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IMTRODt^flOM

h sttidy of the laiGromorphoiogy of soils in combina

tion with other mineralo-chemieal and physical properties

with an appreciation of the geomorphology of the area,

provide some insight into the historical development of

soils. Thin sections are considered tc> fee most valuable

in raicromorphological interpretation of the genesis of

soils as "soil formation leaves its imprints on the soil"

(Easwaran^1979),

The use of thin sections and microscopic examination

and interpretation of soils has developed in recent years

especially in Western Europe, and U.S.S.R., as a

valuable tool in determining the process of soil formation

and classifying soils, Sie thih' section microscopic studies

which have been confined mainly to a few advanced countries

mentioned earlier mainly with a major stress oh micromor-

phological description with little emphasis on interpreta

tion is, however# getting more refined in recent years with

the establishment of an international cSroup in Micromor-

phology.

The technique of.soil micromorphology introduced by

Kiibiena in (1938) and formalised by Brewer (1964) has

served to create a new breed of pedologists whose basic
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interest! is the microscopic investigation of soils, without

too much emphasis on application of the technique to jpedo-

logical problems* Attempts to study the technique by

pedologisfes however, is more with the intent of making it

a more useful tool for confining m^ro and micro pedological

process otherwise investigated.

Attempts have been made by pedologists to study laterite

soil associations in relation to topography (DurairaJ 1964»

Gm-^aikar lt72, Gaikwad efc ^ 1974) Subramonia Iyer 1979,

Venugopal 1981) • Koshy (1962) had recognised tliree distinct

land forms in the state of Kerala viz* Highland, Midland

and Lowland* Earlier genetic studies of Kerala laterites

were conducted by Satyanara3?ana and Thomas (1962), Koshy

(1962), Oopalaswamy <1969), Qowaikar and Datta (1971),

Sowaikar (1972), Subramonia Iyer (1979), and Ifhomas Varghese

(19B1), Schmidt^Lorenz (1977), Gopalaswamy (1969) were

the pioneers in the micromorphological studies of Kerala

laterite soils. According to Schmidt-U>rens (1979) acid

Igneous granites undergo primary fertdlisation with the

export of Si©2 snd bases leading to yellow saprolite (a

mixture of kaolinite, ferric hydrite and quarts), upper

horiaon undergo pedoplasmation and lower horison undergo

plinthitisation resulting in a yellow solum and violet

saprolite* Subsequently a mixing of material takes place
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as a restal-fe ©f erosion and colluvlation leading to reddish-

red solum with transpotiied products of plinth!tisation. He

considered the formation of a reddish red. soltun as "plin-,

thorhodofication distinct frora "rubification" which is a

process of in situ transportation o£ ^llow coloured amor

phous material4

Gopalaswarny and Nair Cl972) reported that laterit©

samples collected from the same site revealed diversity in

struGt\i2fe and coraposition in thin sections, Subraraonia

Iyer and Gopaiaswamy (1982) reported that laterite soil

of a foot slope in Trivandrum district studied iSi pre-
I

X'iTeathered prior to deposition, Runidcpaarts, rounded

lateritic micro aggr^ates is observed in the profile sample

thin sections. It is also observed that clay illuviation

is just sQKimencing, Subramonia lyefc et al (1983) inthe^
I

study on inicromorphologidal comparison of three rice growing

laterite soils of different physiographic positions found

that soils are in the increasing order of weathering; wet

land Palliyal Upland (roodan) due to comparative diff

erence in the exposure to precipitation and insolation,
V

Thus though Bsieromorphologieal techniques have been

used and Xaterlte soils studied for the last several years,

the technique has not been applied as yet to detailed

studies on laterites.

•>



The scops for siich a study exists in Kerala where

laterisation is the over riding soil forming process in

almost all the locations,. The, differences however# are

mostly due to the natvire of the material undergoing

laterisation ie, residual or detrital ♦ J'tirther the

esitent and stage of laterisation as well as the similari

ties and the dissimilarities of the process in various

topographical situations have not been fully examined.

Soil thin sections or raieroraorphologi<gal methods become the

best, tool for such investigation* '. , ,

In view of this a'study on ^effect of vegetation,

topography and climats on the esstent of laterisation in

three-ioGations on identified"slopes' enabling micro' studies

at each location' initiated. The major objectives, of

the work are as ,follows t-"

1) fo study the MicromorphologiGal differences

between the soils of different physiographic

positions and-©ndeavoti^s-to. correlate'-field

properties with mieroscopical observation^.

2) Study of the physical~chemi.Gai and roineralo-

gical differences among these soils.

) ^
• /' J

• I -'y
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REVIEW OF LITERA^ORE

The word "laterite" was first coined by Francis.H»

Buchanan <3.007) to denote ferruginous mateirial occuring

in masses over the country rocks of Malabar*

Karrassowits (1930) tried to define the laterite

soil for th© first time based on morphological features,

Robinson (1949) used pedologieal definition ie.,

ferralisation and resultant pedon was termed as ferrallitic

soil3* Kellogg (1949) suggested the term latosol to denote

lateritic soils and ferrugi-nous material which hardens on

exposure#

Regarding the genesis, of the laterite ©oil a number

of worlc has been done by Voysey (1833)> Oldham (1893)#

Glinka (1927), Harrison (1933), l^escott and Pendleton (19S2),

Sathyana;rayana and Thomas (1961) # Alessander and Candy (1962),

Sivaraja Singham ^ al (1962), Maignien (1966), Mandal (1971)

Rayohaudhiiri and his associates (1971) Govindarajan ^ ^

(1972), Gowaikar (1972)^and Schellmann (1979)*

Genesis

.l4terisation is favoured by fifte textured basic rocks

derived under humid tropical cliraate with high tempefatxire

and rainfall with intermittant dry period* Due to this

organic matter gets decomposed rapidly leaving basic ash
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residue, which percolated down on receipt of kaih causing

alkaline hydrolysis and thus silica is leacl^^d down the

profile leading to accumulation of sesquibxide in the surface'

of the soil (Patnaik# iSTIh Though ^high rainfall i^^

.'able•••for laterisation#. exdeBs^^rainfall/with'high/intensit -

d©' Elot ;enhiahc# laterisatipn •^©QwaiiE^r ^pd ©wtta,..!^.?!!.," '

Satyanara^ '̂na '̂and •1?h6mas;"(i9ii')' ,;^tudied •certain •'
profiles of laterite ^d apsociated at three loca^^

in Kerala and another on¥ at South C^ara district of Mysore,

. ; They found both gneiss^c ^d basaltic rocks beneeffe't laterite,

, Hamilton ;(1964) pointed out that low ieVel laterites asre

formed by ferrugisnisatipn of colluvial deposits • The iron

colloids from tipland may flow to ttiese low Ifevel deposits, '

'•-••• Effect of elirnate •• -'• •'.;.•

The relation betweefi temperature* rainfall and gsnej&ids

of the soil has been studied by Maignein (1,966) * He Observed

the laterisation process of various isolates and is of the

: view that these soils are mostly seen in tropical environment

wher^ annuM precipitation is at least 12,00 ram*, ,
/

Buringh (1970) has reported that when the soil temper

ature is 24 td '̂ G throughout the y^ar with a mean preqipi-

tation o£ 3000-6000 mm/year ferralitic soils formation is

favourM, ' '' ' -

Gowaikar and Dutta (1971). has studied the influence

of moisture regime on the genesis of laterite soils of

r,' i



•Son-m India. They ti-ave observed that a high rain-fall of

mkmnt 2300 otb distrifetited ovet a perioca of © months retarded

laterisatien as compared to the asrea reesiviaf same iraissfall

^istribmtesi wer &,ewen tmnthBm

<3e«^atelat (1938) obsen/eiS that laterite develops,

und©r' high pre<2ipitatxoss ia forest TOgetati©n«

Yopogranh-^

Maignieis <1966.) stiggestsS that laterttes prirseipaly

occur on ,flat surfaees or on gsritle slopes-, Buiriiigli (1979)

has esspressed th© opiaisB th^t latorite, soils haw been

dei?elopa<2 in places aha rolling terrain >7ith

good ,i5a'fctiiral dS'aiaage, Boy aiid P&ul (1974) have studl,ed the

h'le-st Bengal laterites and have pointed out that the promiBanee

of topography Xn the lafeerite foje-raa-tioii,.;,

M?yi;>hQloqieal and aaalvtical ehagaQteristig-s

Dhoor'e (1954), ,873 (1960), Alexander and Gady (1962),

Prescott am P^nflelton (1952) in Australia ami 2eanei«a (1963)

iii Brasil, haife conducted detailed la^estigations on

lateirite mitsm But they have iiot, arrived at a ganerali««

satloh"wlth ,regarsa to characteristics of l^terites,.

Morpholoeical, Gharagterisfeies

ColourI

According to Satyanarayana and "Thomas (1961) the maiii •



physical properties of iaterite soil are the colour, consist-

aney and strticture, Menon and Mariskt;land4,(.' (I9S7) reported

that the colour of the soil is maittly due to irbncflxide which

pcGur as coatiiig, on the soil particlev, Whenever haematitgn

or unhydrous ferric oxide is predominetnt# red colour is

imparted* while yellow colour is due to limonite or hydrous

ironoxide* both forms are present a mixture of both

colours are imparted^ Burairaj (1961) has correlated toe

colour with varloiis properties ©i tihe soil* He observed, that

the reciprocal of €?hroma of soil colour is highly correlated
' N .. .

with clay content, Satyanarayana and Thomas (1961) observed

that the colour of th^ Iaterite soil is impal-ted by oxides

and hydroxides of iron. According to %rush6thaman (1964)

the dark colour of soil is closely correlated to organic

carbon content.

Gopalaswamy (1969) has observed thit in the Varkala

beds there is not much difference in colour in different

horizons, while at rcifccjL.upl^d region of Ghingavaham showed

variation within and between profiles*

Buringh (1970) has classified latosols based on colourr
•j' . • . ' ^ •

as red latosols, dark red latosols^ yellow latosol^ broT^

latosois, etc, ,

GOvindarajan and Gopala Rao (1978) reported that the

colour of Iaterite soil at the surface in most case is red

^ changing to reddish yellow and finally yellow in deeper layers.

3
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Cwi Fraogmeir (3.984) observed -felta-t in a topo-

se<3Uence of oxisols cie'yelopecl ft^ia basalt, ift centiral plat^a^©

0£ Brazil nsois^ colGtar of darlt yellow i2.S 3/4) in

uppef' slope eiiarigM to Yei3-©^^35^ bro%® in lot-ier strata

<10 YR 4/4)*

Textmge

Mohr* and ¥an Bamn (1954) while, syaaarising the

fiMiags- of early scientists have eome to the conGlusio*!

that tiie text^ral liMogenety Gharaoterises the latei^ite

soils ©f different regions in all over tropics*

Qopalas'^aaiy .11969) Qbservsd a decrease in san€

fraction with deptia 1b the ease of laterlte soils* Sirailar'

results have he&n rec©r<3^S by Qowaikar and Dmtta (1971 )#•

fhom© ^arghese (1981) found that the coastal and

raicijiiplan^ co'iit.aiiied inore gravel thao, tlie forest UBlasid.#

M©re giae saoa fraqtion is found in the coastal region. The

eoars© fraeti©a is also foand to des^reass wi#i deptte#

Kellofi <1949) obser^/M that the intensively weathered

laterite soils eontein less of silt firaatiofi# Sennepa (1963)

has also reix>rted a low conteat ©£ silt in .intensively

weg.th©red la.t@rite soi.iS-t ;

Buriiigh <1970) has proposed a hi^'^lue silt/clay
ratio of 0,2§ lor £erralitic-s©ils«

Gopaia-swamy Cl969> observed c.l©y £.llm& In M©st coast

laterites ih B* horiaoii#



Gowailcar and Dufeta oteertrea tftat in SomtH

JnSiaa ia^erltes c!iay content ifiereased la stibsnrface with

continu©as e'la^ i'iin®- tlie same, peias wMle it is ato^eat .

in some ©th©rs.,

Thonias Var^liese (1983,) tis© high

eonfeaiaed 'i^re amotasst o£ clay ira layers. In coas.tal

ar©a B horimn more clay*

S-fcgucttire

• Biswas,^'sl ©fetsdiea the aggregate •©©mposltion

of starfaee snS stsbs.iirfaee soils ,«f Is#4.ais ^qHs hf

%mt Blevim i»^- apparattas. He ofesor^ea that, aggregate

s,ise group Sifferea among soils. In red# alkali ant collwial
^oils a^gtsfstes less thati 0:»1> ntt i® tnassiinm. Esseepfe im
eolluirial soils the stirfaee layers c^BtaiQed large siz^

^ggmgQtm' ©f 0«25 mm aad ahovm as coinpared to s'ubstiirface
layers.* •% als© obsesrwS that ferricoscia© is aorre.lat©^ to
a§giregatioii ©sccept in S>laek and. alKali soils•

Tabatabai asd Hanway <1§S©) studied the physieal aM

Gheraieal propelrti@S' •%#-the afiiretates t©uhd that, aa

iiicrease in orgsnira emh&m deereagei .ths. aiae of affregates»

satyaass'w^iis Shom^s (19^1) observes that ia
Malabas* aod smth Gaaara r&glon whem laterite •oceur fe©l©w
3 soil cover#, top portion o£ Isfeerit^ is. brl'fe'fele and thes'

shatter wheii cut and crarable to irregular .masses#, ^ecoraing

to them the struiettire ehaages to vehicular with'fi^th*
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Bulk density» Particle density and water holding eapacii-fcy

Siibbarao (1960) found that there is positive corre

lation between clay and pore, space, volume expansion and

"W&^er holding capacity,

,Maniclcara (1965) has reported that pH do not have to

do much with bulk density, porespace, voitime expansion and

waterholding capacity,

Gopalaswamy (1969) has repealed that bulk density of

forest soil is less while' thai; of' coastal area is more. He

has also observed that bulk density increased with depth.

Subramonigfea Jyer U97i0) observed that the porosity and water
holding capacity .increased with depth which is due to the

inxluence of clay fraction and;the sand fraction has got
a negative correlation. Thomas Varghese ^1981) found that

the bulk-density of high land soil is low at surface layers..

The low volume expansion.indicates the presence of non-

expanding type of colloidal material.

Chemical properties

Satyanarayana and Thomas (1962) have made a critical

account of chemical properties of west coast laterites^ They

observed that soil is highly acidic and the profiles .-ere

low in bases. The top soil and intermediate layers -me rich

in iron content.

t, '•
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Gopalaswamy,and Malr,(1972) while xrarking with laterite

soils of Kerala observed that the soil is acidic in reaction.

They have also observed that the pH decreased with depth# They

have postulated that this is due to advanced stage of decbm-

position with depth.

Cation Exchange capacity ^

Satyanarayana and Thomas , (1962) observed that the

laterite soils have a low C,E,C, IVIenon and Mariakulandai

(1957) have reported that the red soils have got low C.E.C,

due to high content of Kaolinite.

Durairaj (1961) while working with laterite soils of

Tamil Nadu observed that the G,E.G, is correlated to the

clay content,

Lavati, et al (1969) found that the clay, silt and

organic matter of the soil are significantly correlated to

C.E.C.

Mandal and Das^(1970) have reported that the laterite

soils are poor in org^ic carbon and nitrogen. Similar

observaitions have been recorded by Koshy and Thomas (l972)

and Ratnam/ ^ ^ (1972),

Rajamannar, et al (1975) while working with soil

samples at different elevations observed that the organic

carbon content was more at high elevation with high rainfall

and low temperatxire.
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SBtofamonia Iyer (1979) has observed that organic

carbon content decreases with depth, fijrther a positive

correlation is observed betwreen organic carbon and nitrogen

in the laterite soil,

Sahia# et al (1983) observed the organic matter contend

decreased with depth in laterite soils of Orissa,

Iron

Pisharody (1968) steadied the f©©«s and distribution of

the iron in six soil profiles of Keralat He has observed

that the aoil is adecjuately supplied with available iron*

Balaguru and Dhanapalan Mosi (1972) while working with

soils of 2?amil Kadu have foimd that in alluvial soils iron

content decreases with dep^»

Choudh^i, ,.(1979) have observed that in the

Rajastan soils free iron content is more in the substirface

which may be due to high content of clay and advanced stage

of weathering due tus high rain'fall and temperature

Thomas Varghese (l981) reported that in high land

tinder MomBt vegetation there is no increase in iron content

xvdth deptJi*

Hiosphoras and potassium

Koshy and Thomas (1972) have reported t^at the laterite

soils of India in general are poor in available P, It has



~"y^'

V
\

\

\

15

got a high P fixing capacity due to the presence of hi^ amount

of sesguioxide,

Siibramonia Iyer ^1979) has reported that the laterite

soils in general has a low content of available P and K, The

P content is found to decrease with depth,

Thorhas Vargliese <1981) has reported that phosphorus

content is more in upper horizons, Fu^jther the P content

of coastal laterite is less than that.of high land®, The

same author has also fotmd that high level laterite of forest

region has got more amount of potassium than the lot^? level

iaterites*

Calcium and Maqnesitam

John (1958) found thatthe major portion of exchan-*-

geable ion is contributed by calcium followed by magnesiiim and

potassixim in the red soils of Venesula.

Durairaj (1961) while working with laterite soils of

Tamil Nadu has found that calcium is the predominant exchan

geable idn. -

Venugopal and Koshy (1976) found that total calcium

content of Kerala soils ranged from G.2 to 2.03 percent®

Thomas Varghese (1981) while studying the laterite

soils of different locations of Kerala has observed that the

dalcium and magnesitara is low in coastal and mid uplands. But

upper horizons of the upland contained more amount of calcixjm

and magnesitxm.
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DijrairaJ and Mahalingara (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 magnesitam content is very low in these

soilsFurther magnesium is found to decrease with depth#.

