (plates 22,

23, 47 and 48).

__§g§§§s. The @Es@rvakian of minaral’autangLprQSEQt.wié Very -
diffiqglt at ﬁﬁ;athuyugh& leeations, Organs aré,yresanﬁ i

' ﬁominaﬁtlyviﬁ the upper twe 1age£s.of Ehe'prafiles at

| Kulathupuzﬁa (plates 16 to 19, 40 ﬁg 43). They are present
.in'a@mbinatién ﬁm E&iran to aeéquaﬁ in the lower iayérs ‘
[(m anﬂ 4¢h) {plates 20, 23, 45 to mj At Wedumangad

- organs are @reuant in the surfaece 1uyer of midupaanﬁ nréfil@:
~ only (plate 49, 30). Thay are present in combination with

: ~sesguan in the u@gar layexs mi uplan& profile at ﬁ@ﬁum@ngaé
-(platas.zé to 2?), At Varkala organs in combination with
sesquan is present in the surface layer only {plate 32, 33 .

and 57, 58). Perriargillan is the characteristic feature



of the 1aﬁer1ﬁe layer present in ﬁha>ﬁp1aua~§r0file at Varkala
(plahe 3@ to 39),'”midup1anﬁ nrcfile at Nedumangaa {plate: 53
Vto 56) upland grofiles at Neﬁumangad (plate.zs to 31) .midupe
'lanﬁ profileq at Varkala (plate 63 to 64) in the decreasing .

c:dex.

‘Skeﬁ#bn ralns Skelton grains (quartz) prasent in all the.

S profiles are e@ated,with free iron: oxiﬂe in all the profiles

"ﬁfirrespeative'of the locations Théy are sub~angu1ar'in surface
" layer (plates 16 to 19, 24 to 27 anﬁ 32 to 35) to angular in-
“lower layers (plates 20 €o 23, 28 to 31 and 36 to 39) oF ‘the
upland pmofiles in’ all locations.v Almost similar cbservaﬁion
is reearded ‘in the : miduplana profiles at Kulathupuzha (plate
40 to 48) and Nedumangad. (plate 49 to $6) while ghp' miduplana
ifnrofila at Varkala is having sub anqular o subreunded skeleton
grains. (plate 57 to 64).' The’ presence of. waatherable mineral
like hornblende. feldspar etc. are observaﬁ ccmparatively more
n 'in the profiles at Kulathup&zha (plates 16 ﬁo 23 and 40 to 48)
‘and rare at Varﬁala (plates 32 to 39 ana 57 %o 64) and least :

i

at. Nedumangad (plates 24 to 31 and 49 ta 56). ‘

Quartz grains preSent are brmken»and fraéturea; £i1led
with free icon is nresant in the 1ncreasina arder upland
profile at Nedumangad i dupland profile oFf Varkala mia
upland pxafile of Nedumangad and upland preﬁile at varkala,
‘They are absent or rare even at lower- layers of Kulathupuzha

(plates-zag‘as and 47, 48). Another important observation in ’

2
—?



ihe present study is that max@-unw&ath@xeﬁ angular biotiﬁe-
mica and angular @pagué minerals aga pregsent at ﬁﬂiaﬁhupuzha
only (plates 16 to zsianﬂ 40 to 48)a. Though opasue minerals
are present rarely iﬁ_ather pré£iles, they are in the
decreasing order Nedumangad m;&upiaaa | (?latés 49 o 56)
Nedumangad upland {(plate 24 to 31) Varkala miduplend
(plate 57 to 64) Varkala uplend (Plate 32 to 39), The
.c§aqué'min@tﬁls pregent are ﬁéﬁ&nantlg sillimanitg at both
the profiles of Eﬁi&ﬁﬁﬁpﬁ%ﬁ& Q?ﬁagﬁﬁ’lﬁ‘%@ 23 and 40 to 48)
ﬁagnetite/gt ﬁé&umangaﬁ\ﬁh& Varkala upia&@ (Plates 24 to 3
and 32 to 39), while in the midupland profiles of Varkala
fylataA57 to 64 &nﬁ,ﬁ@&ﬁm&&g&ﬁ'fﬁﬁatéﬂ 49 to 86) prasence -

of magnetite iz cbserved,
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DISCUSSION

- In Kerala leterite colls are ﬁ%ﬂﬂé to cccour in many
physicgraphic positions ranging from highland €o lowland,
ia'ﬁhié ctudy the g@ﬁ&&i@A@§ laterite soils ia %ﬁa upland
and miﬁuy&aﬁd positionz alone have begn shtudied,

The genosis of laterite solle at upland and midupland
posicions is found to be different. In order to assertain
and bring cut aﬁiﬁaﬁﬁﬁ$@§@ of the g@n&éﬂ@ai @fﬁﬁ@s@és
involved in the fsﬁmaﬁiﬁﬂ §f these o éia@ﬁﬁ@trtygaﬁ of
laterites, maore and micromorphology, finesand mineralogy
2nd physiaoschemical proparxties of tké gheee uplaﬁﬁ_aaﬁ miﬁ»
- upland profiles from Kulathupuwhe, Nedumangad and Varkala
at two ghﬁai@@xaphi@ y@giﬁ&@ﬁa have been studied, |

The unique dark brown colour of Ku&mﬁﬁ&pﬁ%ﬁa_pﬂ@fil@s
are dua to high argaﬂiﬁ maktor @@ﬂ%@éﬁ {Platas 3 and 6).
Botween profiles uﬁiﬁ§rmity;iﬁ/a@z@§r observed at Nedumanged
‘and Varkala is due 4o & laﬁsaé contant of @m@&ﬂi# mattar, |
leaser éﬁﬁﬁ@?@n@% in ﬁha,@@grae~aﬁ hydration and omddation
of some of the sinorals present. Observad difference in
. s0il colour batween profiles &é Rulathn@ﬁmha canld also be
duae to differsnces in &k@lquanﬁiﬁy of Orgsnic matier present
in them {Tables 2 and 2.1}, |

J\ N ’: "
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Irregpective of the lmcaﬁiens‘the uplanﬁ and midupland
profiles are gravelly throughout, (Plates 14 éné 15), méy i
- be due to higher gzad&eﬁt, msré exposure, precipitation ané
insclation, Diffcreonces exhibited between pr@ﬁiieé {Upland
and midupland) could alsé be due to differences in their
teﬁture mainly induced by é@@égxay&i@ai feaﬁéras permitting

erosion of highier partidles €rom higher topographical sitie

ations and tﬁéir greater~aepdsiﬁian at lower gituations,

Tha'gzanular strueture observed at Kulathupuzha profiles
are due ©o high crganic matter and lesser content of sesquie
oxide. The massive ﬁﬁxaé&uza obgerved in the laterite layer
- of Ne&umaﬂ@éﬁ and Varkala sites are due to higher content

of sesquioxide and ferrugimous clay. - .

Izréﬁp&@tive of the locations éxaepﬁ at Kulathupuzha
the midupland profile is stickier and plastic because of

higher content of clay and lesser content of Q&g&nimfmatter,

. The gradusl wavy o gxaémal smooth horizion boundary
ebserved in'ehe»ﬁnlathu@qzha profile (Plates 1,3 & 4} is
because of thellaéser differences in gradlent and aemparabl@
.érgaﬂie matter content and 1asse£Ldégréenef human influence.
The clear to wavy and clear to abrupt horizlon boundary
cbhserved at Nedumangad and Varkala (9lateé 6, B, 10 & 13)

are due to low content of organic matter (Plates 6 and 8)




more clay translocation and greater human influence (Plate 11).

The observation ef'root activity is in the increasing
order Varkala/« Nedumangad Kulathupuzha, may be due to
" content of organic matter in the increasing order at Varkala -
‘Nedumangad > Kulathupuzha. ‘and clay centent ‘in decreasing
Torder Kulathupuzha~> Nedumangad Varkala, It may also be
attributed to comparat ve granular structure in the 4ncrea~

sing order Varkala > Nedunangad Kulathupuzha."it

Irrespective of the profiles moderate permeability

o observed in the upper layers in all loeations is dque to the

N

'”porousnature of-the horizions, . Moderately slow to slow .
_ permeability observed in plinthite layer or pallied zone
is due to massive structure. .

The presence of ‘angular to subangular ferruginous
gravels of 2 to 5mm diameter in the surface (Plates 9 and 12)
~ and through oﬁt tﬁe'prefiles'obserVea”(Piates 14 and 15) at
'Varkala is a typilcal feature of ferruginous latzoscls of
the tropics, is due to more exposure te heavy rainfall and
-;insolation. It can also be attributee te comparatively
higher’centent of iron in the insitu 1aterite of the site,
Black coloured 0.2 £o0. 1 mm diameter nodules are present in
the surface of Rulathupuzha, Profile (Plate 2;)»,’ This may be
due to sillimanitic ghaiss parent material. At Nedumengad

" however it is intermediary in colour.ana.size (Plates 5 and 7).
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More over the gravels oOf ﬁé@uméﬁgaﬂ are concretionary in

nature (Plates 5,7,14 and 15)..
Mottling: (Plates 3,4,6,8,10 and 13)

 Colour mottling ave observed in th@.pallia‘zanés sﬁl
Varkala aﬁﬁ Nedumangad laterite preﬁlies and rarely in the
Kulathupuzha profile egp&cia’ly in the lower iayers. %his
may be dwe ©o higheﬁ wat%r teble: ané ferrugincus cl&y ané
lesser lateral drainage, A higher content of clay and
accurrence of a massive struatufa with the observed moderately
slaw arainaga at V&rkala may partly aecounn r the differéent

types and gxeaﬁar.g@verage af mottling,

Thiakness of P@’liﬁ Zones:. (Platas 3,4,6. 1@ and 13)

’éalaﬁarite 1&?&r is significantly abs&ny at Kulathu=
‘puzha while it isfpfaséht'at-ﬁeﬁumaﬂgaa and Varkala, Typical
plinﬁhiﬁevlay@r is'obsexveé‘at Varkala profiles (especially
upland) and the midupland profile at Nedumangad, The layer
is both massive and fer%ugﬁndme&. ﬁx ﬁeaumaagaﬁ it is
romparatively grisble and not so hards This may be due to
~the c@mgaraﬁively‘hiqher content of sand and grganic maﬁtex
in the layer, The presence of a plinthite layer comparae
tivéiy at a lower depth et Nedumangad rather ﬁhag'at‘Varkéla
is due to lessexr organic matter, greater d@gree of clay

. txansiocation and l@wes depth of ogourrenae of water table

)
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at Varkala, The plinthite layer of ﬁarkala is pisolitie and
ferruginized while at Nedumangad they ¢enaist el gnly |

fertuglinous mlay and sand,

Higher water table and ncarness to river is the
reason for sandy £riable palli@ zones of Nedumangad and sandy
lower layers at Kulathupuzha, As the profiles sites of |
Kulathupuzha are located in undulating terrain and at Neaﬁ~
mangad and Varkala sloppy, it experienced rill to gully
erosion extensively, The difference in the extent of erosion
obzerved at;Kﬁlaﬁhu@uﬁhé prﬁﬁiiéa sites are little due to |
thicker natural vegetation and more @rganie matter of the
profile by phytoayeling {Plates 1,3 and 4), moderately at
Nedumangad is due to moderate levels of organic matter and
cultivation (ﬁlatea é‘anﬁ 8). Comparatively more erosion
noticed at Varkala is due to undulating topography, low
content of organic matter and cultivation (Plates 10,11

and 13) w

(Plat&s 14 and 15 and Aables 2

Cranulicmetric Composition
‘ T and 2.1)