Mineraloov

It is an accepted fact that the physical and chemical

properties could alone account for the nature and origin of

laterites. The fact that the soils having same chemical

properties have a different mineralogy lead to thinl? and

study more ^out it. The credit at this venture goes to

Joffe (1949)# Sivarajasingh^# (1962) and Mc-Farlane

(1976) , Their worJc has revealed the presence of Kaolinite,

gibbsite# halloysite^ bobemite# haeraatitej! goethite and

residual iron-oscides lilse magnetite? liraonite together with

zircon, anatase, quarts etc#

Agarwal, ^ al (1957) worked with catenary soils of

upper Vindhyan plataue and observed that distribution of

light minerals are taniform in all horizons. The correnon

light minerals observed are quarts, feldspar and mica#

But the grains showed variation in Bize, shape and degree

of weatheringt
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Gawande et ^ (1963) while working with catenary soils

of Madhyapradesh observed tiTiat quartz and ©rthociase feldspar

form the major portion of the primary minerals^ Other minerals

observed is Zircon# tourmaline, magnetite# mica# hornblende,

sillimanite, apatite, etc,

Maignin (1966) obseived that the main factor deter

mining the mineralogy is the drainage and ionic concentration

of percolating water. High rainfall favours crystallisation

of aliaraiiiiiira hydrosside in gibbsite,

Singh and Gangawar <1971) -while studying the mineralogy

o^- rock and fine sand of Vindhyan soils of mirsapur observed

that quarts is the major fraction of the fine sand portion

of the soil*

Gowaikar (1972) observed that the laterite soils under

all moisture regimes in the central regions of t^estem hills

sloping West ward in Kerala and Mysore are dominant in

kaolinite and small quantities of quarts in clay fraction.

Further gibbsite occurs in high eKcessive rain fall area,

but is absent in lo%^ rainfall area,

Sankar and Raj (1973) while studying the mineralogy

of sand ffaction of South Indian soils observed that the

minerals present are in conformity with the parent material

rock, The laterite soil is found to be rich in iron bearing

minerals, Limonite is foimd to be dominant in low level



laterites. Zircon is present in all soil groups.

Gakewad.et al (1974) Observe.d that in catenary soils

developed over basalt^ light mineral portion is constituted

by fieMspar(is stained aad angular}# Quartz is angular and

subangular without inclusions# Haematite# magnetite, sill'menite#

epidote, Chlorite# hornblende and Zircon formed the heavy

mineral fraGtion.

I»espsch arid Boul (19'74) while working in oxisol i-uitisol

toposeqiiense showed that quartz is the dominant mineral in

sand fraction® Opaque grains are the second which decreased

from top to bottom«-

Saratchandrail Nair (1977) observed that in Wynadu rice

soils quarts is the dominant mineral in all profiles except

in one sample where opaque minerals are dominianti,

Murali. et al (1978) ^while Pricing with rock and soil

samples of the topseqaence in South India# observed that

quartz is the dominant light mineral fraction followed by

feldspar* Heavy mineral fraction is constituted by magnetite

and 'biotite-.
N.

Ghalcravarthv: et al (1979) studied the distribution,

size and shape of mineral^ in eight ^dons developed under

different ellmate ^d topography in Southern b^lc of

Brahmaputra river. Major portion of fine sand is constituted

by light mineral quartz with little araotint of feldspars and



iff

"r"

19

It
mica. Some grains are fragmented while others are coated

with ironoxide or clay. Heavy mineral fraction is constituted

by Zircon# Chlorite, biotite, amphibole* garnet, etc. Soils

developed on upland showed weather^le minerals like feld

spars, mlGa, etc* which increased with depth and quarts

decreased with depth.

Subraraonia Iyer (l979) working with the fine sand

fraction of laterite and red soils association of Kerala,

observed that quarts: is the dominant light mineral fraction.

Mica is present in traces, Sircon is also observed,

Venugopal and Koshy (1982) observed that quartz is

the dominant light mineral, The quarts is found coated with

irohoxide* The heavy mineral fraction is comparatively less

and it did not Bhoiv any regular trend in profile • In the

upp^r slopes more percentage of haematite is observed. The

haematite content redt:^es with d^rease in elevation. Mo

variation in aircon is found at different locations,

Biomas Varghese (1981) while working with laterite

soils found that the resistant minerals are abiandant in

coastal and mid land locations while high land contained few

weatherable minerals*

Micrmorpholoav

During the early part of thirtees Kubiena introduced

microscopic and stereoscopic investigation of undisturbed



Samples of soils# ^is led to a,new-Q2?a ia soil science and

a new concept of reseajrcli was boim which is known as niicro-

morphology. It covers all branGhes, of s©il seience and

enaSsles to undes-stand th® clianges that is tiadergoing in the

s©il whisih takes, place in niierosdopie ^imenaioaS-#

Kttfsieiia (1962) follo^Jeta hy Alexander and Candy (1962)

have ©5£plaln©d' .fosrmaMoii ©f i^on miGroaggi-egates throiigh-

precipitation' ©f psptised amorpliQB ferrotas hydroxi€® with a

thick browlehm matrix,

Beimidt «• Ij0i"e.ris (1964) Mas-e investigated the micro-

ffloxphology of •the laterite soils of Kerala and Ceylon„

aescribed^ the relati've. acerasula'tioa ©£' ferric oxide .sph^.re

aggregate.® with haematite as- final. pro.atict» ®iis,|>TOeess

take place with a colloid rich mstri3c«^

Gostanfal (1940) observed that brovm csonstit'oeats of

laterit^ss are rich in iron# grey earthy eonstitiissts are

rieh in slay# white areas are .rieh in altamisa, SJod"o,lar eon-

cretioRS are either s.irailar is eomposition -fco the enclosing

matrix or aifferent in composition especially in aertaln

less eaiBbinea silica, and FeO«

.Alexander and GanSy (1962) whil® working witia s©ils

of Africa observed that the nqfiules' haa a high ©ontent of

sesquioxlde and low silica»
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Panegue, and Balliiafante (1964) have studied the

micronorphology of tlie brown forest soil and Mediterranean

at different elevations Xfshich has got a mountainous relief,

They observed that in ail horizons the plasma is dense and

compact. Sand fractions contained minerals like hornblende

which incsfeases xij^ith depth. In light mineral fraction

quarts is abundant, Kaolinite is present in all layers.

Soils developed from granite showed abundant slcelatoBg

mainly of alkaline feldspar, quartz and hornblends,

B, horison has got a birefringent dense plasma v^hich is

more or less pofphyrie,

Rutherford (1964) observed that the matrix in yellow

brown soil formed from andesitic ash in high land of New

Guinea is composed of mainly magnetite with gibbsite and

arnorphus material while Gutan is composed of 'gibbsite and

little of itiagnetite,

Schmidt-iorenz (1964) observed that relative accumu

lation of Fe, and A1 by process involving tiny Peo-sphero-

aggregates with haematite as final product occurs in laterites

of Kerala,^ The process takes place within the matrix which

is rich in colloids,

Erwinfrei (1964) observed that in latosols# flake

like, sharply bordered opaque concretions of ironoxide,resting

in a v^itish very fine textured matrix are characteristic of

oxic horisons• Formation of ferric concretion -depends on

chemistry of parent material as well as aeration and hydrology.
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Real cutans a;re rare in brox-m latosoXs of Ecudafeor. in -

soils developed on calcareous parent material in warm

tropical climate ^ere. there is alteration of strong wet

and dry spell., only a part of iron i^oncentrated in
concretion# The rest irtjpregnates the clay ©nd Iience

matrix is reddish brotem in colour#

Dhir (1971) has studied the micromorphology of some

soils of Horth Western Himalaya♦ He ofoserv-ed that at high

altitude horison has ferrohumic accumulation which are

confined to pores and cavities and are alluvial in natur©*

horison has got brown coloured plasraa Kjhich is an indi-

cation of aggressive action of organic acids on microscopic

scale. At mediuni altitude profile shows argillic acctsimala-

tion in pore cavities# The movement of clay colloid in the

face of well coagulated plasma in horison is thought to

be iinlced with sudden v^t mansoon phase that follows dry

suKsraer.

Easwaran and Raghu s^ohan (1973) have studied the

raicromorphology of petroplinthite and observed that laterite

is foriTied .from Kaolinite mass by absolute enrichGent o£

Iron-oxyhydrates* iron forms a vessicular net work*

VacGules are composed of original kaolinite and net worl€

is formed by closely crystallising goethite, Goethite givea

the foEin and hardness of petroplinthite.
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Elliott and Sparkes (1981? hat/e observed that iron

occurred prineipally as coatings rather than discrete

mineral entities in soil matrix in B horisson.

As far as laterite soils of Kerala is concerned the

study conducted by Gopalaswaray (1969) is the only detailed

investigation on microraorphological aspect* H© had studied

the micromorphology of later!tes at different locations of

Kerala state i-e, Cheruvathoor, Kariyamcode, Mannuthy followed

by Vellanadu and Varkala. He has observed following features

at these localities. At Varkala angular quarts grains are

observed in a scattered state# heavily impregnated concretion

like bodies are present^ There are ra© concretions that seems

to be formed in place but the dense structure of elay balls

could indicate the formation of incipient concretions.

Crystalline materials like goethite, haematite, gibbsite,

quartis and some kaolin are present, Jfost of the gibbsite had

no regular shape or arrangement. Pure aggregates are rare,

Gibbsite neo~forn®tions are noticed. It sometimes covers

the" clay,. Xronoxide appears to be in the fozro of micro

aggregates enclosed in gibbsite ground mass. In general

extreme heterogeneity of the soil materiai is noticed at

various depths of the profile. Organic matter is dispersed

and exifiibited features of metric humus# Skeleton particles

are densly distributed. At Vellanadu the matrix is seen

densely packed and hence few compact concretions with defenite

smooth boundaries are noticed, Irono>d.de stained kaolin.
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mica^ goethite and haematite are also observed, Meditim to

fine sized quartz'are-seeii, scattered tlirougliout the section.

Part of the matrix has got laminated clay® Some of it loolsed

araorphus or fine grained. Heavily impregnated area,s; and

'op'aqae •eonoretions •are observed

KennethlljAfhite ^981) studied the micromorphology

of quarts, grains f;rpm three soils, developed:,in;, granitic

alluvitam by. scanning mierpSGopy at California and' observed

that age in -faqt have great- signifieanse. change In soil

texture. The. optical .properties• aire largeiy a.;funetion-of

mineralogy, .The plasmic fabric and the •related distributioa

pattern are two parameters x^hieh may be usedi: The differeiit •

microstructural. elements , in the. f ield are. expressed: as. kinds

of plasmic fabrics and.K.ep.F,'

. jEaswaran and Bahos (l$7,6) have- pointed, out that the

related, distribution pattern .is a' .functioiS' of-- the tesiture- of

the soil. They.have also observed thetspecific distribution

pattezTi ig a fmetioh of the texture of tiie soil, .In sandy

soils an inter' textic ^d dermatic specific relative disrf#u«-

t.ion; pattern may arise through: clay acbiimulatioh,- The -cutans

occur as bridges between' sand particles' in the former' 'and as

complete coatings' in the later. ''In the field'such"alrgillic

horizons have a friable eonsistance and it is only •with the

use of thin sections .one can be sure^ that Irhe interangular

plasma is due to illuviation, in sesquioxidic material the



plasma tends to aggregate and a specifid kind bf specifie'

relative distribution pattern tejMeda§glutani;c is formed;

This specific relative distribution pattern is cornmon in

oxisols and in some liltisols^

The expressidh of the piasraiG fabric^ is a fmction

of mineralochemical properties of the soil and it changes

with ex'biution of 'the soil •(Easwaran, 1972) ,

•V
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mTERlAIS AD©

Ift order t© stud^^ the tmrpholog^, microraorphology

and physiGO-chemiGal properties of uplaii<a and - rmlcaapland

Lateritss ©f Kerala specific locations v^ere sele.G%ed, The

locations selected represent the forests# mid land region

and tertiary beds of Varkala. All the .sites located x^jere

at different elevation^ nioist^ire regimes and having differ

ent vegetation,

/

However, x^hile sslecting the locations care was taken

to. see that they are situated .la the same latitude, Medumangad

and Varkala receive a moderate rainfall ^^ile the Kulathupuzha

region reeeives a higher rainfall distributed throughout the

fear, Kulathupugiha .is a forest region with least disttirbance

while the NeduroangaS and V'arkala regions are under consider-

able hixman influenee being cultivated areas,

Two profiles were dug at each location as per prescribed

procedures. While selecting the two sites for each location

care was taken to ensure that one of thera in midslope with

an elevation difference of 50 meters, The profile was dug

to a depth of 1,5 m. Since the diagnostic horizon could

be' obtained with^ in;-'this depth, '

The profile features and l irettu observations were

recorded as per the P,A,0, gsaide lines. After demarcating
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eaeh horiscsi, \maisturb®a samples were taken using l^Meiia

box* bulk san^les wejre also collected from differeiit

horisoJis for gaialysls* Core samples were also collected tp

aetermirie the bulk aensity apd oth©r physical properties^

^he colour of the soil was rfecordea using Monsell Soil

Sblour Charts, The colour was recorded on f ield moisture

condition^

" -I Laboratory Studies

All the bulk saiBplea. wer^ air ^ied ,in shade ^d big

clods wer© broken with a wooden mallet# Then the samples

were sieifed -trough the 2 wm aievei Ihe materials were how

• ; collected^.gravel content,was quantified with-respect to

material passing through 2 sieve*

Hivsieal oromrties /;' I •••
y '< • " • . • '

/

• i) Moiature i^rcentaqet • Air dried' sai^les were used for

this purpose* 10 g of soil was tak^n into a previously

weighed china'dish and it vfas plfced; in an. oven kept at

105for 24 hours# cooled ahd weighed# ^e process wa$

repeated till constant ^ight was obtained* Fpsm the

difference ".in'Weight moistut®, percentag#-was'calcnilated*

ii) Soil colottr

soil colour was de-t:©jm?inea by using the s^tonaell

Soil Colo^ir Chart,

I

•V
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iii) "fegMttical ,

of tfe# s@4,X was det©jrmiiae<a' '

by itst^riiatieiaal. -o^iaaMon of orfsifiic' .

.iiiatfe'®r'fil''fe!i •ftf!!3ir0geEii' agents 'vem remove^'

•by treattut wil^, MQl and- s^aitsm- fefisrosli^- whieh envies ais<*

piersion (fiipeir#' '
•. i ' . ' • . t'- ' • ' :

Siii0l@ yaitie cjensfcaats "•'•••

, density* •wnt^rlioiaiag volyra© mxpm*

slon* -poreap^c© fey -asliif ,%en-Raczk?5ws|dl

•fees? ia©^od 1034^

••II*. .Bulk -Pefiisite^' • ; . , . ;

Bmlk ^ ,wa® 'ae^eijnsiiSed... as. descarAMa by Deksbina-

mmkh$. and G^ipta {If6%)# • "

|I.I« Aggg^aafe©, anai-^ai*'-

Aggsefate' ^alysiis was. doa© -by vm% sieving lasiEf

Yoder' a- appairatpaS' as (SasGpils^t fey Dakstiisaiwa^i siia •

. iism*

.^etnieal <sh^gaei%e.gi'gtles ' ' •,-,.... " •

Soil .geaeMQn - • " ;

a)' ' boM 0: me dmemslm^'mtW l's'2'..S.saii wteif
3«si^psiofi-. wltfe 01 laeter,: •

ii) • 1^. was •m0mnwed -witk Il'f2:*$)' s.oil ,Kei (IN) mlution

I# .pst^rw . . '. " • •'

> f - -
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c) ineasur^a tfith soil socliura fluoride
i (is)' soltatiori using #1 ittetarw

II» • Electrical conductivity

Specific conductivity was m©a?urea in 1j2,S soil

water'extract using conductivity bri4gej»-

•III, Ororanie carbofi

• - .Org^iq carboa. was by Walkley and Blacls^s

rapid titratioh method (Jacksori, 1973) • :

.XV*' To^i nitrocren

total nitrogen was estimate using the microKJeldhal'a
• - V - • • ' •' 'I

method (Jaclt^oni. 1973).

V , Available" Phosohortjs

Fhosphorus was estiraated by colorimatry. Five grams

of soil, mS' extractefl; with $0 nil' 0ray ilo,!-'solution.•. ,-5 ral

of the aliquot was thesj made: t^pto 30 lal, added i mi staiittou|S

•chloride and resultant colotj^ aaveloped wa^ rea^ after 10 •

minutes but; before ,30 niihutes in a, Klett:-Suira»©rson photo

electric colorimet@i? using red filter ( /^660),

SaliSSSlSi. (Available)

sotassium was estimates using Slanie photometer

(Jaclison# 1973), 20 g of soil was treated with 25 ml of

.-neutral normal ansaohium^acetate-and- ,ke^t over ;night,, -Washed

with neutral. normal aOTRonium acetate filtered and the voltin®
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mad© taptp WO ml# M aliqmot ras theB sspirated Ik a Slli
^ V_ " • • • !

flame phoisQ«t.€!r sRsI re^iag .xr^cd^sSeS*

.VII, galei^ifn •

Qalaimi w&s estimates ,M©raie mmrptlon

Speetrophofcomet^^r* S ml 'ii^Htral ftsamal asaaonitam acetate •

•extract of tlie s#ii npt& |0 Rtl#: f©S to th© atemie -

absorpfeio'A spee:trophoto?n#t@f an€ tli® anicsunt. of calciisni •

preB&nt -"mB

VI2I., Iteogaegitam ' -

Frdm tlie .^tract for ttia estiination of

pota^sltCR. S mi aligljot pipettei: ©mt and volume madQ upto

SC3 ml# ThB aiaotjnt ©f magnesium, -was 'read in Atdinic Absorption

Speetrop1iota!iet©r#

IK, Total

1121 extract was prepared first CMpesr 1957). Then

tlae total detentils^a imm tmi extraet after-

mduction wltli stamuoyts chloride aM titrated agai.rsst ataMard

pdfea3si^3m d,ieMromate, ustaf potassltara ferriefawid® as tedl--

cator CPiper» -ifGi)*

Km Cation exctianq# capaeity

eation eKchsmge oepadit;^ was deteEraluea' Using neutral

•ftOirmal ai!Woril«®- acetate as' dee^rlfeea by ffamkBon il§7|) •

o
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MAntftggfclogltral analvisis of fihe aand fgaetion

fine sand wa,s separated and -examined imder p©t,^o^

logical micro^scope, teliirdisar^ treat^nt ana separation

based on Sto3ce*s law wa^ conducted (Garveri 197i)«

Slides of 'the fine sand. i?eparat#d was?' prepared

(Carver# 1971) for microiacopic examination#

A Clear slide was placed on a jg'lide' warmer and a

drop of Ganada balsarB- was placed oti the slide'#' ^en.-tti©

bu^sles we^ estpellad -fine sand grains ware gprinlcled ,

^tjnifornily'over, the- molten Canada, balsaifi ^d alfewed to

'•settle &&mw After, ensuring enou^.-tiae 'for- Canada

balsam and slide to §et. it was removed from the hot plate#

one edge of'a «3Qver glass was- placed over th© piuddled

resin and then the cover slip was rotated and pressed ^ntly

to push out bubbles and excess cahada balsam# After this

• eJseees Canada bals^ solidified on the" ed§e«S- of• l^e c©ver .

slipe was scraped off and fuii^er '^cleared with Xylene#

Micromon^oloaical analvsiis ,

Thin section of soils for Micr^orphological «tu^

were made following the procedure- described in the soil

survey' Investigation Report Soil' conservation service#

USBA (1967)•

/

yndisturbed soil samples were collected in Kubiena

boxes as well as.clods of convenient siae were also'selected#

-• /
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,1^©. •orieatatioa ©f t-he m. #te , in the •'^ms

were rasr3c©a«: 'T^&f wem ttieis: liiiiifldmilr'- ©«»Ke4 careSali;^^

in, to awld -mmr li®a%ing» The
^ ' •• • ' * - - , .