The percentage of gravels in the upland profiles are
higher than the respective midupland profiles of the three .
locations,. The preﬁiles at Varkala are distiﬁctly gravelly

throughout, while at Nedumangad the~grave;s are p@esent in



i

the surface horizons only and are concretionary in nature,
within the profile it is plinthitic material. As in the
.case of Varkala at Xulathupuzha also concretionary gravels
are p:aggnt at both the'suxfaee!ana at lower layeys., In
addition non-concretionary gravelly material also ocaﬁrs

at lower layers. Lateral migration of finer fractions to
the foot slope and consequent accumulation of gravelly
materizal in the back slope may be one of the causes for the
comparatively higher content of gravels rego#d@a in the
profiles at ﬁplandg This is in agreement with the findings-
of Subramonia Iyer (1979), The maximum content of gravel
observed at Varkala may be due to the exposure of the soil
consequent to erosion and‘subsquent hardening. Such
observations have been ﬁade in other catenary seguences by
Biswas and Gawande {1962); Sivaraja~5ingham_ggd§;,(1962),
Gupta gt al (1974); Rengaswamy'§3 §g,(1978) and Subramania
Iyer (1979),

The finer fraction represented Ey'dlay*silt decreases
with depth in all laterite profiles studied, Between the
mid@pland laterite profiles ‘and upland profiles the clay
content in the uplénd prefile 1s“invariably higher, Conge-
quently fractions between 2 ram and 0,02 mm are less in the
upland profiles as eomparea'té midupiaﬁd profileg., Thus

in the upland profile there ig higher percentage fraction
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abeve 2 mm and below 0,2 mm, This is in agreement with the

ebservatian roported by Subxamania iyer {1579},
Textursl ratios (Table 3 and 3.1)

Fine sand to coarse sand ratio of gurfa@e.laya# in
the upland laterite profiles are of the @raeg 0.36, 0,72
. and O.SS respectively for Kulathupuzha, Nedumangad and
Varkala. There is g marked decrease in the ratio between
- profiles at vaﬁkalaj&%a the ratio narrows down at Néduﬁéng@@
and Rulathupuzha whi@h,mayp%@,ﬁée.%g\the gradient difference
between profiles of respective locations. Similar obser-
vation is recorded by Ruhe and Walker (1968), Murali ot al
(1978) ana Subramonia Iyer (1979).

o silt/elay ra%ia ox the surface layer in the aglanﬁ
profiles are 0,29, 0,52 and 0.75 respectively at Kalaghupuzha;
Neﬁumangad and Varkala, vwhile the sams ratio for midupland
profiles aﬁa 0,26, 0,29 and 0,71 respestively. In the
midupland profiles they are comparatively less than that
of the xespaetlva.uplaaﬂ'gsmﬁilesﬁ The difference is )
marked at Nedumangad, whereas at Kﬁlaﬁﬁupugha and Varkala
the differences in the ratio are narrowsr, This may be due
ﬁe_aémgaratiVQly well drained condition of the profiles
obgsarved at ﬂeaumangad‘
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The clay ratio iz found to be very nearly the same
between the profiles at Kulathupushs and Nedumengad while
at Varkala marcked differencelis sbServ@é between profiles
which 1s an indication that the midupland profile is &
colluvialllatérite‘fxem the makerials of finer fra&tioﬁs
of .adjoining upland profile. Considering all the textural
ratics marked difference is observed at Varkala, vhile at
Nedumangad the difference is observed only in the silt/clay
ratic., Similar cbservations are also made by GCopaldswamy
(1969) and Subramonla Iyer (1979) for the lsterite and

lateritic solls afiﬁera&aa

Single. value congtanbtss

Single value constante’ azre presented in tables 5 and
5.1. These values cbtained for upland profiles are compa-
ratively higher than those of the respective midupland
profiles. It increases with depth in all profiless The
observed difference between the profile at‘each location
and within the profile can be related mainly to ﬁheir'clay
eontent; similar results have also been reported by
Venugopal (1969),Harikrishnan Nair (1973) and Hassan (1977)
and Subramonia Iyer ‘1979) in the laterite and red soils

of Kerala,

£
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' Aqgregate analysis and comparative evaluation of water
stable aggregates? '

The data of the structural indices namely percentage
of aggregates more than 0,25 mm diameter and mean weight
diameter of the aggregates of the different layers of the

profiles are ﬁraviﬁed in the tables 4 and 4.1,

A higher percentage incidence of aggregates with

more than 0,25 mm diameter and mean welght diameter'observed
in the upland profiles than the respective midupland pro=-

files, of Ne&umangad.and Kulathupuzha. At Varkala the mid-
uplané profiles recardw higher valuss for the above stru~
ctuxal indices when camparea to respectxve uplanﬂ profiles.
The obgerved difference in the structural indices between
1ecatiens. butwean prcfiles and with in profiles can be
related to dszerence in their iron centent, clay and organk:

matter content (Tables 7 and 7.1).

From the ﬁable it is clear that at Varkala the

_ influehce of aggregating agent may be in the increasing
oxder clay cantenﬁ/; iron content and , organic matter,
Tamhane and Dutta (1965) and Subramonia Iyer {1979) have
reported a similar observation. Ero@ the present study

it can be‘observed that iéﬁeSpective of locations the strue
ctural 1ndices of laterite sai‘s are influencea by clay.
iron and crganic matter cantent. |

& )
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CHEMICAL PRODPERTIES

Soil reactions (Table 6 and 6.1) The solls are all acidi€
in reaction, FH¥ varies between the range 4.8 to 5.6 in

the upland and midupland profiles, - Between profiles lrres-
pective of iocati@ns the pH determined by all the three
methods do not éifﬁeé‘sigﬁifieantly. ‘Prom these range value
of pH it can be assumed that these soils are with suﬁficiené
exchangeable alumiﬁium analyexeent of base saturation is
lowe The lack of aifference 0bserveﬂ7by the pﬁw-maﬁ be

due to the reserve of dominent mineral kaolinite. The

| obsexved difference in pHk (K@L 1N solution) is little,
which is ohe o one and a half unit less than the respective
pHw, indicating the presence of significant amounts of
either exchangeable ¢r c@mp1exea‘s1®wly exchangeable alu-
minium, .The pHs (IN sodium £louride solution) is found

to be'g:eaﬁer ﬂhan r@spactivg pHw indicating that the spil
has a netvpasitive Qhabée.due to dominance of the-exchangéable
campléx by hydrous ircn oxides,'thg rise in pH is due ©o

displacement of OH by flouvide,

Cation egéhangé.cagaeitx'(Table 10 and 10.1)
Statistidal analysis of the facteré contributing
G,E.C. of soils revealed that in the case upland profile

samples 90,5 per cent contribution of goll C.E.L. is governed
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by thelr ¢lay, @rganiq matter,‘ifen; ealeium and magﬁésium
content (¥ = 17,26 = 1.66 x 5 # 16,97 %, = 0,026 x; = 0.19
%,

in the cese midupland profile samples these factors contri-

+ 0.51 xg) (R = 0.95, level of significence 1%) While

bute 87.% per cent of the soil GaE.G;'(Y = 6,97 = 0.59 Xy +

2,34 %, - 8,09 x, + 10,08 x, + 0.02 ;) (R ='0.94 at 1% level
of signifilecance). |

The profiles do not exhibit any‘éefinita pattern
elther within @kibeéween 1oeatians. This may be due to the
leésef’aifference in thé'contént of clay, organic matter,
iron, calefum and mégnesium,-.ﬁt‘xulathupuzﬁa midupland CWELCo

uniquely decreases with depth.

in5p1te»ef the higher éonteng 6f'clay all the profiles
'exhibit low C;E@C,'V31UBé¢thi¢h necessarily ig due to the
6ccurrence of Kaolinitic type ﬁf.e;éy minerals. $he low
CsEuCa OF theSe'proﬁiles'irreapaativa ef'théflcca?ions can
be attributea,toléhe characteristically p:eabminant Kaolinite
and ﬁhe-dilutiOﬂ'efﬁedt there on bykﬁhe £ree axideévin the
profileg_.Satyénarayéné and Thomas (1962) working with
Malabar laterites, Menon and Mari-ekulandai 11957? working
on red and laﬁerité_sails.cf‘Tamilga&u,.VEanopal and Koshy
(1976), Subramonia Iyer (i979) working in laterite and red

soils of Kerala got similar results.
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Qompafatively; calcium conteni'is higher than the
magnesium content except in the'midubland profiles of
’Varkala, where lower layer hus been observed to contain -
higher'magnesium content than the content of calcium,

. Their influsnce on C.E.C. of the soil is highly significant.

Caleium and Magnesium

Caloium and'maénesiﬁm content of all the profiles
are ;pmya:ativeiy‘lower'due to the inherently lower content
of Galeiuﬁ and Magnesium containing minerals in the parent
material and ﬁeéVY’Pracipitation'Gonsequent to which those
which cceourred haQe been wéathered and lost, Calcium and
Magﬁesium contents followsz a definite pattern in the profiles
1rrespé¢ﬁiVe of lccatiqns¢ They both déerease with éepth
' except in th@ miduplénd profiles szvarkala al@neiwheré the
magnesium content is fsundvté incxeaée'with depths This
may be due ﬁq the nearness to the sea ¢oast and the possi-
bility that the-latexitic méﬁer;al itself has been formed
from the soll material ﬂep@sigeé élluvially on marine.

formations.

Iran

?@éal content of iron in the various profiles is
presented in table 9 and S.1. The total iron content of
upland profile in general is higher than the corresponding

miduplahé'prﬁfiles in all the three ;oeatiensa‘ Iron content

o
Wl
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of upland profile at Neaumangad'anﬁ“bath of the upland and
miduplan& at Varkala behaves almost similarly. Gn‘the o

basis of their total ilen content the preﬁiles can be’

ulacea in the increasing order midupland Kulathupuzha >

upland Kulathupuzha midupland Nedumarngad '7Upland Nednnangad P

Upland Varkala an&/;-miaupland Varkalas 7These observed

differences in ivon centéét"ané its e@nseqaent>téfe1etion

on scil colour (Table~1;fl 1, 9 and 9~i)'ana otﬁér propertics
relying on iron content Quch as ﬁepﬁh of occurrence af

| plinthitic layer, hardness of. the plinthitic layer (Plates

1@ and 37) etce are denanﬁed on the extent and degrae of

laterisaticn.

pxafilesrat Neﬁuméﬁgaﬁ and Varkala are highly ferru=-
ginous when ﬁampared'to that of Kulathupuéha le, the process
of ferruginizatian is at! its maximum at Varkalsa, intermediary
at chanangad and least aL Kulathupuzha, With regarﬂ to
the content o{ total iron a decrease with ﬁ@?th ig aba@rve&.
This decrease is more clgar-in the upland prefile of varkala
and midupland profile Qﬁjﬂe&umanga&g ,

It is significant to point out the elose parallelism
. botween vegetation and extent of laterisation as cﬁsef?eé
in'thefﬁhrae sats of prcfilésrfram neariy the same latitude
bﬁt £from @ifﬁerént_physiagraphic locations and vegeﬁations, ,
Thus the profiles with inc?easing laterisaﬁion_frbm Kulathupuzha

.
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to Nedumangad anﬁ'varkala represents the typical three major
physiographic regions namely forest, midlands and coastal
regions. The vegetation alaé typically changes in these
three regions. Thué the forests of Kulathupuzha are the
typical deciduocus forest type while the Nedumangad area
represents the regi@ns in the midland with foot hills of

the Western ghats with tree crepé of the plantaﬁion type
deliberately planted in Eotm@rly forested areas. The coastal
areas of the Varkals region represents the typical coastal
vegéﬁation with coconuts in upland and péday in the lowland,.
In view of this difference in vegetation marked differences
have been observed in certain properties of the $o0il which
we cénsiﬁer as critical for inifration of laterisation.

One such is the content of organic matter, Thus organle
matter is higher in foreét areas while they aré lower in

coastal reglong,.

- Mineralogy
The salient £inding xegaféing the primary mineral
assemblage, comparative dominance of minerals in the fine

sand fraction are given in table 11 and 11.1.

All the three midupland profiles studied at least to
a cerﬁéin depth are composed of soil of‘secanaary origin,

derived from the eolluvial cum alluvial material dexived from



the respective upland areas. The midupland laterites are

therefore detretal in origin, .-

Zircon, tourmaline, rutile, hornblende, epidote and
chlorlte among heavy and quartz and feldspar among the light
minerals are known to be generally dominant in the primary

. mineral assemblage of laterites.

' The major primary,minerals~reportedwfrom‘Indian
laterites are quartz, Kaolin, goethite with small amounts
- of 1llite and glbbsite. Haematite 'is also present near the .
vsurface (Roonwal and Garlapuri 1982). An unusual feature
observed in the study is the high mica content in the
profiles of Kulathupuzha and Nedumangad. The fact that they
are biotites show the juvenile nature of.the soils as

. under the highly weathering’intensitles in'the kerala region.

. Qccurrence of blotites in the fine sand mineral assemblage

cids rarely encountered, contrary to the usual tendency of
parsimony in the mineral assemblage; in the profiles of the

. present study a tendency for a larger number of minerals

to oeccur in the fine sand fraction has been observed. The
content of quartz is comparatlvely high in the midupland
profiles in the decreasing crder in the profiles of Kulathu-
puzha <« Nedumangad ./ Varkala, The lewer content of easily |
weatherable minerals in all the locaticns except Kulathupuzha

!

reveals that the intensity factors of weathering have been
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very sctive &8s to make them nearly extinet, This is lncon=

formity with the earlier finding aﬁ_ﬁubtamQﬁia Iver (1979). -

In some of the studies conducted as compariscon of

- @aoil properties botwaen forested and @efarésﬁed area it

has been @hsegvé@ that the aeylaﬁi@n of @fgamié carbon after
déﬁarasﬁatien is ra@i&vﬁiﬁh'appéaraﬁce oE signifiéanﬁ signs
- of laterisati@n esp@clally the most significant one OFf

induratian.

iﬁ gtudying the intensiﬁy of Q@aﬁh@rigg an'eétimaﬁe
of the relative sbundance of resistaﬁﬁ minerais likevzircau'
and quartz ete. have been ew;layeﬁ in the present investi=-
gatiam. @n the hasis @f the camgaraﬁive ahunﬁance of these :
minerals the s@ils are in the imareasing order @E weathering
in the §r@§ile$ Rul&thupuzha miﬁuplané Knlathnpmzha upland '
%eﬁumangaﬂ miéuplan& /Pﬁa&umanga& upland “Varkala midupland >

Varkala upland.

Iron bearing minerals (Perruginous) like hsematite,
limenite, magnaﬁiﬁe\are appreciably high gﬂ,ﬁhe gplané Praé
£iles, ﬁé@haemaﬁiﬁé;»gaeﬁhiﬁé éné.haematiﬁe content are
ﬁcnwaraﬁivaiy more in the upland profiles exhibiting the
coliuvial nature of thelr fermat ian, @gauzrénge of &imcniﬁe‘
is- the characteristic feature of the lower horizons of all

the profiles exhibiting comparatively greater hydration ia‘



the lower layer and possibly continucusly to enable the

formation of this mineral.

The ferromagnesium minerals are absefééﬁfto be
pregent only in traces in all tﬁa gs@ﬁiiea, Zircon is
.famhd to be‘appteeiébiy*high in‘baﬁhvuplaéd aad'miduélana
profiles ak Varkals, interm&ﬂiéry"at ﬁaﬁnmaﬁgaé and rare
at Kulathupuzha. The unaﬁablé_mineral$ hornblende and
feldapars a?é feﬁné‘c@mﬁ@nly in the profiles of the three
" ilocations in the decreasing order, Kulathupurhs ( Nedumanged
aﬁé Varkala, The uniﬁarmityvinjﬁhe ﬁisﬁriﬁéﬁién of primary
miﬁerals in all the profiles at all locations point to a
great similarity in the gen@ral natar@ of the parent
.material, The quantitatave éiffer@ﬂce esneéially-éepletion
of unstable minerals and residual accommedaticn of stable
mineral such as Zircon ste, sugésst a general higher combi-
nation of intensity factors iﬁ,ﬁh@ coastal regﬁéa af Varkala
which decreage progressively through Nedumangad to Kulathue
puzha, '%hisvia’a significant observation of consequence,

whi@h'gasaibly has been influenced by the vegetation also.

- MICROMORPHOLOGY

From the %iﬁr@ﬂaxghmisgical angle, certain terms useﬁ,
though familiar to micreomorphologists xeqaire deflniti@n

for cmm@xehensian by other @@ﬁolagﬁsﬁs and S&LLL Sclentists,



Some of the terms of relevance fxequeﬁély used are gi#en in

Appendix.

From the Miczomofphologidal studies of the soil
profiles of the laterite soils of these two phislographie
positions at three locations in Eha'state disclosed the

pedogenic provesses involved in their formation elearly,

The epticai.proparties of éeila are largely a
function of the hinaﬁalmgy. The plasmie fabrie and the
related diat:ibu jon pattern {RDP) are two of the paxameteres
which may be used, Eﬂwmay he stressed that dlfferent MACLO=
Qtructural elamsnts. in &hu fleld are expressed as kinds of
plasmic £abrics and rplaﬁ@a Jiskrlbu sion pattexn (RDP), The
normal relateﬁ ﬂistributicn‘patteﬁn R n B) is a function
of the textire of soll, (Baswaran and Banos, 1976) and hence
different NRDP ean ke observed in the present investigation
the specific related distribution pattern (SRDP) as defined

by Easwaran and Banss_(l@?&)'is due to pedogenitic processess

Eﬁvvax?ala the upland profile is auﬁaehthonous and
the argilliic harizian continues into the saprelite {Plate
32 to 39), while at Nedumangad the argillic herizion is
autaehthonaus and continues into the sanr@lite. (Plate. 24
31). 7The midupland praﬁiles at Vgrkala and Nedumangad is

with an argillic horizion formed on an oxic material and the



Ty

I

oxic material is ohsegifead to be redistributed and transpar‘é@ﬁ;"’“
(Plates 57 to 64 and 49 to 56 respectively). In these
profi}es they show excellent development of argillans under
plain light (Plate 62 and 53). Agglutanie SRDP is elearly
seen at Varkala midupland profile (Plates 57 to 64) and
Nedumangad profiles (Plates 49 to 56) which indicates that
the ﬁaterial prior to aiay translocation ig oxie, At |
Nedumangad upland and Varkasla midupland, the profile is
with a "pale® elay distribution pattern, horizion with
argillan are not very deep (Plates 26, 27 and 60 to 62).
This is ancther iﬁﬁi@ati@n-thatuilluviatiéﬁ is recent and

argillic horizion is being formed in an oxic material,

At Varkala upland profile the oxic horizion over’ lies
an argiiiic horizion, The soll is biscguel. The section .
of iaﬁéxi;é-lay@r (#&ate 10) show remnance eﬁléﬁééﬁ,(ylates
62 and 63) while in the underlying argiliie horizion good

argillans are present. (Plate 64),

Mieromorphology ¢learly revealed ﬁhét the parént
maﬁerial‘af Kﬁlathupuzha is sillimanitic gneiss {(Plates
20 t0-23)¢ In the £ield the argillic horiziom at Kuléthun
puzha have a frisble consistence, Tﬁin séctiéa micrcsaepy
clearly revealed that it is with an intertextié SeReDePoe
through ¢lay accumulation (Plates 45 to 48 and 21 ﬁo 26) .



The a@glﬁﬁaniﬁ'sﬁag iz more frequent in the Varkala r
profile (Plates 16 to 23 end 57 to 64), intermedisry at
 Nedumangad (Plates 24 to 39) and gare at Kulathupuzha (Plates
49 to 56 and 40 to 48), l?he micromorphological cbservation
@f this rare SRﬁPvat Kﬁl&tﬁﬁg&ﬁh&, moderate at Nedumangad
and frequent at Varkalsa clearly reveals the extent of
laterisation and hardening of laterites, Between profiles
theopylutanic SRDP is the dominant feature with aaépié fabrie
and iseﬁic,fga@ﬂ@ntiy*in.ﬁhe upland profiles of Varkala and
Nedumangad is due to more original iron @eﬁﬁenﬁ and ferrue

ginization,

Maze'erganic-matﬁer, sandy ﬁextﬁre.‘unﬁulating'
gradient of Kuiathupuzha prefile sites retarded the iron .
colloids sufxiaien@ly o £ix them on the spot (Plate 1to 4).v
While at Varkala the least organic matter, higher iron
content, flat to gently sloﬁﬁiné gradient and loam to clayey
texture accelerated ﬁhé‘visa@ﬁs iron collioids sufficiently

. to £ix them on the spot (Plates 9 to 13).

An inﬁerm@ﬂiaﬁé‘situaﬁienlﬁs @bse£v$§ at Nedumangad
profiles (Plates 5 to 8), Between profiles the siéuaﬁian
is favcurabiexﬁer ferruginization at upland praﬁizés than
- the respamtivé_miéaplané'profilas in all the locations except
Kulathupuzha,
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Even though the Varkala and Kulathupuzha profiles

. are graQeiéY throughout (Plates 14 and 13), ihe thin
sectibn of the respective layer does not (Plates 16 to 23f
32 to 39 and 40 t@‘49§-reveal amy'micxec¢naretions or
nodules which is an important observation to be noted. At
Varkala £ar£ug&nous gravels are the llthorelics of origlinal
laterite material which are rich in iron (Plates 14 and 15),
At Kulathupuzha they are 1ithprelies‘of Ehe parent material
sillimanite gneiss transported from gtili higher elevatibns
(E&aﬁes 14 anéviS); | | ‘

The presence of :nniéwquértz and rounded laterite
fragments in thelmidupland profiles at Neaumangaé'ana‘(Platesfés
varka;a (Plates 57 to 64) indicates that #ﬁis is a trans~ﬁo 56)
ported maﬁer;al. The weak plasmic fabric and agglutanie
tendency éf up&éﬁd profiles at Varkala ( Plates 32 to 39)
and Nedumangad (Flates 24 to 31) indicates the oxic nature

of material.