(smMn^_ m.8. &QmimM Mil bal^les ceasea'

tQ -^pear inSic^ting Ih® ii2.iiai; of is?ias tai© resin.'

•ffiQ'sample 'mw qu%''emMnlZf. m&' a v^ile

and insia^ .an o^sen, maintain©^ at •$$'*$p.- Mt&r every'

2 %@rape^fe^ was ^ tp^t ^ $his was

•coniinm^;-%ill'tK® '%esi^ratt3^e The san^l©

•was -theii"'taken aik kept in a a0s&(2.atQr M ;iionri3* •

Mt&W' M hsfa.rs, the mit hUmk %ms tateu,.and one side

'mB: gmmi rnm^mrn^^m^. Mp^ 40&;mM ii© grade,., ..

Then final,'pelishinif ms ion^-.with^ atlo^it^: ©00, ana-iOOO .
. ^ • , . • , - . , - , .

tra<3e# , p3lish€(a smooth., stirf^it .MxM to a.'giaas ; -

.0li^e ms.ing: 3i®ltee0iae .t0 ceiasnt,

'- other-sia©;of tte: ship -wasf'frount .earbo^^

•ramtuw 60.:,-it0# 400- and'SOQ' fra^©'|sow©r;^. 'Fiml poZishing

Mas done with $lloxite '9Q& amd lom f^ae'tiii the chip-

attainea; a 'thi^gltn©©® of t& W_ '•.nw-^fix@a

m the poliskea ttsing .

air bufetjie®.#^,- •Ek^^ss W washing ,
*^i'th Xyiene,* , Hie, slia@ .was •put tin^qsr p#.iarised !»i©r©sc©p©

and dfes^ss^ations were reaora'©^ uiiiaer ©.raiaaey' ana polarised

(cmBSQanietQliB) light* .•Sh-©to,graphs' ^re t®ken-:,an# iater^^-

pretations aia<i@#

%
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MagremoCThoio^

• The eompamtiw staefoTO^feol^tieal. aescriptlon iris.-#

«©3.©w,tes'fet2fe,stri:jet«r@ .stlelahess and piaaticity^ Bamdarf^

prm®me oi' jroots^ peiroeabilitF^ ©oncreticaas, mottling^^opo-

§rapliy^Iaiiia't3.s3e^»raiiiag© Sep'i^ oi mtmt tafeie.^ • Erosion^etc.

am g±vm in' ta^Ie I an# l,l» ©©scK'iptioa is •fione as per -

FAO gnimilm 13.968), ' '

CqIoim*

(eoiomr- of ttie Ktilatliupisha toIsb*! profile 'is

darls hmwi in -feh© atirfaee la^e^r' an€ Y^liowisls hm-m in

siibs.tisrfae© l&fmsTt , A similar- observation is refor-iefi for

the uplaftd profile at, Hednmangaa# tarkaia mplana profile

has darJs brom soil in the swrfaee- iiorlzoe changing to

reddish hm-m in th© substsrfae© IgyarSe

th© ffiiduplaiaa profile oi KtJtlathmpisslia, remains unique.
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. Location

Horisba' Ho.

Horizon^ v

Tc^rography

Land use

Drainage

Moisture

in the

profile

Depth of
V.'ater

Table •

Evidence
of

erosion

Presence
of Salt/'
alkali

Colour

Texture

Structure

Plasticity

Sticknsss .

Boundary

Presence
of

roots

Permtabi-
lity

Kcttlings

Thickness

of

isteritev•-
Horizon '

Gravel •

k

•h •¥'

l-iaGromorpholocry of 'upland profiles •

Table.

i'.ulathupuzhe | Nedumangad

2 3. 4 1 .2~ 3~
C36.69) (69-109) (109-150"^) (0-18) (10-5)

Varkala

1

(0-36)

Hilly undulating

(57-108)

Undulating

4 1 2 3 . • 4

(105-150"^) (0-12) (12-39) (39-78) (73-150"*") '

Undulating !

. Tapioca
Cashew

•/fell Vie 11 Moderate Sloi-.-ly
drained drained drained

Forest

'.Jell

drained

Tapioca
Cashew

"Well Moderate Moderate' Moderate. Moderate
drained , 1

tioderate Poorly
drained

Moist Dry

25 M

Dry Moist Moist
!-;oist l-Ooist i;oist • Hoist Dry Hoist Moist

15 M 25 M

j • .

?vill and gully erosion Sheet- and gully erosion

NIL .
• • • • « • NIL

i

10 YR 10 YR 5 YR .i.5 YR 10 YR id YR 10 YR
3/3 3/2 4/6 Ve 4/3 4/3 . 5/6

Dark Dark Yellov/ish Yellov/ish Dark , Dark, Yellowish
brovjn .greyish red red terOwn brown .brown
Loamy Gravelly Gravelly Clayey GraveUy

-Ijoera J-'
Clay
Loam

Clay
Loam

Sheet and gully erosion

Granular

Non-

plEstic

Slightly
sticky

Gradual

wavy

Abandant
roots

V.'eak -
Granular

plastic

Slightly
sticky

Gradual

wavy-

Plenty

/-.ngular
Elocky

plastic

Sticky

Gradual

Smooth

Trace

Massive Subangular
bloclcy

Plastic Non-

Plastic" -

Subangualr
blocky

- I'Hon-

plastic

.;Stlci:y.- Slightly .-Slightly
sticky .sticky '

Gradual Clear VJavy
Smooth

NIL Plenty,

Subangular
blocky

Plastic

Sticky

VJa-vy

Little'

5.ITR

4/6

Yellowish

red

Clay
Loam

Subangular
Elocky

Plastic

Sticky

VJavy

Nil

NIL

7.5 YH
4/4

.Dark
brown

Gravelly
Loam

V.'eek medium

crub

Non-

Plastic.

Slightly
sticky

Clear

Plenty

5 YR •

5/4

Saddish

ferown

Graveay
Sandy

--Weak .

granular

Non-

plastic

Slightly
sticky

Gradual

i.'a-vy .

Fine It-

roots

Moderate i;oderate lioderatei-ic Slowly Moderate
Perrniable

" •• .. Present Present

• Finer

roots

Itoderate Slov/ly
Permtable

.-:iov;ly
Permiable

Present

Rapid

Present

12Cn>

Moderately
rapid

36 cm&. 3 Sen' 40£ir) 41W lecn 39 Cn> 51cm 4 2f>" 27roi

2,5 -YR

5/6

Reddish

2.5 Y5

5/6 I

Redaisb

GraveUy'
Clay

MassiVi

Gravelly
Sandy

-rSubangular
blocky '

Nori-
plastic

Sliglitly
sticky

'.."a-vy

Very

l-ittle -

Moderately
rapid

Present

39cm

•Slightl
plas'tic

Sticky h

.-ibruot :•

NIL

Moderate']
Slow

Present

.•

72c^/i
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> Table 1.1

Locstlon' 1-ulnthupuzha

2

Topography Hilly

(13-32) (32-68)

Land use

Dr-ninage

Moisture

in th®
profile

Depth of
Water

Table

Evidence

of

erosion

Presence of

Salt/alkali

Colour

Structure

Texture •

Plasticity

Stickness

Boundary

Presence

of

roots

Pren-j^abi-

lity
Mottiings
Thickness

of

Piinthitev'

layer
Gravel

Forest

Well Well
dr''ined drained

Dry Kioist

10 M

Koder-

ateiy
drained

»K)ist

•; iG^t and rill erosion

10 Y,'.

4/3

riL

10 Y~

3/4

Vsri' Veri'
a^.rk dark
torovjn yellowish

Brovjn

Gnnu-

l--^r

Gr--5V0lly
Loam

•'.'r'lnu-

lir

Gravelly
Clay • ,
Iioam

riiolitly
plastic

.'-"•ticky

7.5 YR

4/4

Bark
brown

Fon-

plastic

Sliaht-

ly
sticky
Clesr

Smooth

Grsdually
v7avy

.Angular
blocky

Gravelly
Clay

Plastic

Sticky '

viavy

Abandant Plently

loderate I'.oderate

13CW 196W

few
roots

Moderately
slow

36SW

Macromorphology of Midupland profiles

(68-150"^)

foorly
drained

Kioist

5 • YR

4/8 '

Yellov;-

ls"i

- ive

Ciayey

Plastic

Sticky

Slow

•"resent

82 ew.

(0-23)

Undula-

ing

Tama

rind, .
Tapioca

Vfeii

drained

Dry

22M

7.5 YR

. 4/4

Dark

brov/n

"ubangular
blocky

• Gravotty
Sandy
Loam

ron-

plastic

Slightly
st.1 cky

Clear

Smooth

Abandant

t'oderate

23CW

Kedumnngad •.

(23-56)

. Well
rlrrined

Moist

(52-87)

I'oder-

ately
drained

Moist

Slreet ?nd rill erosion

7.5 Y.'.

5/6

^rov?-

nish

Svib-ingulT
blocky

Ss ndy
Clay
Loam

.riastic

Sticky

Gradually
v;avy

Plently •

Moderate

33<r»5

-II.

5 YR'

4/6

Yellov/-

ish ,

broi\rn

Subnngul.^r
blocky

Grivetty
Sandy
Loam

Plastic

Sticki'

Gradually
wev/

Few roots

I'oderately
Slow

Rres'^nt

3lcro

4

(86-150:^)

Poorly
drained

Moist

5 YR

4/6

Yeilow-

r«d •

Jubangul-'^.r
blocky

Clay .
loam

Plastic

Sticky

• •

NIL

SiOT'f

Present

Varkala

(0-8) (8-48)

Undu-

Inting

Coconut

. Weii Mdder-
dr.sined ate

Dry ' 'ISoist

12 M

.. W

Moder

ate

Iteist

Very slowly
dralred

r'-eet erosion

5. YP.

3/4

Dark

red

btwm

r'oder-

ately
cmitib

Gravelly
Sandy
Loam

tTon-

piastic

Slightly
sticky

Smooth

Plently

'oderateiy
rapid

8 Cm

2.5 YR

3/6

Dark

Suban-

gular
blocky•

Gravelly
Sandy
Loam

Sllg itly
• plastic

Slightly
sticky

Gradual

' wavy

Few

Slow

4 0cn)

KIL •

5 YR

4/6

5 YT>

4/6

Ye1low- Ye 1lowlsh
ish

• E«<»

Hlocky

Gravetty
Sandy

Loam

Kassive

Sa ndy
Clay
Loam

Plastic Plastic

Sticky

Gradual

wavy

v^ry few
fine roots

Sticky

. .bruot

NTL

Slow Very slow

Present Present

34 ew 79«>»

"7q_=;
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with Very foiSbW in the starfaee layer to dark brown and

yeilowiish- -brown in -pie subswiaco layers' while the •rrafcjupl^d
of Netltiinanggd and Varkala have darle ht&m surfa^a soils an^

yellowish red sub s^face layers#

Between 'profiles there -is .marked di£.ferenee in soil

colour of upland and ; rhidupland profiles of Kulathupusha •

However there is not much Qiff6ir0nee fos-feween the - midupland

•and upland profiles of Hedumahf©<3'and Vafkal.a.

Teaetiiire

In all the>locations th© upland profile is"gravelly

throughout Opiate 2,5 and i)^ The profiles contain 38 to 83

percent grav^fels, Mojre than 7B pelrcent of gravels are present

in the profiles of Kedumangad and Varlcala* However at

Kulathupusha location gravel content is noticed to be less

than 6© percent, texttire of the profiles also are between

gravelly sandy clay lo^ An one esttreM© to gravelly clay

loam on the other in all locations*, IRie Surface of Varkala

profile contains nKsre than fB percent <Table 1 and 2) gravel

(plate 9) , i!«hile the gravel. Content is less at Hedwenangad

and Kulathupuzha (plate 5# 2 ar»3 14),

2?he r-'; piidapland profiles in all locations have almost

similar content of gravel as that of the upland profiles

{plate 1S)» Location i^ise ^ere is not much difference between

upland and 'v.-midupland profiles in'-their gravel content (plates

14 and 15)^
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Coiisi<a«ring tile c^parative content of gravels in the

.siarfaee soii in ,Kulatliup«^a. anfl NeiumangaS. there Is an"
I

increasing trend tis^iie at Varltala a decreasing trend down

the profile is noticed* fhe testiare of the niiduplana

profile is gjfaveily sandy lo^ to grairelly clay loam in ail

the locations (Taisle 1,1 araS i»l).

Structiire

In'.the ca;^ ••••©£ :the upland profil©. at Kuiathupuzha# the

depth-wisif variation in structure is from granular to massive.

At Nediimangaa it is siibangular blqcky throufhout iaie profile,

?l?h© Varkala profile-isehaves uniqua, '$he surface'® has a weak

me<3ium cstinib while.th© lowest layer h^ a massive structure

(Tatole 1 and i»i)«

SticHtiess. and Plasticity

'Saie t^lana'profiles of JCulathupUKha, lleaumangad and

.Varkaia laeliave sitniiarly# ie with, friable* slightly eticlcy

and non-plastic surface layer and a sticky and plastic lower

layer. Th& --rnidupland profiles also behave sinsilarly as in

the case of the upland profiles» . Between profiles there is.

not much difference in all locations (Table 1 ana 1»1)»

SouHiaary

horison boundary of Kulatiiupuaha upland is gradually

wavy to gras3iially an©oth^ :V®iile at Sedumangad it is clear

to wavy .and at Va^kaia it is clear to abrupt (Table !)•



goncre-bions/nodtales

Mt. Varkala pmiile&$ ailQuiar to^ sufeangal^r ferruginous

gravels of 2 , to 5 Kp diamete:^^ noticed throughout the

pfofilest Black eoloured ijoduleg of 0,2 to i mm diameter

are pi^sent in^ tjje^ surfaee o£ .Kulathupusha profil^ 'while
at i^edumangad sifiiilai? nodules are intermediat© in colour and

size, Gomparing the profiles in two i^ysiographic positions

of the'^aine"loeati©iss marked' difference' is not observed#'

Mottlihcr '•

•Colour .mptfelings are iioticed at^ fallid softes of Farkala

and Medtaraangad^. Miil(S it is rearely observed at lower layers

of KulathupuEha. at KulathupUssha in the 3r<a layer greyish

white- and white niottiings at erratic positions are observed

Ct.S ifR 6/S Beddish yellow). At the lowest Ifryer similar

mottling {?»$ YR 6/6 Reddish yellow) is also observed, At

Nediamarsgad upland iii the third layer njottlings o£ yellow#
N , •

pink and less reddish colours could be observed (S YR 3/2 Dark

reddish brow, 10 6/6 Brovmish yellow 2 #5 VR 5/6 R©c ) « At

the bottom layer, red, yellow, white and pink mottlincfs

observed {7.5 YR f/S /^eddish yellov?, S YH 4/4 Reddish brown,

;2*S YR 4/6 Red),* '

A-fc Varkala upland red, pink and yellow nsottllags are

observed in the third layer (2.5 YR,3/6 park red# 2.5|YR

3/4 Dark reddish"biRSWi 10 YS% 7/6 Yellow).. '-^t the fourth layer
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piiilEttaQxre yaliow aas less ired mottling# observe^*

4/a red, T.S tR 6/8 fesdaish yellow).

46

2.5 Ml

At Rulsthtapiasha ?-^nidiipland profile the third hoirizoii

has no significant raottlings* In the fourth layer howiver
v^ftiifciah and grey erratie- mottlings. m higger pockets aite
observed# Xn these poclftets fine s^d to co^se sand siaed

sillminitlcgnfecss is obser\»'ed (7*S ^ 7/$ Reddish yellow)#

At K0d,t3in.angari v/fhidiipland profile yelloH^ yellowish- red^ pink#

grey and white mottling are obses^S in the third layer

<7.S Yk 6/8 Reddish yellow, 7*5 m 6/4 Mght brown, 10 m 7/8

Yellow^lje in the fourtai layer more pink# grey, yellow

and less radish raottlings are observed (7*5 YR 6/S Mght

brown, 10 YR 6/6 Srox-mlsh yellow). 6t Verkala ; mic3upiand

profile in the third and fourth layer dark pinkish red and

whitish yellow siottlings are observed (2i»5 "5® 3/6 Dark red, 7#S

YR 7/6 Reddish yellow),

thickness Of laterite horiaon (Table 1 and 1*1)

At Kulathupusha the soil is almost tmiform throu^out

the profiles in the case of upland and rroldmpland profiles

except in qase of ferrug4ni2:ed sand pockets in the form

of triable boulders (plates 3 and 4)^ Hard laterite layer

is absent in both the oases# At Nedvwangad in the upland

profile the laterite layer is below a depth of 100 cm. In
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• Im ^the, case &£ r.,-.mi^pJland pifofiies. it is clear and

smooth wavy at Kulathupiazha and NediBnangad; while at ^arkala

it is smooth t© abrupt (ifable l#i)«

. 'Goniparing profiles in -twd^ t0.pog3faphicai positions in

the aam l^-ation raarked d̂ifferent© is noi^ccd-between the-

pairs of profiles in hprison bcjunSary (5?able 1 and

Pres&noe of roots"

In the case of uplsuad profiles the root activity is

o&served upto- a, depi^ 6£ iS csa, while in- th^ case of ••'i5^i<aaplana

profiles it is eeen-upto 63 ^ at Kulath-upaahay^^ 'cia, .at '. , -

jlednroancjaa and 48 can at Varltala, Between profiles there i3

not much diffarence in the extent of root activity at Kula-

thupuaha and Varkala^; ^ile.' at. Ifediimaii9ad -it is alraost double '
in the rniMupland <^able % and 1«1)

Permeability

In the ease of upland profiles permeability is moderate
• " ' ' > ' •' '

to slow at Kuiathupuzha and Ne<aiiinahgad while at Varlcala it

is rapid to moderately slow# In'-the tsase.'of ••-•roidupiand

profiles at Kulathupuzha and Nedisnangad it is moderate to

moderately slow# vAiil© at Varlcala it is raodera^ly r^pid to

•'slowi Comparing the profiles in;t^' topographical positions

in the same location there is not tiiucdl^ difference between

pair^ of profiles at K^lathuptizha and Nedumangad while there

is marked difference in the permeability of the profiles' at

"^aarlea-la, (Table 1 and
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tHe' 4tti layair Meaehed are pr«s^©rtt« •' in the -"roi-d'apland

profile at Neduraan^a lat^rite layer is present feelow 100 ems.