Kulathupuzha profiles are sandy textured and there
is definite increase in clay with depth (Plates 40 to 56).
Due to thé texture the structure is weak in lower layers
(Plates 19 to 23 and 52 to 56), Soﬁe patchy clay skins are
cbserved in the field, Micremérphalogieal study reveals
that ¢lay tranglocation and accumulation is an insionificant

process either in past or the current,
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At Varkala the profiles are cbserved with an increase
in clay content largely dﬁe to accumulation by translocation
(Plates 32 o 39 and 57 to 64), The parent material and

ustic moisture regime are contributing fadtors.

The observation of admixing of highly weathersd and
 unweathered material in midupland profiles is clearly
indicative of the transported sfigin_(Plaﬁas'57 to 64 and
40 to 56) ali@chthonus formation,

The cdmpaﬁatiﬁe zbgence of waatherable minerals at
Varkala qualifies the soil as an oxisol, .Héwever clay transe
‘.16éatien has taken place and the horizicn of maximum accumu-
lation of tﬁanslecatea ciay’is at 78 cms. This implieé that
clay translocation is recent and taking place in am oxic

material (Plates 36 to 39 and 62 to 64).

The kaolinite and sesquiaxida'méterial_pr@sent in all
the soil profiles irrespecﬁivé of the locaticns have low
volume expansion and sé the stress criantaﬁicns are weakly -
developed, In addition the iron present tends to mask the

. optleal properties. As a result aseéic fab?ies are fregquent
and some times tends ﬁexbe isotic. These are in conformity
with £indings reported by Bennema et al (1970), Easwaran
(1972). )

=



éu&ans cbhaerved in the thiﬁ,s@sﬁiaﬁs gre paler in
colour and some times more brownish than the “S-metrix®,
The pale eolours cbgerved in the midupland profile of
Varkala and upland profile of Nedumanged may be due to two
reasons, First a deferrification process in the surface
layer is @Qngidéreé by Lespsch and Bowl (1974), in their
investigations on the oxisol ultisol sequence in Brazil
a8 & ﬁeeassaxy'ézgreqﬂi&ita to dissolve the iron, cement and
ensble the €lay to move, Secondly ik eould be supposed that
subsequent 0 cutan formation water moving through voids
could remove iron. The brownish eolouration observed in
the upper ia?ers of. all profiles could bs sttributed o
staining by organic natter. Pure Kaclinite is white, &An
argillan compaged af Eaaliﬁit$ wiﬁhaat sesquioxide coating
or admisxing with arg&nic7maﬁk@é is also white. The hydro=
morphic conditions prevailing in the Rulathupuzha and
Nedumanged and midupland profiles of Varkals may diffuse
the fexrous irom from veid wall into the cuten and later
perhaps into the 'S-matrixt. Oxidatien af iron oouses
staining of cutans as it is observed in the plinthite
- layer of midupland @E@Eil&'@f ﬂ@éamangaé‘&ﬁﬁ upland profile
of Varkalas

The diasolution of iron cement in ﬁﬁa upper layers

may ceugse complote bleaching. But some times the cuten may
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still héve reddiﬂh/éolaur as is cbserved in the upland .
profile of Hedumangad and midupland profile of Varkala.

The ﬁaet that deferrification may proceed subseguent to
cﬁtan forﬁation is observed in the above s0il profiles which
are macromorphologically almost bleached profiles. At ’
Nedumangad and Varkala in lower layers there are red cutans

with an outer layer of yellowish materilals,

Intensity of ¢lay i1lluviation ig ingikated by volums
and'thiakéess of the cutan, Accérﬂing £¢ soil taxonamy
(1975) requires 1% by volume of cutan for an argillic
horizion, This‘requirement is not satisfied in the decrea-
\sing order in the midupland pquile of Varkala / upland
profile oﬁ'ﬁedumangaﬁ . miéupiénd profile at Nedumangad -
and - upland profile at Varkala ie, in all these prbfiies
theré is an argillic horizion in the intermediary stage
of formation le., Strictly speaking this requirement is not
fully satisfied in all the profiles inVestigateé. It is
an indication that clay translocation is recent and éoil

is reworked and transgported,

A good orientation of cutanic material is generally
an indication that the conditien favourable for éistruction
do not prevall in these soils, as is cbserved in the decrea-

8ing oxder at Kulathupuzha <“Nedumangad<j and Varkala.
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The midupland profiles irrespective of the locations
are developad ‘on transported oxle material, The thin
section studies reveal some interesting faets on the above.

These midupland scii-preﬁiles_have fragments of cutan in-

‘corporated in the S.Matrix, This suggest that the cutans

may be well éementea and during the transport they moved

as an entity., Such forms are present comparatively higher

as a kind of pzpules and may be 1nﬁerpxéteé a8 relie cutans,

Such relic cutans are present comparatively more in midup-

land profiles than upland profiles irwespective of locations.

Pockets of soil material with cutan in a maﬁrix of oxic

. material observed comparatively at hicher intensities in
" the midupland profileé of Kulathupuzha is & highly localised
sitvation which has not been'enacnntea elsevhere, One of

“the possibilitieévis the rolling down én& burial of iginecous

rocky fragments in weathered alluviated laterilate material

Cduring the prﬁ@@ﬁsf-a of erosion, Subgsecuently insitu

weathering of these fragments and cutainsation of such insitu
weathered éan& by oxic material earlier alluviated has given
rise to the plate mutber 4, It is also evident from the
ﬁifferengly coloured and plasmic fabric of cutan cemented

entity of thé midupland profile that its formation is allo-

chthonus, A reverse pattern is observed in the profiles

of Kulathupuzha and upland profiles of Nedumangad and Varkala

which indicates that 1s formation is autochthonus. Except
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Kﬁiathﬁpuzha @11 ﬁhé'prsﬁilésminvesﬁigateé posses an argillie
horizion in thelr aérly‘sééges of formetion and all these
soile are having & C.E.C, of less than 16 m.eq./100 grm,

of soils The low C.E.C. 18 mg.fw@ om of sodl 1s an |
indiaati@n that Kaalinite may be Lhe dominant clay mineral{

\#eSPSQh 33& Boul (1974)repgrﬁed ﬁhaﬁ @rganic acias are

involved in raéaﬁing tha iren causing'the cement te break up
"which is in cenfaxmity’wiﬁh %ha @reseﬁt observation at
_Kulathupuzha ana ﬁaﬁumangaég A high scil pH an& electrolyte
if present in the seil alay'may a@cumulat& by flocculation,
The clay plug and elay‘payulea abservgd at &edumangad nroﬁiles |

are 1nﬂidative sﬁ this precesss

Floceulation during gﬁaﬁﬁgnrt and ‘sedimentation of
lateritie material is the wost probable csuse of the asepic

plaSmiarf&briﬁs cbserved in the profiles investigated.

| " The graater-éhe deézee af’floeaﬁ;aﬁi@m and the wider
the @arﬁiela éiﬁe.ﬁha ﬁeakar the.6é§rae-e§ eriehtétian as
.jﬂdgéé by ﬁhé axienta&tén gaﬁéezﬁ aS«dﬁservedlih the thin
gseckion of midupiahﬁ p@@fiie.' This is in canfermiﬁy with
ﬁhe ebservatian of Brewer and Halaae (1956).

The-rGVEEEé'Qf'thé”aEQV% is the recion for seple
plasmlic fabric, Vbsepae'@lasmic’fahric are the sifes of

maximum wetting and drying where pressure due to expansion
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and tensi@n @ue to shrinkage ig ﬁaximumg this is exemplified
in the 5$liak@n si@eé. @lannar Shapea vaids: which are
indigputably due to pressure of sweiiing and are always
sccompanied by vosepie fabric observed in the study,

‘ Skelseple fabric is algo dus to tﬁa result of swelling.
Since skeleton grains present a solld surface against vhich

‘ pressuxe-@an,ba exerted,

“he isotic tﬁasmi@ fabric ave apparemhiy due tc isa—
~ tropie m1ay minerals, It ﬁﬁ a0 @u@ to unoriented with
r@gar& to th@ur ne*gbb@urs Qx to the pres@nae of enaque
materialﬂ such as @rgaaiﬂ matter amd @§&gﬁﬁ minerals ag is

@bserv@d-in ghe_preiiles of Nedumangad an@ Kulathupuzha,

 The reddish brown mass £illing the skeletonngrains
in the plinthite layer is the iron stalned ﬁgai:mt:é with
fev quartz grainsg Increase of cementation observed in
the thin section of th@ plinthite at Varkala upland profile
~are at advanced stages of “1agariﬁe”~fmzmab$am, The pale
yallewish'hr@wn‘éaiéur'abségﬁa&viﬁ the laterite profiles
are mobile irom ecolloids protected by silicas

Asepic fabric has baen observed in the micromorphology
of the proiles of Kulathupuzha and Nedumangad,  Sepie fabries

ie usuelly c@nsidaxe@;ta‘be the opposite of aseple fabriec
| : :
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and gaused by a&inviatica and saagegneaﬁ stregs ariéntatiqn
howaver, 1s the ons to be expested from profiles in a well
knowny micro ﬁaﬁérahaa such &g ﬁh@@@ifﬂém.ﬁniathupuzha and
Hedumangad, ?%%-E%$@ﬁ‘£@&$@ﬁ3‘ﬁ@r the oszcurrences of aﬁpiﬁ
instesd of @ szopic febric ln these profiles is a baffling
problem of micromorphology %o be am&w@r&ﬂs%y~@xamining a
large numbor of slides of profiles fyom a variety of micro
watersheds ag compared o inﬁér@e@&ting reglions of miero

watershsdd

The dehyération, concentretion and crystallisation
which are the aging process, changes the @iluve smorphus iron
colloids into dense @xyaﬁaziimalixen‘min@rala. {Mackenzie
1959) 39 ealied “siderization® (sideres « iron) or ferruain,
In the midupland érmfii&@ ﬁh@y may have fragments of this
ﬁagru@iuiaﬁﬂ solid m&%&ﬁﬁé&. Theope matesial form opacue
round patches (concretions): However, these do not effer=
vesee with @ﬁi&ﬁe‘h@@ﬁ@ﬁhi@&iaﬁvacia_ﬁ@ show that they are
carbunates to guantify as slderites. Closeilying concreti-
'@nawy‘yawgzﬁiag during padagenesis may«bamﬁﬁé separated, the
intervening voids being £llled by izon ¢colloids. %he cone
eretions on the other hand as éﬁ@&&V@ﬁ in lene cases, come
Qiﬁs&ti%ﬁgﬁéﬁéi&y the snguler edges and corners, the ine
héﬁwa&a éﬁ@@@ béiﬁ@ﬁﬁiilﬁﬁ by iren colloids am'air%aﬁy’
ingiceted. %This process of volloidial £1illing as has been

¢ b
St



observed in the Varkala and Hﬁaumaa@ad'péeﬁilas¢ often loads
to an overflow of the collodial iren lsading to forriare

giiiaﬁtﬁﬁaﬁiﬁgﬁg

The differencial aaaumulauian of Ixan %.ntaining
minorals in the surface horilzen of Vkaala and the enrichment
of Aluminous Colleidal matrix in the subsurfaee layers needs
an explanation from the pedogenic angle, Th@'hxaak dowrn cﬁ,_—
Kaolinite from surface horizons and differsntial traasyért