At Varkala the hard laterite layer is present at'78,dm dept^ '

in th0 tapiland pr©liM and tel«^ St-^<86 it -.mMupland piofil#*.--

B&txmm l6Gati<ms Varicala upland pi^file is with highly

ferruginized- hard laterite layer, while tine ••imidupland profile-

i? Silida_ rich,- loeation'-'in th© tipland profil®

laterite l9:3^r, isdominantly ier.imiginoua#: ;and pa^ly aluraindus*

At Kulathnpugiha even there is no specifie laterite

layer upt© 150 cms# in the 3rd and 4th layers of both npl^d

anri rtfidi ixpland profiles a tendency for' laterite formation telow

iSO Mt the laterite layers of upland and '^itiidupiai^

profiles at Nednmangad and Varkala lies with in st depth of 2

ffietres-'ti^ich 'is soft- when moist"and hard; ii^m dry#/' ©ompars-

tive order of increasing hardness (by feel) is follows s-

Nedtamangad upland Varkala ' inidupland Nedumangad Tiigidupland

Varkala •Upland*-.. . " ' ' •

g?opocrraphv

The sites' of uplaod profiles at.J^latbupusha are mostly

located in undiilating terrain while those of Nedumangad ^d

Varkala are on sloping land, :-'B-aidupland profiles, are' also •

located:,in'similar topography (fable. 1 and

' Z^and -tJiSa. .^Tab.le 1, •

At Kulathupusha s^il profile is from a location under

virgin vegetation# while at Nedumangad and Varkala the profiles

3
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. : ^ • moFiizE
liifogmaliieiri o£ the site

/

Kulathmaugha upland

a) Profile s

h) Soil^ 'Wspe- ^ ; •*

&) fJigher category - " s '

d) Date of eseaunination s 2I,«11-1984

e),Author •i R. Saakafmlmtty Kalr ' •

f? ljoea1S:i©n ' "• • • -t a K»li* Korth'M Kulathupiizha • Oa •»

Trivaiidriiin Shenkotta Road# District

'oiiiloa.-- ' ^ •

LatitiMe - 8 *-^5$ anfi 8 - 96 Korth

JksngitMe- 77* 3 and 77* 4 East

g} Elevation, t 240 meters'Hi,$»!.

h) Zaad Jormi

1) Ehysiogaraphic position » Unaulating terrain

2> SurrotmSin^ land form •- sloping

'3>. Merotopography. -.^- ©ently ©loping

4) SloE^ on which profile is located - top of hill# gently

. ^ , Sloping

•*>. ciia^t^,

Huirdd ts^opioal climte; f^ah annual rain fall is 2961 ♦S ram

'iMich is diatritJUtea throughout year with a very little dry

.spellf- the'iRean'-tssmperature ranges, from 19 to' 35

ZX.Cenegal igt£o3cmat:a.Qn o£ -the Soil

a) Parent rnaterial s Derived from sillimanitiG gneiss
-.and also associated ro^lcs^ collu-^- '

vial deposit ai?e also seen.

•fetaiitQ S©ii

3"

--;\3
/•



50

b) Draiiiaae Well drained with moderately slow

iaternai psrini&^lllty*

c) btoistur^ condifeioii l^ist throughout.,
1ft the profile

a) 5ep^ of (jtomLd
water "table "

Pres&n&ei of
surface Qtofte

f) Evideftee of

g) l^esen'ce of salt
or alkali

W Hiienan Infla^efe

II insters

mi

R£ll gully erosion#

mi

Hii

Bi?ief- <5es(gyit?tion of' the toroflie

3?he profile Is drained throitghoiat, internal permeability

M slow# 0met content Incireasing with" depth* influence

of organic matter Is hi#i dtie to forest vegetation tsdiich

imparts bro^mish black colour to th© top layer, red coloxir

increases i#ll^ depths fhe presence o^ roots are noticed in

th© lot-^er horizons of the profile; crotovinas are seen in

^orizioni ants are ndticed in 'BhoJrislon. Signs of laterisa-

tion is not very clear within '^e profile.# boulders are also

riiat t#ith^ Solum has got gravelly clay loam t^cture#

IV, Profile description

0 - 36 em Dark brownish when iraist (iO lR/3/3); ioamy#
granular strueture? and slightly sticky .

non plastic; friable moist; abundant roots;

gradually wavy boundary# well drrftned.

r'"'
2

- •• • • <J.



36 - 69 cm

109^

109 - 150 cm

51

E>ar3c greyish bi?own (10 m 3/2)"When inoistf

gravelly clay weaJc granular# slightly

sticHy tout not plasitic# fjri^le moist;

abandant roots, crotovihsspresent| gradual

wavy boundary? inoaQirate permeability*

fellowisll -tm tl M 4/6') ^eh isois't; gravelly

clay# anguiar blwslcy? sticky plastic;
firm Hfeigt gra4ual smooth bounaary; laoderately

•siow^ perme^ility* •

Yellowish red (S ifK 4/e) on moist; elayey,

raassiv®; stic^ and plastic? firm moist?
slowly' peirmeables. Big ana\soft\boulders are

• pr©0#nt.:-

Information of site .

a)

b) Soil -Nw '

c) Highest category of
clas'sificatibn

a) Sate,of Exatfiination

e) Author

i) Location;

^edtamanaacl ttolana

•» B '

4 X»aterite ' ;';

s ZneeptiBoX

I •2t-tl,-1904.

8 R.Sankar^lcutty Nair

s 3 K*M# from Wedumanga^ bus stasfca

\ towards, NoriQi,#." -Hear Kallampara

river*, •

I 150 metfers aboveg) Elevation

h) Land form

1) s^ysiographic positis^

a^surroun-diniiana fosam

•3), MAcrotopogiraphy
4) Slope on whidh profile is

ioGate«3t

/ • /

/

t sloping

f sloping towards\est

$ gently sloping ,

j gently sloping

3
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i) Land use i Topidsa# Cashew# 'Hack, grass

j) Climate i Huraia troj>i<3ail ellmate, raeali

aiafihtaai temp^atiiMf© ranges frora

Rainfall t 1798,17 ram

Dry-seasoii, is frcKn.-March tci April-May.. •

IIE.-Genfegal iRgoEmation of .th© 3©il s •

a) Parent material i Charao!kites

b) Dr^hage i Mo^^ratqiy ^rai&ed

e) itoisture eohdition
of th©' profile i J^ist below 25 ems

4) Depth of grouqa water
table , • » 20 meters

e) PsmenG& of surface.'
ston® • s- Nil

f) Bxfiaence of-©irosioiis- Sh©et and' gtilly-erosion

g) Pr&senciB of salt or
alkali • ; 4 iJil

ii) Hiaman iiifluene^ : Confined to top 20 to 30 cms,

I.II, Brief d^seription of the pgofii®

®he soiig have been developed from gneissic mrent

mlifeerial a^e loeated ±ti tindtalating rolling topography.

Surface is 0r©y brovaai and is gravelly loam, Accumula

tion of gray eoloure<2 Kaoliuit© can be noticea at fandoni,

the laterite gravels' bf'irregular'siae ean be s^en from

second layer.

a . • . ^
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L/

IV, PfofilQ desegiatioh

0 2.8 can

.i,8«"S7 csfi

57-108 csm

iOB^lSO

©ark brow (10 4/3) raoist? gravelly
loaimj stibanguieir blcfckyf slightly sticky,

aoaplQStief friable raoisti abundant roots,

mMerafee pexweafeility# ' .

liO^ i^-,4/i);n^is.t# ^l£iy loaiiii. ,
S^an^lar feloGkyi siiflsty sticky? slightlisr
plasticI thm rapist? finer roots? wavy

botmdaryir Hio«aerate peri«eabiiity»

l^ellowish h'som (10 5/6) moist? clay loam?

sttb^gnlar bloeky? sticky and plastic,

laoist,. roofc; infitaenee spare©.? slowl: '̂"'

ieliowislht red (5 "HE 4/6) on moist, clayey?
si3^ang\il^ blocky, iStic^ and plastic#

filiR TBoist? no roots? piowly permeable, no

specific plinthitic iayej: observed with in

a) Profile No* i

h) Soil name S

e> Hi#ier' category . I

:4l i.^t© of Ssjaroination. t

e) Author ' i

£) location «

Varkala upland

3.

iiaterite

inceptisoi

.30-3-lf84;

•R^ Sankarankutty Hair

2 k.m. tOTsards east from Varkala

railway station ie. Chertikttnnam*
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g) Elevation s 100 m above

Latlttade - 8®^B2» Korth

laongitwd© « 76^-52* East

h) tond .iowm

1)" S%yslographic position - cSeritly sloping

,2) Syrrotmdirsg land form - Slightly sloping tov^ards
east

3) Hierotopography - Plat

i) Slope on wMcIi profile
is i©sat@<S 8 Gently sloping

j). I>aiid use : Tapioca, Goconut and. Jack

k) eliraate t ffiamid tropidal oliraat©.

Mean anntial teffipsrature -s 27^C

Pteaxi iannml rainfall s 876 wm-

Dry season i Hoveiatoer to March.

22« General Information on the soil

a) Parent material t ^Granitic rocks

b) Drainage s r-foderately well drained

c) Moisture conditions Moist below 30- cms
of the profile

Q)Dssptli, of grotind
xfater table ' 8 25 m

'e) i^esence of surface
©ton©.# rock outcx-ops

aoialders present offers resistance to tillage operation.

f . f) Evidence of erosions Sheet erosion

g) Human influence s Confined t© top IS to 25 cms.,

h) Presence of salt ' ' .
or alkali s Nil
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iXI, Brief desdripfeion of the torofile

Shallow.# R^derately draiaed radish brown profile*

Root infltiende is there at the top 30 plinthite layer is

at 131 em ii;ith iron stone gravels. Gravels are present

liiore in the s^lrfaee# soils am lodse ^ top layers and •

TiniforRi in eolour# HintSjite is witJi agtregation of ferru-

genous gravels#

l^ofile descrietioh

0 «• 12 cm Darlc brown t7#S YR 4/4) moist? gravelly

ioam? wea3c medium and eo^se qruinbf con**
eretions are present^ slightly aticlgr

not plastic? friable moist, rpota abandant;

wavy cle;^ boundary? rapid penneability#

l2«-39 ^ Radish bros® YR S/4) racist? gravelly
sandy clay, loara? weaic granular, slightly

sticky and lion plastic, slightly hard-dry,

$m root3>tongued boundary? moderately

' 'rapid permeability.

39-78 0R Reddish (2 *5 YR/5/&) moist? gravelly sandy

clay loara? ^ubangular Mocky; slightly

sticky and .slightly plastic, friable moist?

roots are sparce? wavy boundary, moderately

rapid pe^e#>ility,

tS-lSO cm • • Reddish (2#S W 4/$) moist, gravelly clayi
massive stnicture, sticky and slightly

plastic, friable moist# roots Nil, moder

ately slow permeability, Plinthite layer#



' .iaforasit-Mtl-Of ,

a) Profile Nb» ^ . ,f

b) Soil ISIsastffif i

0' Higli®r cafe®tOJ^ . i

dl P&t® Qf •'exarai^ation ' i

0) l^uthdr ••- '5,

f) Locatioa.' i

t) Elevation

h) Jiiaaa •form

1} .]Kiysi<^raphie. position-1
•*

2) Surrounding, land 4-'

3) -Microtopograpliy ' s

i) -Slope cm whi6h. ptofi'l® is
location. I,

J)' Climate i

L^'

56

• Kmlafehiarmglaa -mid •upland -

4 ' ' _ _. ,
liaterite

Altisol

--:i5^ia'''1984 ; • ^ .

JR, Sankarankutty Hair

2 k#!n# Nor^h of Kulattepuzlia

on ®rivan!i3rtam Sheakotta Roaa*

Distriet; Quiloii#,.

.Iiatifcude 1 8'« m* aua 8* S6»
.^lorth

liongitti^e t 77*»3 and 77,4* east,^

ISO meter M,S*L,

Hilla aad-Valleys are met with

surface has got a convex shape.

Hilly ' ^
-•e<&ntly'^loping

siQpiaf,

Ar^a enjoys a hot homid tropical

ciimate* ahnual rainfall

is 296i#6 nira» 'She rainfall is

received during almost all inonths*

*She tm&k .teinperature ranges frcmi

l9^G'to litt season is

very little met witdi in January

to Pebamai^#
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tl,#- Qenegai- to£^l?mation of the,.^oii •^.

a> ,:^3reii% .1. ©eri'v^ea-.iroia ^
• gaeig^ ana aesoeiated jtmUs.*

^3;'©3faiaa-^ ' ' t 'Weil ^Jraitiea with modef-ateiy
"'' '. iatarnal ^nweatoilitf-i

#). 'Msisttif© cejn^itiOT' iii
profile • ,-1' --i^ist below 20 efns

d) Septfe of .fffomnd watajp
table

e>,. ttesesise- .©f smM&m
• • - g%Qmt • nmk •

I • w mtews

i^jm-

•£)- E^ieleftce of' erdsio®'' •M •• m&MoA

g)- Ffls'aeme© .@f salt ©JT
^ alliali.-,

'fe)'Miaiajri iafiueace I • mi

Birief .dQ^'gafiistioil c^f t!i[e"t>3r0iil&

•fti@ :-ps-©filf! ±B well %?A^ ffioSeratelT alow inter-.

nal perraeaHiitlsr* -top' l^fesr "is '.Isttsvjftish-' Maek' i« eolour

- and ^®ll«isli eolOTir pmmmm: aeis^..-- the gravel

also i0c3i|:«"a§#s. with depth* 'Kir®a®nee^ of-r©©ts ^are "seen even

tipto- e ls©fia:.c>n,« Signs #f •latetisation i^ not etiaent, B0^l«S^rs-'

' ajT© seen wl^in the proifiie -at -V^srious steafe® of weatherinf,.

'. fhe.se BoilB "have toeen'ifev<sl©p€!ia/«nd0r'"h©t 'hiami?! topical •

elimate* • , • - ..-.. .•

,<©si- ^ark "browi- ClQ- "ifS._'!4/3) 'moist?'

'po#©jratelF-0ranijl^air# slightly

•sticky- fent I3©n plastic# when Kioist

iri^lsle,# 3?©ots "afeiS!a<iant*:''©.lear snooth. -

'Ixji^ndary.* '-RiQaferat©' pemeateility* . ^
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13-32 cm

32«68 cm

68«»1S0 cjti

Veiry darJc yellowish brown (10 YR 3/4);

gravelly elay loam? weak granular? sticlsy

and sli^^tly plastic? moist' friable,, fin©
roots present; gradually wavy boundary?

moderate pernseability# Soft ^ubangular
to rounded laterite boulders are observed.

Top one'a are more reMish than lower one's,.

Brownish (7,S lfH/4/4) ; gravellsj'clay?
angular an€ foloclcyi sticky an4 plastic#

firai inoistf fine roots present; wavy boun

dary# iROfierately slow jjermeabiility. Sub-
angular rounded soft laterite boulders are

©bsersred!*

Yellowish red (5 4/8); clayey? massive?

sticky and plasstic? firm moist? roots nil,

permeability is slow*

^'..6£ the. sitQ

Nedumangad # Pazhi
board

laliutty housing
site

mid upland

a) Profile No.

fo) Higher category

c) Soil San®

d) Date of examination

Author

f) Location

Incepti^ol .

Laterite

16-12-1984

'jr., Sankarankutty Uair

3 Ian away from Nedumangad

Bus stand towards east#

Fashalmtty housiiig board

sit©»

-> j



g) elevation

h) Lana £om

1) Sti:if0iograpliie position

2) Stiyxiotinaing land farm

3) MiGjc^tdpography

i) Slope on which profile is
situated

j) l»ana tis©

k) •Cliroate

'75 m

Latitude 8 *-.51* North

liongitta^e 77®15* East

M^erately sloping

Sloping towards^ east

Flat to gently Sloping

59

! Gradually sloping^

$ ^Papioca, Tamarind; .

t The ar©a enjoys a warn' humid
tropical ciiiaate*' "Seasons are
controlled fey South ii^est and
Slori^ eaist monsoon. Maximum
pipecepitation is during June-
iJialy# Suim^r starts'by
f^bruary-March and dasts upto
May. EasteEH hilly region
reeeives-the. maximum rainfall
where eleiration is upto 6000* •
The mean rain fall is a798«17 nan*

1?hfe mean- t©raperature ranges '
fsrom 23*,6*e to 30.9»€»

X'l. Getneral infortnation of the aoil

a) Parent material

•fe) Dafainag©

•c> Bsisture ciojaaition of
•profile-

Grystallin® rocks of archean
system %^ieh are intensely
metaniorphQsed, Soils are

'mostly de'veloped from o|heissi«2
ro^ks, . .

•|f®il drained with moderat©'
internal pernieability

t, •Moist beloti^' 2S CPS*

dl Bepth' of ground watet' table 22 meiNE''

e> ' • Efeeae.ijre' of a surface stone Kfil •
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£) EvMenc© of ©ro0ion' •{ Sheet and guily.erosion

g) Presence of salt or alkali# Nil

h) Hura^ influence s Con^ned to top 20 to 30 cm»

23:3:. Brief deaerit>tion of tha nro€ile

The surrounding physiography of the profile site is

with undulating topography♦ The area enjoys a warm humid

tropical climate# Colour of top layer is dark brown to

yellowish brown, gravelly in texture. The colour changes from

yellowish brown to yellowish red as depth increases, soils

are deep* Accuinulatidn of Kaolinit^ is noticad. Surface layer

contains much of orgnie matter due to the vegetation.

• 2;v,. Rrofile deseriafeion

Depth

0-23 cm Dark brown (f,5 tR 4/4) moist; gravelly sandy
losm, subangular blocky; slightly sticky and

nort^plastic; itiolst friable; roots alnindant;

W:-/ 'crptovin^ .present?" rooderata perme^ility,

23-S6 (sa Brownish J(7,S "Sfli 5/6) moist; sandy clay loam;
- ' St^an^lar blockyi' sticky and noa plastic,- '

moist firm/ roots presents raoder&te peenea-'

. bility. ,

56w@t 4m ' •' iTellowish r^d ;CS- 'W 4/6) moist; gravel^^-y

• .sandy clay loams.- sub^'^lair blocky? slightly •,
sticky and plastic; moist fiirm^r crotovinais

preseant; roots nil; mc^erately slow permea
bility, • iiat^rite gravels are present,

\

8t-160 can Yellowish red (B IKl 4/6) moist? clay loam;
. subangular blocky; slightly sticky and
plastic# roots are absent; slowly parroeable,

' • 3



Infozroafeion of the aite

a) Profil© »€>•

b) Soil nan^

c) Higher category

d) Date of escarainatioii

&) Authpr

f) Location

g) Elevation;

Varkala

Mid gplafid

I' # . ,

• f l<aterite , , ,

3 Inceptisol

«. /l2*2wi98S' . •

I- R,,;ganl«aranHQtty Nair

# 4 3<tn# away from Varkala railway

• -;statiori towards^'West#- N©ar
\

. jfepansissffii

s t2 Meter

iatitua© 8^.S2'^ Nortw-

liongitufle s 76* 56* Bast

h) Land fom

1) JShysiographic position * Slighty sloping

2) Siirroiinding Isssd i^m s Sloping towards wes%

3) Microtopography * Sloping towards west

i) Slope on which profile is
situated

j) Land use

k) Cliraate

jsean ^.nnual rain fall i3

• Mean annual temparature

4 G^tly sloping

'» -.CSoconut

t' •Warm"'h\jml4' tropical climate

t '• fiwi- -

j 27<'G.

•DtY spell i® «iat with from November tb March,
^^ost, of th© rainfall is received during ^
South west and North east monsoon season.

s,-
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Qgngral infonmation of, the soil

a) Parent material

fe) ©rainaof©

e) Moisture csondition
of laiq profile

Granite roelcs* Rocks ^longs to
the archean crystalliae series,
^arkala beS» ©f tensiary age and
recent ailttkviuin ana alluvial sand®

are the main geological formations

of this area*

drainea 'ejct'^rnally 'wi-th moder
ate internal periissabliity.

8- Moi$t-teelow 3d cms.

£) Bvi^enc© of' ci:^sioni "-^heet erosion

If) -Kreseneie of salt or
alkaly j llil

h) rnmm influence I Gonfineti to top layers only*

Brief deaeritytioa of th@ profile

fhicknsss of aoltam varies from 115 to 180 cn® but is ,

doininently between 125 to 140 cm» fextwe varies frcan graveJJy
loam td sm^y Z&m, but'not gravelly tS^roughout. Soil i*
moderately to- very deep, re^aish brown laterite, Sub^
©oil has fOt gravelly clay loam tsxttar©. -A horigicM i®

mostly locsfise as coiapaired to B, horizon* Ferruginous gravels
lies with in the profile espeeially in the 3i^ layer. Soil

©eeuTJ fnogtly on lana^^seapQSs dharacteriaei by flat topped
hills and ridges,

-tV',. Eteofiie descriisition

Bepth

0-8 cm Park reddish brown CS XH 3/4fi moist? gravelly

. - i
1.
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mndf loam; moderately eireiab; slightly sticky

ana now plastic; ntoigt triple# roots abtin<aant;
smooth ^tinSary* i®5d©rately rapi^ permeability.

8*48 art BarJs brown <2»5 YR 3/6)poist; gravelly sandy

loam; isub angiilar bloeJcy; sSilightly dticlgr and
- ©lightly plasjtib; f.et^ roots; gradual-wavy'
• botinsaryf' alowly

48-72 C3!i Yellowish fed (S Ifit 4/g iijoiat); gravelly aandy
lo^f- sub •angiilar- blocky-; sticlcy andl plastic;

fitiis; few fin© roots; botmdary wavy; slov/ly

perrteabl©,. ferrtigteaoUs gravel# present,

72-1S0 csst Vellow^ish red (5 yK 4/6) saii<ay clay loam; massive;

stioky and plastic# aoist fiifm; no roots; abrupt

bouisdajy;' ve^ slow pepnaability..



. ' . • REsmw •

graaalometrie gomtaoaifeioat • • •

Gravels •Ifable 1 2#1> ' „•

In ^li the locatiofts the ttplan<a profile is highly

gravelly throughout* fhe profiles contain 38 to 83 parent

gravels* More than 7S percent gravels ar© contained in

Varkala aisd Hedtfinan^ad tiplan^ profiles and the next is

KulaMiUpuaha ifliieh conta|i.na #0 percent ©ravels. The siir'iea^e

soil of Varkala is gravelly eontaifiing more than 75 percent

gravels. Oravel content is found to decrease from Varkala

to Neduroaingad and iroia Hedumangad to Kulal^upuzha, The ndd

upland pEOfiles in all lociations behaves almost similarly

in gravel content to that of the respective upland profiles.

Locatibnwise significant differenl?e between profiles of

upi^d aiid itiiidupland in their gravel content could not fee

noticM# Considering the coniparatively higher content of

gravel aenexally observed an increasing trend is further

notice with depth in all locations though the pattern is.

not definite, . ,

Go^ge sand

The content of coarse sand in various horiaoni of the

profiles is presented in Table 2 and 2.1* In the upl§tnd

profiles the ieoarse sand "is more in the surface layer. The

¥ar3tala pjcofile contained more coarse sand followed by the

a

3 '•

i.

-3
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•siirface 'aaa NMuraangad profiles,.

th0 M-€®mBe mnd is fowd't®- Seerease with-.deptli

ift all i|?eaM@ag!"» • •' •

ill the >-ihi!diipland profiles si#- pat"fee3?n of distri-

butiofi of 'coum&- Sana 10 sisallajr to that- of upland profiles*

'Smfe'the •csonteBi^'oi" eoars0 -sm more- Itt Upland profiles

^an fehe: •"-rtiiidiipiaiiS proill®#^^ • •̂

Fine^ amnji'. ., ^ ' '' ' •

Wkm'iMe iani. .csontettfe.is jLaaieatea'by^ data-in •

.a aftd . Irtetpei^ve .off-the" ICKiatiofs-Ife'.has b'eem-: ofeser^ea

.©f €mmm^ with'- .a©pth:ij- •1^©. .

of-fin®, sana -/^s' lifers of Varkala

«pla.ift<a ioll-wmt -Mast. aH

sibnilsr tr$« l^as 'hmn in. the .mid'

also#- ietweea- l«at4oisi's .-'ifild-taplaiii- proflies' eoritainedl

gr#ait#r •qu«tttiti@s'©f tifi® sana MsaJ^-' the-^resimctlv'© upland

.pr®fil©s; 0se®pt at 'the'.'ttplafta- contained

iKore flije sm^d*

.iUa • ' , \/- .• / .
iPh© dlsi^lbatlaii. of'^ilt, lii soilK .profiles Is

"iMiGateSlw •fsbles' a -aud a#!"# seensills

eoatehti' deereases,, with d^pth-ln alnaost :all loeatsloa© .exeept;,

at KulS'^tapiasha upland "wh©re .m^ianJin flit- Qont&nt has

i^iaMitapusha* h

mpiaii-Q profiles

3 .,
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observed at the fourth layer* Betweeri locations much varia

tion in silt content has not been obsQfvea,

ITbie results oft the content o£ elsy in the variotMi

horisfons of -Whie profiles uhder isttady ar^ pjpesented in Tables

t and 2.1, Irrespective o£ the location it is observes

that the clay content increaseji with depth* But at Kulathu-

puzha upian<3 profile a regtilar patteria of inerease of decrease

.GOul<| hot be discovered, Ssccept at Kulathupuaha the content

of -eiajr has been observe# to foe more in the •-•ini'd.uplana profiles-

than the respective uplana- profiles-, v^kala •.-ifiid upland

recorded the rnaKiiaura amount of clay at the fourth layer though

the clay content at surface layers is low,

Textural ratios • • . . '

gjnii .aantS/eoarige- ^and

Textural ratios of the profile# aire given in Table

3 and 3,1. The fine sand by coarse sah# ratio of the Kulathui^

puaha upland ranges from 0,36 in the surface and 0»46 in the

lowest layer. While at Nedumangad it sfanges from 6k^2 in the

surface to 0»31 in the lowest la::^r and at Varltala it is

0.5-5- in th-0 aurfaee and 0.45 ih the lowest layer. Shere is

an increase with depth at Nedumangad and Kulathtapusha tijhile

it decreases with depl^i at Varkala.

,3
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•In- mm mi€ ii©s of .mibthupuzha it- Jpaif^s •

from 0:»I8-'®t iwiaefe to 0-.»:i§ itt tk# mille at

Î3edtsifm)ii,#aa- it fe^tw^eii iss th.© TOr-faee dnd 0.»S2.1tt

til© -iowit lafe#. miL at Vsrl^l^ e®..iifom, .0*93 in-the , • -

t0 l<5®e$t W^ttm^sha th©

;esti® ii^Jfeasts and-'Vaimala

siteraat®- immmm.m^ pB%%&tn i®. sii©« with depth.,

t^tti»^;toat^^-p^«l'les;©oiisiaeraM© _

•$n tha--patt^^- ®f -emiM -mt fee

ia0t£Mm a •.assTt^^fiaf' -Qf, thAs- rmtio

-eeijM' Is©. #l3>i^#:rv:ed- fer ^th©. .He^maftgaii i#eatlo!a> -ISie-' profiles

•St ts^feai?® m4<pplff'ia-^a%'tiieTmti©-''wi)ienia at aJll

iiept^S' iW'^e v-rni'd-yplgftd ••••':'

Silt/ela^ .,gatiQf. 'j^abl^ 3 and, 3*4)'

"At ^.lan€ profiles it-lies feetss^en 0*29 ~

at in tHe. law^^t la^^r wMl© at NeflwiaafM

it lies-'fee-tween 0,^iW'lia.J|h^' awiae© a at.th© lo'fej^st

arid' at 'fajricala it "i# siirfae© ais^ 9*.|| ii». •;

the l©^st: •-iaf^r* fh© .iratio' 0mm"m isier©as.ia§ treni,

irrespesstiir©' ©f the ImsMms*- , "Betweii "Xm^tims .tee, 'rsti© ^

'§&ts widen--^" iavth#-.^jri^r of-teathttpasha "S^srJsals#

^•.similar tjrend M -mia-apian^ profiles

alse^ iis all locations • "S^tweers uplafl<t •atn '̂ -atid' aplaa^ profiles

b ••>' '• . , • • . .
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l^Gation

Horizioti JtoJ

isspU Coss) ,

^'mm

t

I

M

^xfetir^ #ati©s #t' tfee'm^

4

^s#i0 • m^m :ia^s j@«3s io% /-Mi §8^
• IS# tm iB0^' . •

©*iS- 0.3& ««30 ' Q^Bf' ^ '©^^i %si

ii^it o«3Q iJ^as o^sg «,45 ••' o«4Cj ^ o*3a

t»i@, mm • .i.«S© t»»- t»Si • -t,,3i • S:#® :S».S9- §S»
iits^sssjw^iaiie^^

Horizion^ No ,1 f

B&pm Ctei' -

!•

33«6!>^ #0-
iO!>

1- s • 1 • #1

23-st ' •«'
ts#

mm • •. «*fi

^1© %IS- %«»

t €

«©• ?3-.

mm
c.^? ev5i

©*23

&^7B -0»S0 t»64 IM - 4*2« 3.60' • i.«68
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of Ktilat^upuslia aad Nedufflasigad inmeli dlffersfie© in the rati©

Gotild not fee- observed, M&imvex-.,- between the loeatioBs

MedwiaKifa«3 atsd Vajrkaia wiartea diiferen©e in the ratio has

bees se#si» ' '
1.

ratio (TaMe 3-anfi-3»l5

Ii5, the easo of mpIaW profiles at Ktilath«puaha it lies

hetx-aeen l:a.5 in- the •surfaee, 0^,7 in "liie lowest layer? at

Hedumaagad it- lies batweesi 2.®3 i& the smrfaee and 1.3 ia the.

•loi»rest layers lirhile at ¥ar1tala it is 3»8 In the surfaee

1^-2 in the lotfest la^^r, A aarrwing of the ratio with Septh

is aotieed in all legation#,.#

Ill the ©ase 'of -miidiipiaiii?! profiles at Ktalathmpaaha it

lies hetm&en 1,S to the surfaee aufi 0^8S ifl the lowest laj^r

and at Nedttmmgad it is- 2', 15 la-the sarfaee and 1#24 in the

loTOSt.' lafer while at Varfela it lies hetweefi i,»8 ia the

surface aM 0«i8 ih-th© lom&st. layer» .

• hs in the ease^ ©f tipland a aarrowiag o.f the ratio with

depth is eotieed io all, loeatioBs ia-th® ease of" ^-niiduplarM

profiles ais©-#- Setw©©ii. the profiles at Kiil^.thtipiashs aii5

Meduroaagad eohsid©rable differences iri the clay ratio cobM

not be obser^rea. Here also '¥arkala Is^haires lanicnie in- that

s.igii£fieaat n^rrovAng of ra^io frow upland to ; raidtiplana

is noticed•
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Aggreaate analysis (fable 4 and 4»1)

IrK^spectiv©- of the l^atlons: tli© peresentage of aggre-*

gates aboire 0#2S mm is fonnd to decrease vilish <aepth« In

all locations eSEcept Kul&thupazha miaipland profile, the

aggregate percentage at the- fourth layer --/is ifiore than that

of the thira layer, The percentage of aggregate is in l^e

decreasing order Varkala isiedtjmanga^ Kiilathupuzha. Between

profiles- there vtm- not much difference in all the locations.

Mean weight dimeter (^Sable 4 and 4-1)

a?h® mean ^ight-^iameti^r'is fount to decrease ^•/Ith depth

exeept at J?edtimanga^ and Varlsala upland. At %aumangaa upland

an# r> micaupland there is not smeh difference in mean weight

aiefneter" with in the profile«. h similar .observation has also

been r^corde^ for tiie Varkala upland profile also* It is

in the decreasing order Varkale midtipland Nedmiangad upland

¥arkala upland and Nedumangafi inidupl^d Kulathupussha profiles.

Single value constants

Bulk density {^Pable i- and/S»i) •• •"

The .bulk density is found to increase with, depth irres-^

'pective of t^e location. Between locations Varkala pmidupland

tecorded the highest values followed by Varkala upland. There

is not much differi^ce between profiles at Nedumangad as v/ell

aa Kulathupusha, But the least values are recorded at

Eulathupusha#
• ' • ' • r^v

r
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V.

•S'fc.TOCfetiiral iaMe^s' of- the qoS.1 aaanplas

hggi^egM^ wet

fiedumss^'adu

[Horizon "Wo.: 1. 2. 3 4.3. Z 3: 4 $
' -13^.32 -32-68 68-.- 0^' ,36»g9 €9- ' iOSr. <3-^2~

nKn*" - %Q^. ,

: '"h:

•Upimd profiles

IF^kalai:

2 3 4

i2«39 39-.9S 98-.,

A»ggZB:fa-fe®-- %' • , ' ,
aisov# &,aS inm 82*80 67.80 69*50 86•SO S4,60 83^90 84^50 85^6© 77.10 83,20

M©n. -t'^i^fe
^.10 1^60 1»60 a«oo 2.00 1^90 2*00 ,1*S0 1*70 1:»70 1.80

osrg^iM
mattusS 2»m 1^2® 1*02 0;»72 0.9S 0.90 0*69 1.20 0.90; 0,45 o;*,30

CXay % 3S#0Q 5#,00 50*00 48.00 29,00 32.20 34.50 42*10 20*00 22*20 28.10 42.10

T.sfel©^.^ 4'*!' ' : ' •• ' • tl|;d WMofiles

•lorizion NOi 1 3 4 1 2 3 4 1 • 2 _ -3 4-

©eptfe' (,®ta) • •0^36'
1'05

109s
ISO'

^0-^3; a3-ss •56-87 •€7- '
150'^

„o»t, 8*is- ,4©-72 72- ^
150'''

AggjEiggalEie %
^oim 0»2SDnrK 78»20 71^10 67.00 S6*70 81^00: 79*40 75*90 77.90 ^»10 e5»30 78*40 ai.io

Mean ^ight
•<aiafiie%©r t#.OP iA,80: 1.70 1.70 • • :2*so- . 2^00 1.70 1.80

Orgmi^'
mattsr % 2*30

/•

l^SO 1*10 0.69 1.90 1.14 0.57 0,30 1.20 ,0.40 0.14 0,12

Claj 56 37*00 4t»00 41.00 52.70 30*40 33.50 40.00 43.00 19.80 35.10 57.10 55.70
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b) Particle density (Table S and 5-1)

•fhe "particle aehsity is 'fbun<a" t© •increase with 'depth'

in botli' upland and.rsliduplahd 'except in the e^se of, Kulathu-*

puaha upland, vAiere the particle density is found to decrease

wit?i,S0ptli», tn general#, tUe .particle-• difehsity recorded at, •

upland profiles is more laian that jfeeord^ at JiiiidUpland

profiles Between locations it is in the decreasing order

¥6urkala •upland • Varleala mid'upland „ Keduraangad uplan.d,

Ned^angad r:.in±dupi^d Kulathupuaha upland Kulathupuzha mid

upland, • ' ,

e) Foroait? (^able i -wd'S-l) '

2he- porosity dc^s not show any .regular .trend,.. .But a

,slight increase^ in porosity has, been- recorded' with dep^ in ,

certain' profiles# • .-

Water ^.hoMiaa: camciti?- • ('Jabie $ and Sv»i>

The water holding capacity is found to increase with

depth in both upland and roidupland profiles. But at Kulathu-

pusha upland'and'V'TOidupiand'profiles the m^iiiTWia'value, ha#•

been recorded on the thi»3 layer and the fourth layer, shewed

a, decreasing trend-as con^aired to the' 33rd layer*•

Between locations the Kulathupugha upland and mid

upland ha\m recorded higher water holding capacity for tdie

samples in .various horizons; followed "by''Medinnangad' and. least
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*.LS
Singl© traiBe constant©

Upianif

Hfedianjangaife'

'^Horiziori No, 1 •3 • 4. • .. 1. 2 3 4,,.' .1 • 2 3 4

D©pfeii (cms) 0.3.3 13*32 . 32-6:8 S8"»,
tscT

•0-36 36-^69 ,69-
109

109-
.150^

0-lS 12-39 39-98 98-.
150*^

M1& ^eissity t^m •, t^»15 ,1*13 1»S© 1«23'. I^^IS- ;i-.22 um. 1.2# 1*23 1*30

' E'article,
denaltj 2*03 ^:im. l,8t 1,B4' 2.06 2:..l?' 2.:?S • 2.15 ,.2-.M- -.2..7S

i©3FOS2..^^- % 44..aa: Si'.94. • 4S'*^' 42:«8(l 46:*;0S • 4f*,'i0 •46 .,20 •4i*$t #5-^00 59 .'70

' Mat'sr 'teldtag
eapacitj % 36..,80 38.80 45.1©. • 44»10 34^20; 3®,.00- 40.40 S8.90 33,»40 • 30.70 36.70

ojcgsnie
•matter' % 2*40 2.:,.26 t..02 - Q^-m 0*95 •1.^2# 0*90 0.45 0»39

eiaf 38 #00 54,OQ 48,00 29 ..SO' 32%2D UpSQ 4S,10 20»00 22,^^20 SB.IO- •4 2-.10

•Moisture % • 11,0Q 9,m WM 10,00 • .3..QO • 77.o6- ©♦O'o 3.,00' .3#D • t»,©G @.oa

.