£ 810, relstive to Iron end Alumina has led to the formation
of a plinthitic horizon which by erosion has got exposed and
hazdened, The vesicular nature of this plinthitic layer is
very typical in Kerala in that while the vesicles themzelves

are mainly constituted by crystellised iron compound the

- eontent inside ﬁhﬁAVQﬁiﬁlﬁﬁfafé éiumiﬁiﬁerwmﬁg The torrential
rains for neerly siz to seven months in the year, and the
nesr continuity of the vesicles to the wéyy.ragiang of the

_ nanv@si@ulax'aﬁﬁaeeuﬁ_iaﬁéx horizon leads to an accelerated
i@sgivagm.@Q the aluminiferous material which later gots
further leashed, These ara evident in the plates 10 and 13;

The thin section studies of midupland profiles of
all %ha lovations excopt that of Kulathupuszha revealed that
thoy @r@ fmxmaé.hy the ﬁiilimg and sataraﬁim@ @ﬁ ewllnwial
laterite deposits wmth.mmbile,,siliaa-@fwﬁeateﬁ iron collelds
with little mangancose, @hage-ixaa eaiiﬁiﬁélara'guypiiﬁd
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laterally from the surrounding ferrugihous.uplanas £rom
whence théy flow down the slopes. (Lameﬁta and Rougerie
(1962), Hamilton 1964), This supply might have proceeded
until the whole colluvial mass is soaked with it followed
by flocculation and crystallization as in the case of upland

sites,

The formation of midupland laterite from the upland
laterites in the profiles investigated clearly revealed
that respective upland profiles are comparatively richer
in their iorn content especially at Varkala location, 'At
other locations even though the difference 1s there, they

_ are narrow because of the little dlfference in the gradient.,

The mineralogy and mierography of all the midupland
profiles investigated are not different from that of the
upland profile. Thin éeetions of midupland profiles at
Nedumangad and Kulathupuzha on the onevhand and the corres-
ponding upland profiles on the other could not be easily
distinguished since variations are only on miner peints,
Genetically the colluvial midupland laterites in view of
the colluvial}natége itself is known to bs younger, Some
of them still may contain more stream of active colloidal
ferruginous clay. The presence of manganese may be the cause
for the dull brown colour of the midupland préfiles, wheﬁ‘
compared to the bright reddish brown colour of upliand

laterité profiles.
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From the pﬁ@ﬁ@nﬁ mioropholog feal studies @?&%wﬁﬁaﬁ .
indieatn ﬁw?“&l pasidual ¥eethering in %ﬁﬁ uniand proflles
 wherein a@nﬁi&&a&@ for laterisation are optimal, They sre
farmed by the ghove aa7weatﬁ@xia@ aﬁﬁ'ééyiﬁg-@%ﬁﬁiﬁi@ﬁﬁ'&t@ -
@@timﬁl@‘ The two agﬁimai‘@anﬁiﬁiaag in the uplend profiles N
are eontinucuz leashing during the monscon followed by
' ﬁsving and ﬁaﬂiea*ﬂ&a during the &ﬁawxinm sunny spell,

The exbent of laterisation i@~&@w@ver-éﬁmt@@$iﬂg in tho mﬁéﬁx
Varkale ( %@ﬁﬁm&ﬁ@&ﬁ ¢ and Bulathupuzhe. These ddfferences
are due o ﬁﬁ%@ﬁ@i_@%vﬁéﬁg rassons. Differences lu the
periods of watting and drying spells in an year depends on
the location, Varkala is in the ecast and Eulathupuzha in
- the wﬁgﬁaxﬁ ghats, though all the 3 logations ﬁ&é in the
gane latitide, ‘%&%-ﬁﬁtﬁim@ fdrying spells ars markedly
influenced by both the vag@ﬁg@ﬁaﬁ~@$~$%li as ﬁh&‘@&@ﬁﬁiﬂ
mattar adcumulated in the soll Jus o the vegetation. Thus
there is 8 gradizat in the int@naity of ?*@@rﬁ%%&v& sover
_fﬂﬁmﬂﬁﬁ&%ﬁﬁl Q%ﬂraaiﬁk t@'xuiﬁﬁhnmwgna a8 well @ e imﬁﬁﬁasa
in the orgenic matter content of the 501l along th@,game
ARis, |

The midupland laterite profiles are found to be
Eormed &y'tﬂ@ forvuginization of ﬁi&mvﬁ%& Aepositse The
ﬁ&%ﬁ%@iﬁi zaking iroa amllaﬁﬁa sons ﬁr@m the adjoining upland

ang £low downwards into ﬁﬁ@@@,ﬁ@g@ﬁiﬁﬂg Relic cutans, the
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ralic ﬁxi%~matﬁfiﬁ1‘§@$§i§1?‘ﬁllﬁ?ﬁﬁt@ﬁ,@hﬁ@ﬁ?ﬁﬁ in tha
. Sematrix of miﬁugl@aﬁ,@r@ﬁiiﬁg-ﬁuggazﬁ‘ﬁﬁé view on the

ferruginization of alluvisl depoaits.

The nidupland lecatlon at Rﬁlﬁﬁ%&@ﬁvﬁ@ with its higher
&gﬁ&aﬁ“ of wrgani@ m@ﬁt@r A fmxﬁst yegetation that its
gupports, is able &8 ﬁt@ﬁ £he aitaviation of wxaﬁwa matariai
relic or othagwine ﬁ%@ﬁiﬁﬁM»ﬁyyﬁﬁ veahon of tha glope T & |
greater extent than is possibie iﬁ4e5?xagpﬂﬁﬁiaﬁ ﬁ@giama of
the midslope @ith@r in midlends (Nedumanged) or coastal
avea (Varkalal,. This £inding is of m@@ﬁiﬁ&rabia aiqniﬁi@anaa
in the need for aﬁﬁaﬁaﬁﬁaﬁia% t6 arrest further deteriora-
tian of @13@@@3 ﬁ%ﬁ@?iﬁt&ﬁ&ﬁ land and @aaxﬁgiaally-xastmsa
the seils At tﬁﬁ some time the f£indings ave afuﬂiai in the

s » |
need o BLOp ﬁaﬁﬁfﬁﬁﬁﬁﬁi&ﬁ in the. wonkern ghatoe.
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‘SUMMARY AND CONCLUSION

Physioggaphically ﬁheugh Ksrala has been divided
into caastal. midland and highland regilons its meager
width is enlyvta the extent of about 75 kms The“wesgexn.
ghats c@néide;ed.tglbe the eroded escarpment qf the
Deccan plateau by erosi#e preaesseé is known to have given
rise to the agriculturally rich midland region. ‘With
latarisation as the evezriding soil forming progess in
almost all the locations in Kezala, the questions to be
answered are wﬁich is éhe material'unaergoing laﬁarisétian.
. Residual oz detrital? ?urthea the extent and aﬁage of
'laterisation as well as the similarities and diseimilarities
of the process in ﬁaﬁiéus topographical situations have
not been examined. Studies on this are cﬁteh complicated
because‘af aven slight aiffefences in the topographye
The need for &nitiating studies on the genaesis of laterie
sation in a location like Kerala thus needs no emphasis.
With this objective a gtudy has been undertaken to compare
the éxtent of laterisation in the upland and midupland
locations of three gistinct physiographic situations repres
gented by Kulathupuzha, Neéu&angaﬁ and Varkala, ali»en tﬁe

same latitude,



e
< e
@

'Apart from conventional ﬁﬂthc&s of pedological
investigaticns}miczcmarphalogical and microscopic mathods
have been employed to reinforee the observation macromor-

phalagically made s
Some of the salient findings are enlisted below:

1) In all the locatlons both the upland and midupland
profiles are highly gravelly through out,

2) The granulometriec composition of upland and midupland
profiles irrespective of the locations exhibit almost
a similar'pattern. The coarse Efacticns are comparae
tively more in upland profiles and finer fractions are

more in midupland profiles,

3) A laterite layer is significant{y absent at-Knlaﬁhu-

puzha while it is present both at Nédumangaﬂ and Varkala,

4) Conseguently fractions between 2 mm and 0.02 mm are
less in the upland profiles asc compared to the mide
upland profiles. Thus in the. upland profile there is
a higher yeraéhtage of fraction above 2 mm and balow

0.2 mm,

5) Pine sand to coarse sand ratio of surface laver in the
upland laterite profiles are of the order 0.36, 0,72

and 0.55 respactively for Kuelathupusha, Nedumangad
- and Varkala. | '



€)

7)

8)

9)

10)

Silt/elay ratio of the surface layer in the upland
profiles are 0.29, 0,52 and 0,75 re3pactivély at
Kulathupuzha, Nedumaengad and Varkala, while the
same ratio for midupland pxofiles_afe o.zé. 0,29
and 0,71 réspeatiVely.

The clay ratio is found ﬁa be very nearly the saﬁe
between the profiles at Kulathupuzha and Nedumangad
while at Varkala marked difference is observed
between proflles which is an indication that the mid-
upland profila is a 1aﬁerit§ derived from the soil
material brought down from the upper reaches by

alluviation,

Single value constants obtained for uﬁlana profilés
are comparatively higher than those of the respective
midupland profiles. It increases with depth in all
the profiles,

Irrespective of locations all the structural indicesg

of laterite soils are influenced by clay, iren and

_organic matter content,

Seolls are alil acidic in reaction phHw varving bhetween
the narrow 4,8 to 5.8 range of in the upland ang mid-
upland profiles. Irrespective of the location all the
profiles have recorded C.E.C. values (4 to 10 meq/100 g

" of soil).

"



11)

12)

13)

14)

15)

167

.Varkala > and upland Varkala. |

¢alcium and Magnesium content follows a definite

pattern in the profiles :Lz:reﬁpec:tﬁ.ve of locationse They

 both dogrease with depth exgept in the miéuplané

profiles of Varksla where the magnesiwa,«:cntent is

found €O jnarease with @@@mc

Total iron aanﬁent; of up}.and pmfile is higher: than
t:he respective mé.ﬁuplanﬁ prafi.le in all lacaticnsa

o the basis of thelr total iron content the profiles
can be plaged in the inc:masing eréler .midupland Kulaw
thi;p@zha - upland Kulaﬁmpaha v mdunland Nedumangad
Upland Nedumangad > Upland Varkala and> Midupland

v arkala "

A rather zmﬂsual feature is t‘he hu;’b \aiotite md
| ca
content observed in profiles of Kulathupuzha and
‘ n
Nodumangad. Irrespective of the Leration quart
. ‘ V" "z

content is comparatively high in th : "
: 7y midupland prog
_ - preofiles,

» Qﬁ the basis of the comparative abuﬁanae of th
. 3 nege

minerals, the soils are in the ':Lnére"asiﬁg ord A
oo : : Laer Qﬁ

weathering midupland Kuiathupuz’éza . "\mlana Kul |
P ulathupuzha

midupland vﬁeaumangad - upland ﬁeﬁmalgad - mi
| miﬂuplana

|

T
he nicrmmrphologieal studies bE the midupl
B and profil
es

of all the locations except thé of Kalathupu v
zha reveal
. ed

‘ . \ ,
. A -‘w‘{‘



that’they‘arevformeé by the fil;iﬁg and saturating of
alluvial laterite deposits with mobile silica protected
iron colleoids with llttle manganese, These iron colloids
are supplied laterially from the gur rounéing fexrugicus
uplands from vhere they flow down the slopes. This
supply'might have proceeaédlunﬁiii thelwhc;e’alluvial
mass 1s soaked with it f@iiowéd by:fioéulation ana

orystallisation as in the case of upland sites,

17) The present study also revealed that the parent material
Of Kulathupuzha is sillimanite gnetsn while that of '

Varkala and ﬂedumangad is gneissic.

i8) Agepic fabric has been cbserved in the micremorphology
of the proﬁiles of Kulaﬁhupuzha and Nedumangad.

Some of thv significant aonclusions are f@llows;-

The Vnsicular nature of the plinthitic layer observed
at Vaxkala upland is typical of Rerala latgerites in that
whale the vesicles themselves are mainly constituted by

‘crystallised fron compound, the content inside the vesicles
are aluminixermus, The torrential rains for nearly six to
seven months in the year, and the near continuity of the
vesicles to the very regions of the nonvesicular and adjacent
lower horizons ‘leads to an accelerated lessivage of the

aluminiferous material which later gets further leached,

)



The present study thus explains the @ﬁﬁ@l@gicalvprccesé
- leading to the aaaﬂﬁﬁlaﬁien of aluminiferous ﬁaterialﬂat a
point of separation of the plinthitie 1ayer to the lower

nsnmpliﬂﬁhitie lager*

v In Kulathﬁ@uzha rﬁgien, under- its highﬂr contcnt of
erganie matter and forest VQgetaticn ﬁhe m&&u@aand pertian
of a slopeis able to stop t@:a greater eztent the alluvie
 aticn of ecolloidal or ralic material ﬁhan is @assxble by
corre5§mndinﬁ ragimn of the miﬁsi&@zalﬁher in mialands
(Nedumangad) or ceastal region (Vazkala) with a lower
cantemé‘cf organic matﬁer,iﬁ‘%h@‘éailé'suggwrﬁing’only man
: mad@'vagétatiang éﬁi@lis of eonsiderable significance in
arreéting further deterioration of alxeaég degraded land |
and its scologlcal restoration, The £indings further lend
© support to ecologlsts in thels cam§§i§n\t® stop deforesta-

tion along the western ghats,
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14 Kolathupuzha profile site

2.  Kulathupuzha surfiace soil

e Kulathupuzha upland profile

de Fulathupuzha midupland profile
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Nedumangad upland surface soil

Nedwaangad upland profile

Nedansngad midupland surface soil

Nedumangad midupland profile



Se

104

i1,

12.

varkala upland surface soil

Varkala upland profile

varkala midupland profile site

varkala midupland surface soil
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Yarkale miduplend piofile

ﬁtm&;*:a%% ggz“awl cﬁmwmizvim of upland '
prafiles . :

Comparasive ngaw:% dlstribution of mémwzan@
mesﬁ;‘ilaﬂ



Plate 16

Piate 17

Plate 18

Plate 19

Vosepic plasmic zabric, Note ths plasma.
Cpague to yelicwish brown., Voids are
dominantly chaz’zbers andg chamalp with almost
pure gibbsite,

The plasma is. opaque to reddish brown coalased
packing of febrlargiliam. Vosepic to skelew
sepie plasmie fabric. Noke the discontinucus
inner caating of alnest pure gibbgite and
Ka@lwite. * |

Plésmia fabric 1s vosepic to skelsepic and
rarely argillasepic, The cutsn present is
ferran, organ and gibbsans

'.Q.!,az.n light gg -xés

vosepic to Skelsepic and rarely argillasepic
plasmic fabrics. vVoids are vughs and ?;esiclas._
skeletons are subangular to subrounded,

2 \.!f :u€63

o,

if



Plate 20

plate 21

Plate 22

Plate 23

Vosepic to argillasepic plasmic £aibri, Plasma
is dense reddish brown coalased sggregates
with ferrans. Voids are vughs énd vesicles,
Skeletons are dominently subangular cpague
mineralss (Sand sized to fine sand sized

| cuartz) .

Kulathupuzha upland IITrd Javer (32
khin section in pladin Jioht.

Wosepic to ergillasepie, Plecna is dense

reddish brown. Note the signs of illuviasted
mrgillan as angillaﬂg with Elant margine  out
of the Skeletons Gua:tz vwilth s surf gdoe coatings

, Of ferran.

- Plasmic fabmic is skelse@ic to vosepic with
- chlamydormphic RDP, Skeletons eand voids are |
with discontinugus ferren cogtings. Sings of

iiluviation is also nétice&'in the argillan.

Rulaﬁhuguaha.uglané Iﬁth Ya‘ ruiﬁamzqo cr) thin
3§yctxan in plain lichi %63

Skelvésepia @laénic Fabrié. Voids ére dcminuh—

£y plannsr packing voids with évsccntinuaus
ferran coatings. Faint inber and outer margin
of thz argillan coatings is the sign of illue
%iatzcn.

Rylathupuzha upiond IVih 1: 2x £68-15 i
Sactign under erossed polarisers Mof sw63




Plate 24

Plate 25

Plate 26

plate 27

XK

Bielseple to vosepic plasmic fgbric. Note

vesicles and vughs and high relief opaque

gkeletons, organ, sesquan, Densée packing
{macro aggregates), subangular weathering
Quarts with sesquen £illings in the fractures,

Medumangad upleond Ist laver (Qw36 g_) thin

2ection dn -1ain_liwht Fgﬁ;xﬁs

Skelves pic plasmie fabrxc. N@ﬁa vughs and
vegicles, dense packing of segguan crgan in
the interanguler spaces of skeletons and voids,
sub angular runic gmaitz sand sizaﬁ.subangular
veathering quartz with sesguan 4n £iliings in
Exacturesy

Skelsepic plasmic fabrics Angular to subangular
weathering we quarkz grains.  Note larger
grains which are not at extension and have -
plasma separations ass sociated with thelr
sarface.e

Bedumangad u 3‘;§~31ﬂd }3§¢69-.”"
in plaip lichE o

Skelsepic plasmic febric. Fractired subangular
quartz grains with sesquioxide rich plasms
separation in the inter angular gpaces and in
the infillings of the fracturess




Plate 28

Plate 29

Plats 30

Plate

31

gf‘::‘ @m’fuﬁg adl &El&'ﬂﬁ sz Sa £ Cb..hm 1 Q

sl

skelsepic to vosepic plasmic fabric (Dominant
Skelsépic) . Note the ferriargillans as contie
nudus, coating along skeleton gralng and voids,
Guarts grains are gubrounded to rounded. Note
the packing of dense ferruginisation patches,

) chin secte

skelsepic to vosepic pilasmic fobric domingntly
gheleepic. Note the presence of illuvigted
argillan around the quarts gralns {skaleton),
Qpﬂ@ue to brovwnish red ferruginisation patches
covering the majer area.of the sectian. Vughis,

vesicles and channelds e oh*ﬂsvﬂ@“-

Voseple plasmic fabric, Opqgue to reddish brown

plagma separvaticns without defimite pattern of
extention in the interangular spaces of voids.
Meoat of the @lagma is argillunﬁ {f&rriargiilam
B@§i¢)n o 3

' Pepriargillasepic to vosepic placmic fabrics The
voids are coated with fearan and glbbgan {lefe
S.i.w} '
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Plate 32 Insepic plasmic fabric, vVery looss packing of
- gkeletilon grains. Note the presence of runie
ouaréey ferriergillans, rounded quartsz. High

relisf sesqulonide nodules.

Plate 33 Insepic plasmic fsbric, Note very loose packing
| of gkeletion grains, ferriargiliansz. Note the
presence of rounded quartsz with shining margin
(runie cuartz) in the plasma and in the nodules,
vughs, vesicles and channelg, '

Plate 3¢ Vosepic plasmic fabric. Organie matter rich
plasha is present as aggregates incorporating
sand zized querts {sup rounded) and opaque
mineral skelstion grains. Note the faint inner
margin afbplasmafiela organic matter SGregate s,

"‘3ﬁg§;‘thinigacﬁi@n

Plate 35 vVoseple plasmic fabric to srgillasepics Note the
- digcontinucus organic matter and sagquioxide

coating on skzletion greins and thelr culsters
randsaly disteibuted., Dense packing of plasma.
Note the orgEn, se sguan in £iliings in he Woakhere
inq quﬁ:t ., vaghs and vdsicles pragent \ '
Varksla upland IZnd layer (13—?2 cmy thin secticn
gga@ﬁ crmsse@_gmlaf*bar& qu-xﬁ%




Plate 36

Plate 37

piate 38

piate 39

il

vosepic plaswic £abrice Dense plasma with sesquan |

aggmgames, Hidh rélief opague skaletion gamin&

_pominance of Vughs are not m@&a

Vosepie plasmic ﬁah%:i«::“ Note the ferzlargillan

- coagtings along the inner margin of the voids,

Yughs are dominants, Ferrlergillan {ciay papules)
well oriented can be ghoerveds Fine sand sized
runic guartes ls also @b@wﬁ in plasma and i:n

Wiﬂ%g

Agrillasepic to vamnic plasmic fabpids ﬁate
the presence of vaghs and V@gm'i@s,

Ferplargiliasepic to vossplo plasmic fabrics

843t sized rounded (runic) guartz, tC subangular

send sized runie quartsz are pregent. Note the

presence of vughs and vesicles with reddish
gé,xians as the b@umary.

segtions.
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Plate 40

Plate 41
 NMatice ths nodules waﬁh élﬁfusea margin and

Plate 42

.Plate 43

xxiv

Argililasepic to voskelsepic plasmic fabric. The
gkeletion grains are subangular to subrounded
weathering Quartz and magnetites Ferriorgan
rresent as subrounded aggregates without any
Gefinite extinetion patterns Bigger nodules
(cesquioxide) subangulars WVughs and vesicles are
prepent, '

Argillasepic to wskelsepie plasmic fabric.

ferriargillan coating, Perriargillon of the
placma exhibilt illuviated features around volds

and skeletonsy

'ﬁraillasep;c to skalsenmp plasmic £abric, Note
. the presence of more number of sub angular to
sub x@unﬁcﬁ micad, opegue mineral, quarts, Plasma
mregent as opaue pasches. Small sndectropic
domanis are also observable,.