• ®plana

BpE,izion"-No'^ ' J. - •• Si' ,' ' 3 \ 4' • i 2' .3 •; • •4> '. 1 •a. 3 •4

Be^h: ifms) 0^3t .24-69-„. 69«
100

109« .
15#"

0-2^ . 23«.S6 S-6^87 •B7-.
ISO^

Q-S a«>48 48-7'2 -7a^.
l®0^

Bulls , 1*12 iJm 1:^19 'l-.SS •1»S3 1^4 1.90

Parfeiel^e
1.62;- l-«83 2.»li 2.:Si. 2.29 z*m •2,i:30 2%3S'

ibmsi% % 42,--O0" 46 ^m •m.BQ ^,.20 47*-.'e0 4t^7©' • •47.00- 40.»S4 m^3 '34-37 S'3»69

Msfcer
capacitor %,

1

3S«G0 m*3© 45.10 44.10 33:.^00 33.40 3S.50 39.40 20,90 22,40 2 a. 30 22:»S0

Orgmis
mattBt- %

Cla^ ^
Boi,0tum %•

2.30

mM
ia*00

1^7©
4s.0a
1©»0S

. 1^1©
41-. GO
IQ.^

G.69

52 .70
9.OO

1.^9©-

30.40
, •7.«.00^

1*14

33.50
8.00

0.57

40.00
8^00

0,30

43.00
• SM

1.20

19.B0
a.t5o

0^-0

3-«»;©0

-0*14

•5t.»10'
4^00

©..12

S5.70
5-.,G0

•w

-v2
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at Varkala, Between profiles of the siaitie location there was

not miich difference in the water holdiag capacity.

Ifeisture mrcentaqe at collection

The moistwre percentage•ia fauna to increase x^ith

depth in all tlie locations ©xeept Kulathupusha .upland and

mia upland. At Kulathupusha the moisfetare percentage,is found

to decrease x^ith depth,. .This'may-he dtis to the showers

received on the day of eollection of s^ples. Though thes©

have not much significance# the relevance is only removal of

jioistur© prior t© micromorpsiiological examination. This

removal has to be in a manner that will not bring about

drastic changes in tnicroniorphology.

; CHEMICAL PROPERTIES

pi-! (Pistilled water method)'

Tha pH of profile soil samples are providefl in Table

6 and 6.1. It is observed that irrespective of the location

the ^ (Socreases with depth, Betx^eisn profiles much difference
*

in ^ has. not .been ©bserve<3'.

tsH (KCl solution)

As in the- case of pH (HgO) it is seen that pK (KCl)
decrease wltih ?3eptih in all locationa*
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LocaMon.

A--

••©liSiTdLcai pEi&p©rl:i©:Si tpie soil, •s^ples

pH .and

•Etila-fetaipwigha Kedmanga^

' v.;

Varkaia

iHorizioi^Ito^^ t 2 a 4, %. 2 3 4. t 2 3 4

B,eigt35: imXB)' 0«i3 •3,I«68 68«^
f5cr

•o->m 36-69 69-109 i095:
tso^ •

30-98 98^4.
mw

•pHC<listill©d
tiafcer) 3;.^m i^.30 m*36 s*m- . S^O© 4,» S,;00 S,5- • :&,,30- S'.,3©' 3,2©

pM (Jsci
•MO' a«©o- • 4:^;Q0. •4M 3^M- 3+80' 3»80 • 4*30- 4,30 4^.©0' 4^.^10

^iii-feiess ) 8 9,&U I:Q*70- mi.20 il.20 S-*^0 •9:.80 10,70 10«90 10,70 11,10 ii,lo 11,30

.,O:,»S0 q*60; 0%40 O.ipo ©•98 O.fS 0^ ^0^47 0*29 0,36

Tafel© «» 6.3.
-

MM ^piand

Horizion No.' 1 2- 3 4 .f. 2 3- 4 1 '2 3; 4

©feptii Cghis) -0-36

109
ao9x
ISO"*"

0-2S 23^56 56^- 87:« "
150^

0-»8 ^8w48 4S-7.S
iSO^

,pl
w^©r> 5»60 •'5*3B 5,»20 5, ,20. B:«30 5.. 00 4....80 • 5*10 S^^SO 5,20 S-^10' 4,^0

m <K^.
mtnt.i&n} 4*ie 3.-90" 3;,:90 4.00 / 3:«90 3»70 3*9© 4,J0' 4,:0Q' 4^20 4.20

m
.9-.10 9^m iQ.50 10.60 0^:4O ©•9© 10.10 10,30 f,,eo ®*90 9,SG-

etonduGfcivity 0^8 0.15 oas 0^69 0,67 0,.£^ 0,15 0,10 0,#3 0,50 0,39 0,67

--a
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rM (NaF solution)

An inerea^© in pfl is observed in all eases irrespeotive

of the locations except in VarJsala mldupland where though the

trend is same^the mascitman value has b^en obtained at horizon

ISTo,# 2 and •3* •• j
I

GoMuetiigity (Table 6 an<a ,6!i«l)

The general tendency is a cfeerease in conductivity with

depth irrespective Of locations mc&pt NeduRiangad upland and

VarkalB : midvipl^id# , In, the latter two:c@$es 'the conductivity ,

increases and then decreases follow^ by ah increasig in the

four«i layer. In general the higher lvalues for conductivity

are obtained at upland thais the respective nsnidupland profile®,

Qraanic carbon and organic matter

Tti& percentage of organi# carSaon and organic -aiatter

is presented in fable 7 and 7«1« It is observed that the

content of organic matter decreases with depth irrespective

of the locations. Between locations, organic ip-atter content

is more at Kulathupuaha followed by Hedurnangad and least at

Varkala. Between profiles the organic matter content is more

at •- liiidupland pit)files in ail locations -except at, Varkala#

At V^ka>,the upland pirofile recorded more amount of organic '

matter* The organic carbon also followea -the same pattern

of distribution in all locationsf.
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g.S^C CTable T aM lA) - •••_

flif c.E#e« is fotina to inesrease with d©pi^ in all

locations ©Kcept h% Kulathtfp^islia the c.E.e,

is iQm& to decrease depth* Bstween,.'location^ the

deereas^ ia^ the oM^r ©f Ktilathiapnaka Kedum^gad

.Varkala# • Bfetweea profiles,''thiere--Is-•'not sm^ih'<§iffe#ena© iB:

all ioeations, Mt. Kedtimanga?^ midapla»<a pr©£ii^ shcw^ a

hi^er' valti® as --Con^r©<3t td that a£ iteaiimangad ,iipiasi<a pmfila.

! a^taliirron ,, , •

T^les 9. ahd-9»l;pr©seiit'the aistirifetttioR of

ir©n ia the varldus soil profiled, A general pattern of

decrease in, cofliteM t4.th. <30ptii *Sh^ lapland.

profiles .contain •hlghet'. amotmtst of, iron :thain respective

; imidapl.aai profile'^ in all locations esccept at ^arisala, ht

Varkala i<3catioa difference coulS i4dt be actieed between

profiles (s tThe content of iron decreases in the oraer of

Varlsala niid upland Varkala upland NeSamangaa upland

Nedumangad ; ^Miupland Kuiathupuzha upland ' Kulathupuaha

: :rniduplaiia» • ' ,

E3?:ehancfeai3lfe calcium*

- Thm Ixchsogeabl© Caleium: conteat of various horlsons

of the profiles are presented in T^le No»9 and 9,1# it has

been observed that the exchangeable calcium decreased with



iioaatioa

4 I
K-

CSaOT.ical pE^s^irfei©s of Isii© soil aampl®©

Me<3maisga<3«

TIpland

Varlsala

Horiz'ion No;. t:' 2:; •• ' 3 • ^ •• 1 2 • 3 • 4 .• " t ' a" • 3 • •. 4

Etept-ta (cts) ' 13""'3S; 32-68
IS#:

0«36•' m-S9 69- " . $0% -
astr' •

0-42•. i2^3§- ;39-98 98-4.
150^

^otai mi . 0^:35- Bplt o,m • •t3,M 0,19 :G^it

'

o*,a# QOB

Tofeal PSS o.xo •0.G3 • O.^QB 0»08 a.« -Q^m.' 0,i®3

•l?otal m •Oas' oas •0^2 •" Qm Cl*03 ;0*:C4-' M3 0,08

®abl© -••i.Bil:'.

[

/

1

msi# splania

Horiziqn ^KOj „ 3^ .
••»:*• 3: , 4- , i 2 / s •# . a . f ., -. 4

.:Be|}tfe C^s5-' 0«:36^ •• 30-.S9- iOSr' «-23- .33-Si. ©7^' o-s. •• •bUb' 48-72 72-.

m ISiT . 3iS(r 2,50

Tm^ m> %2I- •©•I 3 • •0»2S • a*M a.3L3. • •

Tmsa. m 0..©S ^♦OS. t},m 'oaa. 0#M • -&«,,©?• • 0.0f •%©$• • 0,04

^otal %% 0^16. •Gi-13- O»10 S»$3 • 'a«0'9

•<\

;i •;, • oo .-
^ -i •. • C5>

, * "
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Slcicafetdij

i'Hor i z ipn.; _No

(cms)

,F€g02%.
%• •

Horizion No,

'4 'h-

pxbpesMe© ©# 'the:

. .tJpisnd- .

,^11. samples*. •cal-citam .aiia--i!iagnesi\3ni

, 1:, ,. -2: • : ^ 4

0^43 -IS^SS' 32^8 68*.

•:••"• t

0-^

B^m &S0O 4j..OGO fij

3 4
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0»M

SfedimaSigsdis
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%.

G-m
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M 4

39~9B
i§r

#i.2l30 l^QOQ l^m IpSm awS0# :?^70& ?«20© 7i300
.Q«(M8 '̂ O^QtOi. %2ea,. ^»4is , •

o*i3Q tJ^oaa a^oso q*®© #*3^© 0*040 o^iso o^qes %3iQ7 o^c^s •%

% .,2 ^ t ^.4,

87-
150'

•1

Q^B

2. ^

MB •mm 73-
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depth in all locatiohg. In general the nr.rolt^pland profiles

half® a hitler exchan^abl^ ealciiam content than the correspoiti-

aing upland profiles irrespective bf locations except at

Varkala# . Varkala homvm: the profile eontainea,

high amount of ©scehange^l© caici^# Between locations the
content is more at Kulathupussha followed by Wea^gngaS anS

lea^ at Vark^a,

Exchangeable Magnesitan

T^le 9 and 9#1 presents t^e pattern o£ distribution

'o£ exchangeable •mSgneaiura. at different losiations®In. general*,
^inaghesiura content is founa .t© deereaae with depth in all
"locations ^rl^ala^ M-Var1«ala th®, lower layers qont^^

ined higher amounts of magnesitim in the Mduplaji^ profiles*

In the upl^a profile the secona layer contained fflasjimum
^ouat of exchangeable raagne^iuin. Between locations the raid
upland profiles contained higher amounts of magnesium than,
the respective upland profiles# -

• ^otal nitrogen

. Ifhe-tota "nitrogen coistent i@ represeiited in liable Mo.

8 and 8,1*' It•has been observed' that, irrespective of the .
; location,th©' nitrogen percentage decrease^; with-, depth. 3?he
percent;age of nitrogen decreases in the order of K«la^upu«ba
r rnidupiand; KulathupUsha upland Medumangad ^mxd^xpiand
Nedtamangad liipland, ¥arkala upland yarkala -Kiidupland.
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Hiosphorus

-brM- f . • •. .
availaMe phosiJtodras status of the various horizons

of the profile are presente<3 iti Ho,a and 8*1« Th&

phocphorus content aecreases t^ith depth in ail looationa.
She .content of phosphorus •has- been•ohserv®^ to he higher' at

•Kulathupiizha followed bj-• Hed^angaa .and 'least -at- VarKala*
Betwe^ profiles hoteworthF:'.aiff.^rfences'In l%iosphortiS'-•content-

could not be observed*
't

ttotaasium^

potassium content of tdie profiles is presented in

Table Ho#8 and 8*1, distribution general does not

follow a regular pattern, Sstween locations a higher value

is recoraed at ^Mathupuzha follOwe(3 by Kedumang&d with the

lOTfest ^content, at VarKala,. 'Between profiles the i-.raidupland

profiles of Pedumatigad and Varkala contained raor© pctaasiuin

than the .respective upland profiles#. There is not rm&h

difference .between profiles-at "Kulathupusha,. : •• •

Mineralogy

Salient findings on i!!iineraloglcal/-Gpmpositioh of the

fine sand firaction are presented in Table 10 and 10.1, In

general 'both heai^ and light lainerals generally- associated

with soils are loiw in the lowest horison# than in the

surface horisons irre$peetive of the topographical site or

I ^ • ' . •

: '
'"5

i
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(Table 11)

Light Illner6a.6

of, ,
(Kulathupu^a Upland) —

Prof

ile

No. I

Quartz

1 25-50%. Angular to
(0^3) subangular rounded

and broken. No «

coating.mica
, 5 to 1,0%

2 Subangular, sub-
rounded quartz ,

(13-32 )25-;50%. Organic
.matter granules

rare. Biotite

frequent. No
coating over the ^
quartz.

3 Coated- quartz

(32-68) '̂ to 10%. Lemonite
Qii) and Goethite.

Broken quartz
feldspars (without
coating) 25 to 5 0%.
Mica-rare/' Opal-rare'.

Tita-

n±uin
Iron group

Feldspar 5 - 10%•
Routile 2 -. 5%-
occational distri
bution of toiirna-"'
lin (2 to 5%)-

Zircon 5 to 2%

Feldspars frequent
5 - 10%. Opaque
rtiineral -

occational

garnet - rare
5 to 2%
Opidote -0.5-2%
Pureminerals-

• Nil-

4 Coated quartz-
angular

.crrt to subangular.
Pregnant coating
of Liuonite and,
goethite. Organic
matter rare.

Feldspars -
Abandant coated

with l£-:TKDnite Sc

goethite
Mica - Frequent

I 0,5 to 2%
epidat I
phlogo- "

Heavy Minerals

Perro f
caiciura

Mica Accessa—
group ry mine

rals

(Zircon)

Quartz Iron group

Nil 3.2 to 2% 0.5 to 2%

Black

mica

5 -10%

conspi-
quous

Nil

Bioi?ite
5 - 10%'
chalcidonT>

0.5 - 2%.-

Occa- . Flagioclays. feldspar
tional 2 to 5% '
Angular Opaque minerals
broken- occational'

10-15^ Feldspars & Magnetite
Rarely present. Organic
coated matter granules
with rare.. Opaque
Limonite minerals 2 to 5% •
angulair
quartz
present- /

High Feldspars
relief Magnetite
quartz Garnet
sub-

angular
sub-

rounded

5 to 10%

10 tol5%
rare .

rare .

Garnet - rare •

0.5-2%. High relief
Opaque minerals-
rare.

, Pure mineral
goethite - rare.
Feldspars - - rare. OO



f

(T^le 11)

Light Mlnerale

Mineralogy of fine sand fraction
(Nedumangad Upland)

pro

file
NO.

QuartE- Tita- Iron group
nitam •

(2-5%
(Magnetite,
Haematite&
Limonite)•

F|jro
cium .

Nil-

1 5-10%
DePt^ Epidot 0,5-2%

2 to 5% cjuartz coated
(0-36)with iron Quarta-are 2.5%-

cur weathered, broken
subangular and rounded •

- 2 25-50% coated with
(36-69) Limonite and haema- 2.5%

cm tite.

to 2%

Zircon 0.5

2-5%(L4monite;
•, Magnetite and

haematite) •

15-50% (2 to 5% high
relief quartz) Zircon
2-5%. Quartz coated
with Limonite epidot
present. Feldspar
2 to 5%.
25 -50% minerals are
subangular & stab-
rounded. Packing of
broken quartz. 50%
of quartz are iron
coated

(69-109)
cm

4

(109- '
150)
Qm

2 .5% - 2 to 5%
(Magnetite
dominant)*

.5 to
2%

.5 to 2%
(coating

0.5 to of Limanlte
2% • 809S Haematite

20%)

mica '

Nil'

Nil

f:

Heavy Minerals

Accessary

(Zircon)
Quartz

Others

(Titanium)

2-5%-

5-lO% iron (Allgrains
are subangular &

5-10%- subrounded. ^

5-r0% (Magnetite is
(dominant). Striking

5 to 10 feature is dominance
of iron minerals and
coating of quartz.
Epidet 10 —15%
present.

5-10%* (15 to 20?)

0.5 to
2% •

2-5%

15-20%

Broken

quartz
(25-50%)/'
rounded &
subrounded

25% coated
with Haema
tite, 10%
with Lifno-

- nite ♦

Magnetite, Haematite,
Lixiionite present.
Broken quartz of
varying size packed.