Arillasepic to skelsgepic plasmic fabric, Note

the patches of plasma without striated extension

patte”n. mure number of small anlsotropic domains
algo present,




Plate 45

Plate 47

selseple to argillasepic plasmic fabric with
subangular to subrounded quartz. Plasma is

 brewnish yellow to yellowish brown fexrans

Vosepic plasmic febric, Note the presence of a
few numer of svbmguler opaqus minerals. Note
the presence of wughs (bigger sized), chennels
and Chanbers with i 11&%@1‘:&@ axcmmm in the
irne f'margin,

Eﬂ?&#h&wﬁabaim@_,ngj;," zrd (69=109 cm) thin

Voseplc plaswie Eabric, Note the coalating miczo

. egoracetes. Plagmie fabric is veosepic, insepic.
apd 4n some places isotia, . Vughs ape presenis

Note the presence of reddish brown ferriarglllans

voskeleepie plasmic fabric, Note the iiluviated

- nature of the ferriasrgillans, vughis, vesicles

and chonnels are obgerved, Keclinite sccumulates
as oriented akins; in the voides {Lower zight)




Plate 48

Plate 49

Plate 50

Plakte 51

Voseplc to argilisepic plasmic fabrics Note the
plasma opague to yellow or brown, Voids are
dominantly chambers and channels with almost pure
gibsite,

Kulathupuzha midupland rvun 108150 cm }thi
gection under crossed polarisers: ﬁ}’txéa

Vosepic to skelseplc plasmic febrice High relief
opaqua-mineral_(Magnetite).ﬁarrisrgan along the

. dnner mergin of voids, Plasma is dense with
ferrviorgens Voids are vughs, vesicieg, channels
and chambers, '

Vosepic to skelsepic plasmic £abric, Dense ferri-
orgen forms the plasma. Voids and grains ave

with ferviorgan cutans It is also coated with

thin costing of gilbbsite around skeletons,

pomains without definite pattern of emtinction is
also observed in the plasmae.

ﬁ“d&ﬁan ad miduplond Ist layer (0=23 cm) crossed

Vosspde to skelsepic plasmic fabrics Note the well
oriented nature of cutans, The black iine runing
acrogss the argillan is the extenction line,(lefd

. hotton) « Argillan is with iron ctained along the
'margins of the skeleton and voids,

;sectign in glain ligh



Plake 52

Plaée‘ﬁa-

Plate 54

Plate 55

xuvid

Vosepie to skelsepic plasmic fabric,. Skeleton
gfains ave at extension. Bricht zone around it
' is plasma separation with stristed extinction
pattern, vhence is derived the plasmic febric
name gkelsepic. Note the irom stained organ

- around skeleton and anzda. Vughs and vesicles
are present, |

Argillaseple ¢o skelsepic plasmic Fsbrie. - Vughs
are present, Iilluviated ferriargillens are
present on the inner margins of vughs and inner
margins supgorting the skuietion.v The argilisan
bind the gvai?s ‘giving hi@ﬁ tabxlinv to the sgoil
material.

N@ﬁLmanuad}midu land‘EIEr@Alay%r £56~87 o) thin

‘ éxgil‘as*pié o skelsepic plasmic Eahric, Voids
are dominantly wughs with ﬁisconﬁanuaus rare
g;wbs ecatings, '

Voseple to arglllasepic fabric. Plasma is reddich
brown ferriergillans Skeletions are subrounded to
Founded and are not at extinction, subangular

opague minerals and presence of opague weathering

- biotite mica (zight corner)




Plate 56

Plate 5‘?

Plate 58

Plate 59

xevidd

Vocepic to argillasepic plasmic fabric, Note the
absence of patches of plasma with striated extine
otion pattern. Small abieotropic domains are

algo observable s o ' S

Skel-vospic, Plasma is reddish brown coallsed
asgregate pecking of ferriargillan with plasma-
fied orgenic matter, signs of illuviated argillan
in the inside of the woids-vughs and vesicles pre-
sentes Ferriargillan is Gensly packed, Related
Gestribucion battern is sgglutenic, Plasnlc fabric
in seme places is argillesepic and insepic, |

Varkals midupland Ist laver (0«8 cm) in plape light.

I«*&lmmspm. The plagma opague to redish hrown
aggregated to form coalasing micscaggregahes.

@,« b gralns pmsmt are subangular to sukrounded

and westhered with ferrisrgillan mat%"ﬂge Illu-
viation argillans are few pmse«nt in lax ger voldse

Vorkals midupland I

nicols

- Skelgepic plasmie £ mbric,, mama few,; opadque to
brownish red agdregates of ferriargillan. Vughs
and vesicles présents ~ |

' iié;h*’e;



plate 60

Plate 61

Pla@é 62

Plate 63

1{}»’% 3z

Skelsepic plasmic plasmic fabpic, Skeletons are
weathering and weathered., Coarger to sand sized
- quartzs They are subangular to subrounded.
signs of illuviation argillans are fever, inslde
bigg@r‘vaiéﬁ and along biggex guartz graing.

Skelspic plasmic fobrdc WRD,P. ilg nore-phyros
¥elic end in placss chimmidomorphic. Flasma fow
present as opague to brownishred, iron stained
grgdilan with plasmefisd orgenic metber in the
inter angular Spaces,

Skelsspilic plasma f£abpics Vughs and vesicles
pregent, NRDP is granice and in placas agglutanic
and chlamidomorphics (dominant chiemidemorphic).

0

'-Qnartz subangular to subrounded, wegthered with

AT By anyda L o wamenm ot 3™ .4 4
Alivviatad ferxiaosgillan cogting.
’ b S

Plasma is opaque to brownish red ferriargillan

aggregates in patches without striasted extinction
patitern. Plasma is also With sllt sized domius,

- Vughs and vesidcles are pregente.
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Piate 64 Plasnic fabrie is arglilasepic, ?ngﬁs and vesicles
progent with ferriargilisn cutan, Runic quartz
{rounded to subroundsd) are also present, Nors
thar B0 percent of the quarte are surface coated
with forriargilian, Few illuviation ferriargillans
are present eround skeletions..

Varkala slend

prosesd NiCols,
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GLOSSARY,
Aliochtonous. Features not formed in situ c.f. Autochthonous.

argillans. Cutens composed dominantly of clay minerals,

Argillaseplc Fabric. A type of Aseplc Plagmic Fabric, The
plasma of thie fabric consists cominantly of enisotmpia clay
*ninerals and exhibit a ﬂl@ckrﬁd orientation @atmm vith
mmqmﬁ.same domaingss

Asepic Plagmic Fabrics. Thege fabrics have dominantly anisoe
troplc plasma with anisotropic domsing that are unorientated
with regard to each other; tha€ is, they have a £lecked cubbe
nction pattetn; There are virtually no plasma separations.
Thord are twe types: seg &rgiliaéépic Pabric and Silaseplc
Fatyia ¢fs Scaly fabric. , o0

Autochthonsus, Features formed in situs cf, Allechtonouss

Bagic distribution pattema The dlstriution pattern of like
individuals with regard to each ether.

Bagic febric. The fabx:’i.c of the s-matrlx, that is the arz:cnge-
ments and mlatimnﬁaips of the plasma, diceloton gz:ams and voids.

Basie orientation patﬁern. The orlentation pattcm of 113:&
inéividuals with regard to eaah other .

Chambers A relatively large c;xcular or ovid pore with &mpoth
walls and @ outlet through diannels fissures or planar pOres.

Charmnel, A tubular-shaped pore. ofs Paunal passsge. root
. PRSSEJEs '
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Chi mjd@maxphic fabx:icr' Minegal graiﬂs are surrounded by :
wniformn colloidal coatings vhich may grow together at the
roints where the grains touch each oma&:. The intergranular
spaceg are g@mrally emptys.

emywﬁwmw cwnpiex. cample:uz z’r‘omatmn batwaen humic &cids &nd
¢lay substences; m@manma;ly insap.az‘a:meg, ﬂheaﬂim;lly_cmpl&ﬁely '
divisikle only vith great Gif flenlty whoss nature is littls '
knowms Mieroscopically welledeveloped clayehumus complexas,

in which the humic acids appear as an chaorbed dye on the élay
substance and cag»..sily distinqilched fyom simple m:ixtmre @i huniis
and mingral consti tuen'r;sa : : - '

c:sa%;ing; & l-ay,efr" of a substande "cizﬁs;mgiateiy or partly coverlng
& surfaces Coatings are composed of a varfety of substances
separately ox in @mbirxatﬂ,og.a They indlude clay coatings (clay
skinsg)s calelte costings, gibbeite costings, gypsum coatings;
salt costings, hematite codtings, orgenic coatings, whole soil
coatings, ste. Coatings wmay become incorpoxated into the matrix
or be fragmented,

C@ﬂcreati@n. 1 - A feature em&eﬁ by local conecentrations of
mmpaunds that irmvemihly cenent the wolld gxaé_ns togethers

,_ 2: 2 gleebule z«:ﬁ.th a generally concentric fabric
about o gentre whlch may be a point, a line or a plane. -

| 3. Coneretions are macroseople amyodali which are
more or less rounded and irregular in isha};‘:s_e'.

: 4., A segregatien of f:!.ﬂe material in the ae-matrix :
having a sharp boundaxy «

pistribution pattern, There are three mejor groups vize basic,
prlovrad and ralatar A1 atrdiyihden  mnted s



Ferran. & gesquan (cutan) c@ﬂsisting of :Lmn oxides or hydro-
- xldes, |

Ferri-apgillan, A cutan congdsting of a mixture of clay mmorals
and imm oxldes gnd hydm:ﬂdes, colouyed in s}"ades OF. yellaw;
red, green of blue dependmg on the degres of hyération and
oxidation of the 1ron oxides or hydroxides.

I"Iw‘ms, Cia;y ,z;i 2e érganic: -;ﬁaai:;mr i_:hat may eﬁ;‘i&t separately ox
intimately associated with the clay fractioi,

Iliuviation Cutans, Formed by movament of cutanic material in
solution or :auspemim: éhd -iaz?;b;mqumm c?éap@gitmm; ;

Inseplc faobric. A type of wG’DiG Plasm:ie s:abric. The plagmé

. peparations with stristed orlgnt atim ceouy ag ileoolated patcheés,

S o :awlandm wi?:hin the dominantly flecked plagnd, which may have

a very wesk striated orientaticn at high magnia.ﬁ.catmnss that 4g,

the domains that exhibit a p!::z.s.erred orientation have a ¢lustered
s’amm e:m patiern, S S o ‘

.x.nter“uexb L (realate& &shrﬁ.butim) " 1,. Bammineral grains
united by intergramlar braces or embedded in a porous mass of
ﬁza@miama or cmunbled colloidss. '

2% T‘tfm fshe,ietan gralng are :L.n?ced by :i.m:eargranulazr braceg or
are embsdded in a rorous %’;&;}Wﬁﬂ@mﬁa ,

Igotic Plagnic Fabries, These Fabrlcs have appareatly isotrople
. plagmay that ig, it is indeteminate at evéﬁ the highest possible
magnifications with high 1% glm'imeﬁsiéiesé It may be possible
i:@ sus)élmvwd@ isotic fabrice on the basis of the cause of the
d.gmfzmwaa ohar:actwristi@s, tha.,u is, true m@wapy of the nﬁnemls
and opaclty due o iven oxides, organic matter, ete.
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Lithorelics, . Peatures derived. From the parent 'mc‘k, usually
recogniseble by the rock structures and ﬁabrig, for exampie
B floater? of parant xock.