Magnetite, Haematite
and Limonite present.
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(Table 11)

[Mineralogy of fin^ sand'fx^ction'
(Varkala Upland)

Light Minerals

Profile Quartz-
No. 5 Titanium. Iron group• Perro

' calcium

(0-12)
Cm

I 10-15%

. I •

. Horizion 2 o- —
(12-39) ° ^

CflJ

10-15% '

2-5% -

39-78 3 Zircon o-ii"/..
Iron coated"o.5-2%
quartz felds- ^
par 2 0%

^ 25-50%7B-I^P 4 Zircon
0-5 to

2% •

2-5%

10-15%

(Magnetite). 0.5 to2%

2-5% Nil

10-15%, Nil

Quartz with Nil
iron coatings.

4"

Heavy Minerals

mica - Accessary . Quartz - Others
(Zircon) " Titanium

'i'

Nil 2 to 5%

. /

5-10% , 5-10% (Weathering
feldspars 2 - 5%).

Nil 2 to 5%

Nil 5-10%

Nil 2-5%

2-5%

2-5%

Feldspars
2% which

are iron-

coated •

15 to 25%
(even 5 0%) '

2 - 5%

5-10%

iron "

Feldspars 2%
• (Iron coated

quartz

feldspar)•,
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(Table 11.1)

Light Minerals

MINERALOGY OF FINE SAND FRACTION
(Kulathupuzha Midupland) Heavy Minerals

Pro-

file^
No .

Quartz

Tita

nium

group *

Iron

group

Ferro

calciiim

1 Broker, angular,
jsem subrounded

/Q_35)quartz coated
witn ^idmonite &
Haematite 25-50%'
Organic matter
present. Discon
tinuous marginal
humas deposit#

25-50% Bigger
quartz of

relief;
2-5% coating
witK magnetite*

25-5 0% More

zSco". 2 to
5% no coating

2-5%>

2-5%-

2-5% angular
magnetite
zircon

2-5% •

2-5%
Magnetite
of big arid
high relief
coating
M-L-H •

rtica

0.5 to
2% -

5 to 10%
M - H - L-

^ 25-50% Quartz
(109-15 0) of varied size Nil

c.r>7 and relief. mica
Flat, Slender, 0.5 to
typical coating 2% •
L-H.

No organic matter.

5 - 10%

H ^ M-L

Nil-

Nil

Nil

Nil

Mica,

Nil-

Nil

Accessary
minerals .

2 to 5%-

2-5%

Quartz • Others

Angular
broken

flaky-
tubular

25to 5 0%

Fe-10 to 15%
(Magnetite-10%)
(Others - 5%)
Feldspars - 2-5%
coated with
Ldoionite 2

Haematite »

_ ^ Zircon
.5 to

2% with

Flaky-
angular
quartz
25-5 0% "

coating
L-H

M-5-10%'

2 to 5 0%
broken

and fxat

0.5 to
2%

L-coating

Zircon

0.5 -feo 2%
with

l±monite
coating

ADandant

(25-5 0%
coating

L-H .

Goethite,
limonite -

rare

Hamatite-rare

,Epidote-rare

QO

oo
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(Table 11,1)

t'Si^eraXagy"of"fine -ssBCi fraction:
(Nedumangad Mldupland)

Light Minerals

Profile

No. If

'

Quartz'
«

1

he-Pbh

(0-23)
cw

25 - 5 0%
Zircon - 0.5 to 2%
(high relief)
Quartz are broken
Epidote -0.5 to 2%-

2 15 - 25% .
Feldspar - 5-^10% Flaky,
broken coated with L-H.

(23-55) Sub rounded & subangular.
cm

3

(56-87)
CD}

25-5 0%. Broken, •
subangular,
subrounded.
Feldspar 5 to 10%
coating L-H.

. 4 +
,(87-15 0)

cm

25-50% coating.L-H
Broken, angular and
subangular.

Titanium ,

• ' ' 3 • '

10 to 15%

ff.5 to 2%'

g .5-2%

5-10%

Iron group . Ferro
^ calci^-

4 -um-y

25

(M
(H
(L

5 0%

40%)
a%)
2%)

2-5%
Magnetite'

Broken

mica

0.5-10%
of high
relief •

5 to 10%
(M-8%) .
(Others-2%).

Nil

Nil-

Nil-

Nil

'

i

Heavy Minerals

Mica-Accessary Quartz•Others
minerals • _ - .

'fi - ^ 9 f

Nil. 5 - 10%

25-5 0%

complete
broken- Epidote.
quartz
coating
L-H.

, M-5-10% .

Nil •

Nil -

2.-5%

Broken

felds

par

2-5%

Zircon

2-5%-.

2-5%

bigger,
high
relief

quartz
25 to

50% •,
coating
H-L-M •

2 to 5% =

15 to 20%

coating
L-M-

subangularSt
subrounded.

2-5% 25-50%

broken,
angular
and

subangular.

Round to

Bubrounded

M.(opaque)•

i'':

GO

(iO
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(Table 11-1 )

•light Minerals

IMi'ne'faloqy of fine sanS" fractiph;

CVarkala Midupland )

Profile
No.S

Depth
CO-8 cm)

C8-48 )
cm

(48-72 )
c®

C72-150 +
Cm 3

Quartz Titanium Perro Mica
group group

Quartz Abandant.
Angular to sub-
angular-have
coating of L.
High relief
quartz.
Mica-rare

Very abundant
Angular to
subangular
Feldspar-
Abandant
Olivine-rare
Irr.atie coating
on high relief
quartz <Sc
Feldspars Vith
Gt.

feldspars
frequent
coating

of L.
Opaquem-

inal-yare

Opaque
minerals -

rare

epidote-
rare

guiarnet-
rare

chalsidonic-
'i-are

Hica-rare

Accessary
minerals

Angus]r to sub-
snfular rarely
rounded guart^-
abandant to -very
abandant. Sare
irratlc coating
of high relief
quartz only by-L

Opal-rare
high relief
opaque
minerals-
rare

Zircon-rare

Feldspar-
frequent
garnet-rare

BtAtlte-iare

Quartz-Abandant to
very abandant.
Coating of !»
on broken quartz
qrains opaque
minenlB-rare

FaLdspars
occational
to frequeiat

M-MagTiptit^ ' H-Haeniatite, t—

2lrcon-rare

Heavy Minerals

Quartz

Abandent

Peldspars-
brolcen
chalsidon
rare.

©uartz &
Feldspars
axe oD

ei{Ual
proportion

Augularto
Subangular
"bro ken
quartz-
irratic
coa-tlTig
of LtTnonita
Rare
Lithoirelix.

High relief
subangul-lr^
Bubrounded-
abandant to
very sbandant•

Perro
group

High relief

opeque minerals
frequent M-L-G
S ta 10^
Tournalin
g-arnet
Bionite
epidote
Flogophite

BARE

Qpisisue TDlneral of
high relief sub-
angular and sub-
rounded is very
frequent.
Sajrnet & epidote-

rare.

Haewati te-^~a 5ia-
Pu-re minerals-Ii

Pel-dspairs-rare

High relief 5
quartz gralni 5
subangular T:o 5
Subffounded |

frequent tjs
very frequent

Opa.aue wingrali!

Subangular to SKbrouindaA
high relief-Abwdant
coating -M -H - L
rare goetblte

Mote. Here opaque grains
than quartz .j?»rnet few
floga-phite;
epidote-0.5 to Sift

Ov-,

00



geographical iocation of the proMle» Iron bearing minerals

like magnetite# liraoiiitei» haematite, goathite ^ere appr<8ei-

ably high in the upland profiles irreapaetlve of the locations,

Occurrence of limonite wcb a sharacteristic, feature of the

lower horisons except at Kulathupuisha, litit#!:© aion# haematite-

is found to he the <a©ndnent mineral throughout the profiles.

, ^ Perromagnesimi minsrais are founfl to be absent in the

Upland profiles v^lle traces are obsei^e<3 in the rtiiduplaiid

profiles in all locations, comparatively more zircon and

«piarts are found to be present in th^ upland profiles than

the raid upland profiles at Hedumangs^ and Varkal.a. At

Kulathupuzha# zircon is rarely noticed in both profiles#

Camparativ'ely more .laiOa, -feldspars-and opaque minerals -

fotmd in the JCulathupusha profiles. Ihey are comparatively

low at Hedtiiaangad and least at Varkala,.^ These profiles are .

lottf in easily weatherable' mia^i^ls, except, Kulathupti^ha

fehere it is present frequently. ,

Considering the content of qua^s and zircon in the

profiles ^he ojfder-of weathering are Kulathupusha -•midupland:

Kulathupuzha upland Nedutmangad midUpland Varkala mid

upland. Nedumangad upland Varkala upland.

The mineral grains of upland profiles exeept Kulathu~

pUaha is angular to subangular* while in rriididupland profiles

it is subangular to sub-rounded. At Kulathupusha in both



Location

Profile no.

Colour of
plasma '

soil
fabric

R.D.P.

NRDP

Coarser/
Finer
Fraction.

Voids.

Hutnus .

Aggregate

Chlamydo
morphic
coatings•

Litho-
relics

Atgillan

Special
, obser-,
vat'ion

(Table 12)

KulathupuzhB

,.M^T-nmnrDholcqY Upland}.
Hcdumangad

VarKala

4

Reddish •

Reddish
brown-

Yellowish
red -

11 Ycllo^ -i-Yellow- Reddish

red - ^ecl

Opaque
to

yello-
Opaque

,,, , brownreddi- reddish
brown • opaque

voscpj-- •

Pore-

phyric-

Finer-

Vosc^ic
to

skel-
sepic •

Chlaitiydo-
morphic •

Finer.,

Chambers, Vughs#
channels- vessi-

cles-

brown•

Vosepic
to

Argill?-
spic •

3kel-
sepic

to

vosepic

Skel-
4

to

vosepic•

Skel-
RffTDiC •

Chlamydo. Chlan.ydo- Chlamydo-Chlamy-
morphic • morphic. morphic

Coarser.

Voghs,
vessi-
cles .

Coarser- Finer.

Planner Vessi-
packing . des &

•vughs•

Finer.

Vughs

5kel-
sepic•

. to

vosepic.

Chlamy-
do

morphic- morphic

Finer-

Vughs•
&

Vessi
des ?

brown

Skel-
sepic
to Vosepic-

vosepic •
Chlamy- chlamy- Chlamy-

Chlamy- Chlamy- ,30
do , morphic* [nj^rphic. morphic•. morphic. morphic.

Finer,

insepic. Vosepic,

More

finer .

than
coarse

fraction •

More

finer

frac

tion-

Arilla-

Voaepic • sepic
to

Finer • Finer.

present•

Flasma-

fied
humus

aggre
gates-

present

Plasma-
ficd

hurnu s

aggre

gates •

present• present. Present.

Vughs- Vughs Vessi- vuyhs. Vuyhs
vessi- cles «
cles & vughs Vsssi-
channels- channels- cles-

' present- • present- Nil- "

present

Ferri-
argillan

Nil

Noticed•-

Jerran Ferran
organ •

argill

Ferri- Ferri-

Present Scs-
O.M. quan

aggre
gate

Huraus

coating
on

grains
present *

Ferri- Ferri-
argi-
llan •

liature

of

Sub-
Subangu- angular

1^5 opaque .
sub-

Sub- Angular
angular - to

sub-
anriulfj r

Rounded
to

sub- •

Sub-

Rounded - roun
ded -

Rounded
sUb-

angular,
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IfOcatioD

•Profiia
L NO'-:r...
Colour of
plasma •

(Teble 13.1)

Kulathupuzha

Mlcromorphologyj

4 1
Yello- Reddish
wish • brown .

Varkala

2 3 ' 4
Reddish Dense Reddish
brown • reddish brown.

brown•
B.iwnl..
yellow . brown . yellow . .

brown • • brown-

soil Argilla- ArgiUa- Vosepic
fabric. sepic sepic to

vosepic • skelsepic •

Vosl<el-
sepic .

Vosepic . Vosepic Argilla- Vose- bXelvo-
to to scijic to pic to sepic •

sXel^ skel- skel- Argilla-
sepic . sepic* sepic • sepxc •

Skels-,.
epic ,

Skel-
sepic

Argilla-
sepic .

HDP

NRDP -

Coarser/
Finer Finer
Fraction -

Voids• Vughs
and
vessi-
cles •

Pore-

phyric-

' Finer'

Vessi-
cles •

Finer Finer Coarser • Coarser ,

Vughsx Vughs. Vughs, Vughs
channels vessicles, vessi- and .

S, channels, cles, Vsssi-
chambers • channels, cles •

chamber.

Finer..

Vughs •

Pore

phyro
skelic

, Coarser . Coarser. CoarserFiner . Coarser.

Vughs, Vughs Vughs
vessi- and ' and
cles • vessi- vq-ssi-

cles - cles •

Vughs ' Vughs
and and

vessi- vessi
cles. jiles-

Humus- noticed. Noticed-
(rare) .

Present - Present - Nil - Nil Plasma- Plasma- O.H.
, fied . fird present
organic organic inangu-
niacter . matter- lar spaces-

sesqui- Sesqui-
Aggre- Ferri oxide oxide
gates organ ♦ rich - rich .

of ,
sesquan

Aggre-
gates-

Ferrl-
organ

aggre
gates •

Coali-
sed

micro
aggre
gates -

Chlamydo
morphic
coatings-

Lithorelics--

Argillan- Ferri-
argillan-

Fsrri-
argillan'

Special
obser

vation"

Nature

of
skefltton'

Concretion

SkSl-
sepic to
argilla-
sepic

Sub- Sub- Sub-
angular angular . angular•
sub- sub-
rounded • rounded •

Ferri-

arg.i 1] an •

Kaolinte
accumuts

in voids

Sub-
anguiar
sub-
rounded

Mil

Ferri- Ferri-
organ- organ •

High
relief
magni-
tute

Sub- sub-
angular roun-
sub- ded >
round'.^d - ,

Nil Nil •

Present Present

Illuial Ferri- Ferri-
ferri- argi- argi-
argi.llan • llan • llan-

Ferri-
organ.

iron Ferri-
stained. argi-

llan .

Sub-

round
to

roun

ded •

Sub- Sub- Sub- ilounded
rounded rounded rounded to

to to to sub-_
rounded - rounded . rounded • rounaed^
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profiles the s:k0letal giraina are angular to sub-angular*.

ooating of iroft oxide ana fillings of fraetiired grains are

of th© increasing order*, Ktilathupusha r.ifeidupland Kmlathu*"

puzha tspiana' Sedtafmngaa oftiidupl^nd '. VarMla'r.midupland

KfedumangaS upland Varlcala upland#

The fina sana minere?(logy of ferru'g<caiaea sand IsouMers

^ , present at both profiles at Ktalathtipusha contain comparatively

sand to eoarse sand sised guartss (angular) # tree ?iliea,

haematite and ferr^an ©utans# ^ese '-are observed to -be UKsr©

abundant in the upldmtd profile*

MicrdiROgphologiv

Detailed, iniisromorphologiGal description of •Uie soil,

profiles are presented in tabled 12: and 13*1:«

In the ease of upland profiles the colour of the plasma

is reddish hro^m in the surface (plate 1## 17) to-yellowish

• red iri loi(ier layers (plate S'2#. 23) at, Kulathupuzha ^^ile ^at

!leai£Mhgad it is yellowish red to reddish bro^ <plate 24,

as, 30., 31) -^d-at Varltala it." is reddish brown ,to red, (plate

$2,'$$, 38# 39)#. •

In t^e #a©0 ©f irMduplahd profiles at Kulathupusha

(plate 40, 41>47, 48) and Nedumsngad (plat© 49, 50, 55, 56)
It is browiish yellow to yellowish brom ^hile at Varkala

it is reddish mom (plate, 57, 58>, 63,' 64) throughout the ,
. profile* ' ' ^



3?he plasmic fabric is -esosepic in the siarface Cplate

17) t^ akesisepie 'at .lowest layer (plat^^ 22# -23) of the

*jplan<a, -pro-file KulathttpaKlia svsAfe, H#atiuan0a<5f. It is^

sJselsepic ^ vosepic and rarely isotic and aespic (plates

24 to •31) »• At Varkala it-Is aseplc# ranaomly .argillasepic

and vosapi©' (pla.t©:. 32'to 39)» .In -t^.e .case,of r:d7i"t4iipland -

profiles at Kalathtipusha vosepic to skelscipic (plate 40 to 48)

at %clt!iiiaagad ife^ i'a vosepic to skelsapic. in the surface..

(plate 49, S@) and skelvosepic in lowest layer (plate 55# S6)«

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

and •argeliasepic ,in. lowest layer (plat^ 63, 64)-is'

f

in the case of upland profiles an intertextic and

ehlamydomorphic specific related dist^'i&ution pattaam i®

ofosexrv^d at Ktilathupuaha (plate 16 to i^3). In the field the

soil has a friable consistency (plate 3)• The cutans occur

m bridge©, betweeis aai^d graina# At Neduraan'gad .profiles th«

plasma tends to aggregate and a specific kind of specific

related distribution pattern termed asagglutanic is observed

-(plate m to 3i)-»

At Varkala the cutahs occur as complete coatings

as bridges around skeleton grains* giving a dermatic to

intertextic specific related dititribution. patteria^ (plate

No,32 to 39). It is more clear in the argillie horizion

which has a friable consistence in the field, to- as bridge'

t . -3
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around the sKeletoo grains^ giving a dormatie to intertesstic

specific misMm distJTibtitioii pattern (plate No, 32 to 39)i

la the ease of nmidtipl^d profiles the specific

related distribution pattern is (plate 40 to 43) similar to

respective-tiijland profile at Kmlathupmeha (plat® "16 to: §3)*

At Nedumangad the specific related distribution pattern is

InterteKti^ in the iip^r lasers (plate 49, 50# 51# 52) to

dermatic iii the lower layers (plate 53 to 56)» 5?h@ deritiatlG

specific relate dis^ibution pattern is more clear in the

4th lay^r .(plate'SS^ 56) as in' the ^se of upland-profile at

Warkala '(plate m, J^)* -At-Varlcala ^o^giutanie specific

relate distributidh pattern is seen Cplate S? to 64) fevon

though th«'profil^ia deep-with a 'pal^* clay distribution,

horiaions with argiliam are not very deap# Here the tendency

for the formation o£ an argillic horision over an 05tic

material ;.ig- clearly .©baerted (plate 6t to-64),, .