MatFiz. The fine material {generslly 2um) forming a conti-
mious phase and .en_clesing coarser maﬁam‘al anég/ér‘ poOresSs '

,I—Matrix. The minerel mat:eri%l wihh:!.n this unit of study being
simpilest (primary) peds, or ﬁ@mpcsing apedal soil materials (in
which pedological fsaat:w:e_ peocur), or podological features, It
congists of mineral plasma and/or miz’ae:ral skeleton grainsa

‘@ma*crﬂ.m Thez ergan..c material tvith:m his mit of stué‘y being
higtong, or simplest (primary) reés. of composing apedal soll
materlials (in vhich pedological features odenr), or pedological.
features: ITteonsists of tlsgues and/or oxgsnic plasma andfer |
furigal, hyphae, or of arganie gkeleton grains andfor omcnic
pl:zgm &ncﬁ/mv' fungal hyphea» S

: 'Swmawix. The matmrial (plozma and/ox skealeton grains uﬂ‘f& asgo=
clated voids) within the simplest (primary) peds, or composing
apedal, g6l materizl that doeg not occur as pedological foatures

. pthet than plasma gaparationg: it may be sbsent in some goid

natoriales for eysmple, those that consi st eﬂtﬁ.rely o0f pedolde
gleal ﬂaam%rea.,

Micmm’:pmmgy. Deala wi‘i:h rzveaﬁigatim ef soils hy metlwda
adapted to the use of gmall guandities of the mat@rﬁ.al and of
the Study 2nd interpretations of the detalls of soil. m@ml‘mz@y
| that ore not v:..sa'ima to nacked aye,

- Notuiles. Glaahzlas s.d h o zm@iffezen»iatec‘! iatsemal Habrd
in thls context undifﬁevmmateﬁ fabrﬁcz includes recooni sa,sla
rock and soil febric.
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Organan, A cutan composed of @ eoncentration of organie
matter. ‘

Papules, Clacbules composed &minantly of clay minerals with
- contimdous md/or lamellar fabrie; they have sharp external
boundariess Meost commonly they are prolate to equant and

. &@mewha%: mundad.

Pmdo‘iegiéal features. mmgmmm units within a soil material
whilch ars distinguishable Erom the associated material for any
rcasor, such as origin (deposition as an entity), differendes in
concentration of eome fractitns of the plasma, or dlfferences in
' arrangement of the constitbenks, '

Pedorelitcs, TFeatures formed by erosion, trangport and d'epos:‘i‘fsian‘ .
of nodiles of an older sofl material or pedologlcal Foatires
from it, or by preservatien of some part ok a graviouslj exlobing
soil mzimn v thin a newly formed horlzon

Plasmi, 1. &All £hé ma’c@rial @ﬁ' mllc‘a‘iﬁal size, @nd relmtivay
goluble material that iz not bound up in skeleton grains} it
consists of minex:al {amoxrphous anea crystalline) and ergatdé
material.

2. That part of a coil materlal which is capable of
being ¢F has been movedy reorganised, and/or concentrated by
the processas of soil formaticn, It includes all the material,
mineral or organie, of ¢olloidal size and relatively soluble
matsrial vhich is not bound up in the skeleton grains,

Plagma Separation, Features characterised by a sighiflcant
change in the arrangamant of €the congtituents, rather than &
change in the ncentration @,.. some fractian of ‘t;he placmas

) j-“.
R
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An example of this 4 the change in orientation of the elay
mineral fraction near the surface of slickensides., Plagme -
_separations are not thra@a-éim@na&anal entities, but thelr
in'cemal mgani vatien can be eﬂesaxibea and z:’elateél m tbat
9*"*‘ the m&t of '?:he soil mate:zrial,

,Plasm,.c ﬁabr:’ac. Tha fabric of the plasma of the s-matrix;
that 1g, the arranganem: of tha plasma graina and intergranﬁlar
voids

Poresa ’ Spc.ces in th@ mﬂ. ﬁiﬁ.ﬁ.@é or partly fillaél with 'bhq a@.il )
solution or soll amgsphemg e.hey ean be @lscrete or contimious,

With time they may becdtme £41 ied with clay, orystalline mabterial .
or other a@bﬁsﬁ;amém ' ' S |

Psmhymak@lic. The plagma océurs ag a dense gmund mass if
which gkeleton grains arg Bet after tha manner of phencerysts
in a porphyritic rock.

Related éﬁié'ﬁr;mticm_ Plagma occurs as uniform doatings covering
skeleton grains or pedological features. | |

Related dﬂ.strﬁ.mtﬁ.on pattern, The distribution pattermn of iike
mdivi&zmlg with regard to the distriluiien of gEOuDPS of $ndivia
duals of a different kin&, it can uaually be inferrea £rem the
raferred @istrilution pattm @f the two gmups of 1nﬁivia?uals
exhibiting the relationshipss

Rubi£action, Reddening of the soil.
Sep,sc FPabrlese Plasmic £abrids 131"&;&11&3 'patcéhes and/or mmas\oi

plasma have striated extinction pattams under cmssed mlax::;. [elc) wid
The following types are rooognd seds
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1, Ingeplct 4isolated patéhes with @ strlated extinction
pattern,. |

2. Mogcplea: frequent patches,

3, Vogeplas 2oNes as.;m;iatad with voids.

4, Skslsepld: - zones aﬁsoc:iated with grains ané/cr glanies,

5, Magepic: .  elongated mones through the plasnas
6. Dimasepies clongated- zones in two élﬂreatians through the
plasma, '

T Oﬁnﬁisepie;s all the plasm has a cmzplex striatwd @E{l}i"i»
atlon p@ttemq ' ' -

8y Compound fabric::z ¢an algo oceuy. auc:h as skelma-}.nsemi“
fz:\m:“.l.cw in which several Fsbrie elements are presenty in these
the wesdker elements are named £irst (skele in the examplel)s

 and the gtronger elements last (inseplc 1& the excmpla) .
Spedc fabrics can dlso b compoundad with other typese
eu9 sz;eimasssepm andulic febrics |

Seple Plasmc Fabrics, Thege £abrics have pecognl zéble anlsow
trople domains with varmus patterns of preferred- orientations
‘that is; plagha separations with a stristed extinction potiern
are present. They ¢an be gubdivided on the characterisﬁie of
the plasma separation into paven typosi Incepics xvfzcssepic'
Yoseplc, Ske&sespic, Masapde, Lattlseple, z::nm.aﬂps.c fabrics,

s-e'smmu A eutan composed of msquibxﬂéﬁéa or hydroxidess

Skaletonis Crains of rogk forming minarals, rock fragmmﬁs and
bi@lithsg

Soii Fabrice The arrangement, sﬁ.aa. shape - -and ﬁzequemy of the
individual soil constituents, :

y
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Voids, Eni:itiea, mich ar@ intezrcanna@ted with each other
either thmugh veida of éisaimil&r asigs and chape,s through
narrov nedds, or through inteérsection with voids of similar
s.lze az'aﬁ shape.

Vosepic Fabiic, A type of gopdé Placmic f‘abrié:.‘. Paort of the a
plasma has a flecked orientation pattern, kut plagma ssparations
with sti‘iate& orientstion oocur suboutanically assoclated with
£thé walle of voidsy the striated orientation of the plasma '
separatiaus :Ls c}ominamly mralleal o the walls of the Yok ds; o
especlally p’*anes«

Vughsge Relwtively 1&:@@: ok dg, - other thah packing v@iﬁ’sg usually "
irregular snd not nommally interconnected with other voids of
comparable sizes at the magni€l aatism at wkﬁ.c:ﬁu mmy are J.eac:@grniseai
they mpgear as glserete cem;;:iz'* ©8, '
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The Western ghats considered to be the eroded
escarpment of the Deccan plateaw by the erosive process
iz known to have given rise to the agricuiturally kich
widuplend rogion of the state, From poil resourees point
of view the process of loterisaticn is viewed sgainst the
continuous ﬁhﬁ@ﬁﬁvﬁﬁnﬁﬁfﬁg&&ﬁﬁﬁi@ﬂ¢ bringing more forvest
lands into agriculture and aﬁ@ﬁ other yﬁiﬂﬁiﬁ?_é@éaﬁ of
resouree ﬁﬁ%iis@ﬁimﬁ snd conservation, The gesults
pregsented a@a&‘ﬁ%ﬁﬁ a study on the extent of laterisaticn
in the upland and midupland locetions of the three distinet
@&ygia@saghéﬁ‘siﬁuﬁﬁigaa repregantsd ﬁyiﬁmiéﬁha@azha,
Nadumongad aﬁﬁ,vaxkaa&.ail,ea %h@ %am@ latitude, &Ipart
£rom conventional methods of Pedologieal investigations,
both mﬁgzam@rﬁhalagiaal and miax&ae@gia.m@thﬁﬁa have b@é& ‘
emplayed to roinforee the m&mr&m@x@h@lagiaéi and physict |
chemical #tudies made, |

Some of the ﬂaliem&'finﬁings.aresw

~

The gxaﬁui@m@tri@ compoasition of upland and mide
upland profiles irrespective of the locetions exhibit
almost similar pattern, The coarser frastions are compa~ /
zatively nore in epland profiles sud finsr frag&i@ﬁa are

- more in midupland profiles.

Y



A laterite layer is significantly absent at
Kulathupuzha while it is present at.bpth Nedumangad anav/

“Varkalae

CQQSequently>£ra¢ﬁiens petween 2 mm and 0,02 mm
are less in the upland profiles as¥ coﬁpaﬁed to the mid-
upland profiles, Thus in the upland prmfiiefthere is a | J
highexr paxeentaée of fraction sbove 2 mm and belew 0,2‘mm,

The clay ratia-islﬁﬁund to be very nearly the same
between the gngilés at Kulaﬁhﬁpuzha and Nééumangad while
at Varkala marked difference is cbserved between profiles
which ;g.anvinéiﬁaﬁion that +the midupland pgafila is a |
laterite dergvea from the soil material brought down from

the upper reaches by alluviation,

Irrespective of lecations all the structurel indicgs
: of laterite solls are influenced by cléy.'itan and organie /

matterfcontent.

Total iron content of‘uplaha‘profile is higher than

' the respective and miﬂupland.pr@ﬁile in all locations.

on the basis of their total iron content the profiles
can be placed in the increasing order midupland Rulathupuzha
~ upland Kulathupuzha . Midupland Nedumangad Upland Nedu-

mangad Upland Varkalé and Midupland Varkala.



On the bagis of the comparative abundance of these
minerals, the soils are in the incressing order of weatherw
ing midupland Kulathupurha upland Kulathupuzhe Midupe
land Hedumangad Upland Nedumangad Midupland V&fkal@
and Up:tana-vaxkaza,“ T e - o

The vesicular nature af the plinthitic layer
dbserved at Varkala upland is typlcal. of Rerala 1aterites
in that while the vesicles thamsalves are mainly-cenati- :
tuted by arystallisea ir@n cmmpaund zhe ﬂ@nﬁent insi&e the
vasigles aluminiferous, The present stwﬂy ;hab explains
éha'pea¢iégicallprbaess leading 6 the(accumulation of
aluniniferous material at a point of separation of the ,
plinthitic layer to ﬁhé lower'nonaplinth;tic layer. '

In Kulaﬁhuguzha regiong under its higher content
of erganic~matter and foresﬁ vegataticn in the miduplmnd
portion of a slep is able to stop to a greater cxtent the
Valluviaticn.ﬁf‘éoliogﬁalv@r relic material them is possible
by corresponding region of ﬁha miﬂslép‘gither in miélapdi
{Nedumangéd)for~ebas&al region (Verkala) with a lower N
uéchtentveanxqanic matter in the solls aﬁa supyatﬁing only
man made vegeytation., This is of considerable significance
1n arrestina further datarioratian of alraady degraded land
and its acological restoration,
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