Gbhsidering the upland and r-.rtiid^pland profiles of

"Kedumangad and "iiplW-•profile.® of VarJ^la "a.rgillic"

•horizion continues to-the saprolite,, >t most a similar obser-

vation is recoMed in the upland profile of Nediimaagad# Such

' •obaervatios is •not clear. at Kulathupusha and Tr..-rnidapiahd

profiles at "Vstrkalai. _

In ease of upland profiles at Kulathupuzha fin^r

fraction is more in ^the" .isur.faee (plat# It) ^d niore

• . . - . r->



coarser fraction in, the lowesr layers Cplates 20 to 23) • At

Nedt!inaiiga€ the .suirfac© soil is I'lith finer fraction (plate 24,

25) and. CQB3tB€x: In the middle ;(plat© 27 to 29) and finer in,

tJie lower M^rs (plate 30^ 31). Similar observation is also

recorded at'X'arkala (platas 32# 33# 38# 39),, 5he distributiOFi

pattern of coarser and finer fraction in the I'-roidupland pro~

files is similar to the respective upiaad profiles.
\

Voids 8 ' In. the case of profiles of Kulathmpusha, chambers«

channels and. vesicles are the 'domiuant vo,ids in the surface-

layer (plates IB-t lif 40 and 41) and it is dorairiantly .-vughs

and vesicles in the lower layers (plate 22# 23,-47 and 48),

While at Medtiroangad -^Viaghs aad vesicles present iri all the

layers (plate 24 to 31 and 44 to 56) vesiqles'are comparatively

more in the upper leyers (plate 24.-29# 49-52). At Varkala

•Vughs, vesicles and channels are present irs the tapper layer

(plate 32# 33# 57# 58) and vvtughs and vesicles are present

in the lower layers (plates 38# 39# 63# S4) ,,

8. Plasmafied humus ^is present in the- surface layers of

all the mpiaod profiles inspect!ve of .locations (plates 16.,

17# 24# 2S# 32# 83)« ^ey are pres,€(nt as micro ai^ macro

aggregates soraparatively more at Kulathupusha, tipl^d profile

(plates 16 to 17), In the ©ocond and third layer huraus is

present as organ sesquan to organ forran irrespective of the

location (plates 18, 19# 26, 27# 34# 3S)» In the case of

. .rnidiapland profile similar observation is recorded a.t Kulathupu^ha
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and HMtraiaiifad only (plates 4© to. 43 ani, 49 to 52h

of liQsBiis mren in the swrMace lajef ©f r: micaaplanS profiles of

Varkala as clear eufeans .is isofeieed Cpla.t® •S7#,S8), chla»-

nifdOTTOirpMG relates aistribtiticsa pattern is •ofeservei oKly iB

the-tipper" layers of'both profiles of Kulathupmha (platm

16 to 1.9 ®tid 40. to 4.3') wMeli give's a sp^die f&atiare ofeseri?able

in tile pM^ols of terap^rate regions*

Lifehogeli-es.s With regard 1© the presence of iitaio.relics^ it.

is absent, in all the parofllee,#, ,is-respeetiv@ &£ iQcatlonB '

esscept KBlath^piiSh.© profiles, wtere fiae sani: sised^ silJ-imanitic

gn.^ts0 pieces 'are observed in the" lower .layers (plates- 22.#

23^ 4f 'am 48)« • \

Ctitafi B, observation of min#.ral Cubans .preaeufe. w.j(is very •

diffiGiilt at KiilQth«pMSIia loeatiQas* Organs are .present -

dominaHtly;. in the p.pper two layers of the profiles at

SCttlath^xpuslia (plalies 16 19# 40 fe-o 43) • 'fliey are- pr^sea^;

in Gorrtsitiation fe© ferran fe© sesqxi#i in. the lower layers

^3ra attrl, 41^) (pla:t@e .20# 33.^ 4S m 4827# At Keflamaogaa
©rfans me present in the giarfae© teye'r of -roidaplaM piroiile"

only (plate 49# 56), Siey are present "In. contoinatlon with

s©squai3_ in the mppe-S'. lasers of upland p-r©-tile at Se.dtaraan§a,#

(plates'-24 to 27)-, At ¥ar5cala ©i-fatts In $oni>ination wi.th

is present in the starfaee layer only •(plate 32#.' 33 - ^

md 57-^ MB)* Fe^riargillan is the eharacteristio Mature

5.;
.-,'1
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m the istterite la^st present in the,. #lant~ profile at Varkala

(plate 30 to 39)^ ruiidupian<3 profile at Kefitaman^a (plate 53

to 56) ujjiand profiles at Neaemaisgad (plat© 28 to 31) . midup^-

lana proiil^s^ at Varkala <pla^ 63 to-' U) ' in tM a-seroasiisf •

order*

' SfeeMoii ttrains8 ••grains/(qasrtz) pr^seftt, in all the-

profiles ar® eoateS wit^ fred iron oxide in all -^e profiles

•virrespeetive'Of'.the location#- are s^^tewangulair in surface

layor (plates- 16' to l9'» 2i, to 21 32 to' 'iS) •to.an^lar in-

•lower'layers '(plated 20 tO" 23'> 28 to, 36;-to- 39) at 'the

upland' profiles in" •all locations*. ^Alu^st, similar observation.

Ag reeora©a in .the rr^iiiidupl.ana .profiles '^t ^Kuiatiiupualsa (plate

40 to 48) and Nsjaumanga^ (plate 49 to S6) tj^ile fni<iipland

profile at Varkala is having sub angular to subrounded skeleton

grains -, (plate S7 to^64>t-". fise'prese'nce of. ¥®ath©r£ible mineral

lik0 jiomblenae# feldspar etc, are observed comparatively more

in the profiles at Kulat^upusha (plates 16 to 23 and 40 to 48)

and rare at Vaff^ala- (plates 12 to 39 and ST to S4) and least
' s" ' f . ' -

at:N<^umpft:gad ,-(plates 24 to 31 and 49-to, S6).«

• Quarts gr&iifei '̂ present are broken and fractured# filled

with ires iron is present in the incifeasing order upland
" . . . • \ ' ' •

. profile at Nedumahgetd -imidupland profile -of '^arkais mid

upland profile: of Kedumaiigad • and upland profile at Varkala.

1?hey abisent or rare even at- lower layers of Kulathupuzha

(plates ^3# 33 and 47> 48), Another important observation in

3



the -prmmt sfemiy is thafe unwmatiiem^, sngalai? Motit,e

!aiea ana- atjgiilar opaque minerals am present at Kmlathupuzlm

©Qiy (plate® 1# to 23 a^ad 4© t© 48)-* opa«®^ .jiin.©rals

ar© present mml'st In. othexr pTOfiles,. the^^ are im the

aecjreasing ©raer Kedteangad miduplan.4 (f'lates 4$ to 56)'

Kedmangad upland 24 to S.1J Vasisala aicMplaaa

(plat« S.7 tp #43 "Va#kala uplaoii (.i^iate 32 to 39) • 'She

opagu© rainarals pres^st are tloasinantly siXlimariit^ at both

•me of Ksiiat^iS^alia fSistee I§ tm 2$ mut 40 to 4d)

magnetite mfe Sfe^ua^anfad, an® Var&ala uplatia (PMtm- 24 to 31

and 32 to 39)# iglsile In the mMupiaina profiles &t. Varkala

(Flate S"? t© 64 m&. M®6.imBng%6. (Mates 40 to S©) psmence. '

of ffiagmetite Is observea#
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• ia ferula e©i3.t mm td «eiir isa man-g

physSofjr^piiie p©si%te© fr® hlghtm^ to l©wiaiia.

Ill e«iiif m® ^mmlB m ioiii ia msjlaisa

ifti€iiplafii p©siti«s ,a.l©Es H^ve

fte f#fs,©.0l,s ©f soils at asi ssiatipia^a

positions ia foisiii ^ M&memrn IS' isMm t& ©sssFfeste

aM hwMq mt a%i«ast. M<&m^. #f tlia pwmmmB

imol-^®3.. in #f Wim® dia.tiB©t of

l3fe©^it®s#- 'siaoiw ami fiiieff©ii©#^#iefr# iiwssaaa «ia©ral©g3r

atti ttir#e mplaai m& »!€•

Mpi^i pr#tiXa@. fs^^ala

at, tw© .^ysi#fra£«ite p©sit,£©ii0 %mm mmn s:feM:i©a# • •

MaereiiD»lieiiGQiyg

taSQiie iaric bmii?ii €©l©iiir ©t profiles-

am tsj Mgii ©rfsttie ®att©r eoutent ffiates- 3 aarl 6),

B©t^@ii pmfilmB nftifismitF to «@l©w ©fepawea at liei.iiritaii.fsd

,@sd ¥arl€al% .is- Am to a %mmm ©rf^ic

ImB&t ia th© of h^ratioft -osMhtim, '

•oi s®a©. ©f ^ mimmM clifferase# I® -

@©iS, colour toots^o^fs profii®© a.%. sCtilaQaapaslia eattM also b©

-in© t© aiffefeue#,® til# #iarttitf dcfamic -i!ia%t» .preseist

to them IfeMes 4 attfl"



©f -fehe losaMosts tfie mpiaoa and inidiipian«l

profiles are gra^ellf Cflates 14 15), may

be dii<a t© Ijiglier gra^ian-b#.. more e^osiaire# preelpitation aud

iissolatldii# 3M§BrmneeB estjlbiteil feet^jeen profiles '<%lSft4

aisd inMuplaM) eomM.als# be atie to. Miiemnc^B i» their

texture malalf^ teameea hf •topegmphiml mmwtes petai-fetiisg ..

erosion of hlgUmt particles tmm highmw topoftsptiieal sitti-

ations aasS their fTOater depesitloa at l©w©r sitwafeiofiis.# '

She. graiimlar $trtt@feiiira ©teserved a% Kialatlitspiisha profiles

are #iiiqt, %© liigli m§mie matter mM lesser c,Qnt©at &i sesqial-

osdie* fti®. Hta0$i^© itr^afttsre #tes#ri?ea ia the laterite lay^r

©f Hedm&nga^ mS. "^^rkals sltes.ara t© Migter e©iiteiit

o£ ,aoa f#rim-gi»©tis aieF* • •' . •

irre^p^^tiw ©f .the l#esti©Bs except at Kialafhupmsha

the prcaflio Is sticMer a:oi plastic .becatis© of

higher ©onteut of «3lay aa.d lesser -intent of organic -.raatter,

!flie gradual' wa^ t© graiml siii©©lsh li©risi.oa foo^sMary

observed in the•^ulathuptislsa profile .(Flates 1«3 & 4) -is

bseaiis@ ©f the lesser differences in gradient and C!«parafele

.©rgaMd matter eoateat aad lesser degree of hmmm. infltienee.*

fkB elear t© iraitrf ^iid clear .t© abrupt horision bonMarF

obsemr^d at Medtaa^wgad and VarJ^^ala (Elates 6* 3.0 & 133

are due t© low content of ©rgani© matter CFlates 6 and 8)

'• .-' -'



more clay transloeation and greater hriman influence (Plate 11),

The observation of root activity is in the increasing

order Varkala> Nedttmangad >- Kulathupuzha, may be due to

content of organic matter in the increasing order at Varkala >

NedT^angad •? Kulatiiupuaha, and clay content in decreasing

order Kulathupusha > Nedumangad > Varkala, It may also be

attributed to comparative granular structure in the increa

sing order Varkala -7 Nedumangad-> Kulathupuzha,

irrespective of the profiles moderate permeability

observed in the upper; layers in all locations is due to -pie

porous nature of the horisionsi Moderately slow to slow

permeability observed in plinthite layer or paliied zone
I. • „ . , • ,

is due to massive structturei

!3?he presence of angular to subangular ferruginous

gravels of 2 to 5mm diameter in the surfaise (Plates 9 and 12)

and through out the profiles observed (Plates 14 and 15) at

Varkala is a typical feattire of fer^ginous lat^^osols of

the tropics, is due to more exposture to heavy rainfall

insolation. It can also be attributed to comparatively

higher content of iron in the insitu laterite of the site.

Black coloured 0,2 to 1 mm diameter nodules are present in

the surface of Kulathupuzha, ifeofile (Plate 2), This may be

due to sillimanitic gjoeiss parent material,. At Nediamangad

however it is intermediary in colour and sise (Plates 5 and 7),
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More -over the of HMtimaftfai ,e©aci?^tioi5e3Ey in

natur© |Plat©s- 5|.?:,14 and iS)^» , .. . - .

Mottliags (Flates 1,4,@,8#iO and i3)

eoiQ^a? aottiing m® observed in th© pallia '^ms ot

Varfela anti W@dwmmmA Mt&rlt® profiles aacl rweelt iJ^

KmlaMmpissiia pr©fiie ^s^elaily in %he lower layears, 1?his

may be t& liighe^ water- •and Ser^etisittoms Glnf an€

lessee lateral araiaag^i. A higbeir Gont®m o£ claf an€

oeewrsfite^ of a maasiy© sfeiJiiefcup©" witii toe ;ote©i'veva moderat^ely

sloif araiaafe at. 'Vas^aia may mmovrnt- mz tsfee Mffer^fe'

l^ypes -aB^ g^©at©r .^©v-erag© of ffiofe-fcliBg,* '

ghiekness ot fallid. 2oaes8- CPIftas' 3#4#6,i#10 sUfi i3)

A laterifee laf^r ia .sigpifieasitaS'' absent at

'pwsha wliiJe ili is •pires©iit at &id V'arfcala# TjpicJal

plinthite layer is ©bse^ed-at Varkala profiles leapeeially

mpl.asa) attfl thm ®i<3np3.Q»^ |>r©£ile at Medwgirtfa^,# fhe layer

is feQtli mBsim aad fe^yufiaisea.. m Wetiaraaiigaci it is

comFaratiyely'and no% so li.^rat fl^is raay-fe® %o

the •compaxatllrely higher' eontept o£ san€ aM' orgaui® «iatt.e^

in layer* ffee presence mS § pllnlsM'fe© 3,iyejr" cpmpeE'S*

tivsly at a lower d&pm m ra«* tlisa: m Vmkala

is dee fep lesser ©rganie Tnati1::«r,. great^esr ajsgrfee of -elay

feransioeation aiaS lower aept'h oi. &fanrmnaB o£ w.st®r table

/



ios

at VarJcala., The pliutbita layer 'of ¥^rkala is pisoliti«e

ferragisiisei while at tfeey e©usist of only

fe^ttigiaoms clay saui#

Higheir wat©r tatol© aa# poasae^s t© I'l^er is the

reasoa for saniy f«riable j>alii€ aoaes ©f Hedtamangad and sandy

tmfem at Ktilathupujslia, Mb the profiles sites of

Kulathmpuaija are located in -tinamlatliig terrain, and at Kf©<att»

mangad and Var^ala floppy, it ©xpeirieaeeS srill to gully

erosion ©Kterisivsly# ^he diffei-einse: in tlie extent of erosion

obser^d at Kmlathaptisslia prMiles sit^s little aue t©

tMel«#jr natiiiral vegetation and more o^'fenie mtter of the

profile -hf phytOGyGling fMates 1,3 attd 4-)# moderately at

KedtamangM is €m t#- moderate levels' ©i organic- matter and

omltlvatioit (Platea 6'and 8)# •S^paratively-more erosion

raotieM ait Varkala igi €u© to tindiilating topography# low

content ©£,orfaiiie matter ani @tjltiwti©n (Plates' 10,11

and 12)*

PHYSiCAIt M0H5RT1BS

©rannlometrii^- ComQositioa (Plates 14 and IS and tables 2 .
and 1*1)

The .percentaf0 ©f gjps'^els ia the inland profiles "are

higher than the respective midmpland profiles of tlie three . -

locations, th© profiles at Varkala are distiactly gravelly

throughout# while at .M^diaaangad the gmvels- are present in

1



t^e Bt^faee horizons only and are- e©i3creti©nairf' iis aatiire*

within the pt'ofile It is piiathitic material, As iii thss

-case of Vairkala at .Kulathtip^sha also coiie:re-tio?iiary gra^el^

are present at both the ^urfaee'ssd at lower layers# In

addlti^ti nori«e©!3cretionarF grairelly material also oeeiars

at lower layers# liateral migration && fiaer fractioiis to

the foot slope and eonsegtient asewalatiori -of gravelly

•material in the feaels gl©p© 'fee of Qie causes for the

coraparati-^ely-higher eoatent o£ gravels recorded in

profiles at tiplaud. This- is in afre^roaat with the findings •

of Stabramofiia Iyer (1979)» She masEiraaia eontent of fravel

observed 'at Varlcala may be due to the ©Kpsswre of the soil

donseqment t© -erosrioa and stibseqwet^t har<aeiiliig» S^aeh

observations have been made in- other catenary seqaenees toy

Biswas and ©amende C1962), Sivaraja-Singhara. et^ al (1962')^,

Gupta ©t iW70 g Rongaswamy .al. lifts) aM Siabramaisia

Iyer (1979),

The finer fraction represented, by clay-^silt decreases

%«7ith depth in all laterite profiles studied* Setfci^en the

midfl>land lati^rite profiles •'arid upland profiles the olay

content in the upland profile is Invariably higher# 0©ns€«.

quently fractions between 2 nan and '©.©S mra- are less in tiie

upland profiles as compared' to raiduplaaid profiles. 1Phus

in the upland profile there le higher percentage .fraetion
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above § mm isalow 0*2 nra». ThlB iu agreeBieat with tlie

observation ff^p>rt©<3 by Sii&jr$m©ftia lye#' '{iPfil*

Tdxttiral ration Cfaisle 3 ami I.«l) •

Fiiie seits m -eoarae .sats<a tatio ©f surfae©, im

the upland lat^fite profiles afe of tlie ©r€e^ 0:».3#e

and 0,S5 jfesp^©ti.TOly Mor Eisl^ttitip^slia# &<3iti}aag®d' ssifi

ifarkala# them is. s.,mirked €@#rea,se in tlis ratio bstweea.

profiles at i/arkala {.isd the ratid fia;or©^?s. 4©'&as at .Heinraaiigaa

Kylathiipuglia rM^ch ^lae t© .the gradieat €iffer©si€!e

het-m&a. profiles ©f r€!Spa.et£i?e losations* Siiniiar ©bser-

vation and Walker Clf6S)# .Mmrali. et al

Cl§7S) Qod S«bram03?ia. lyeir (19793,

Silt./eiaii''. ratio? " ' ^ •

Silt/©iay ratio of tiie surface layesr i» tlie tiplaad

profiles 0.29, 0,52 awd 0i7| respestiTCly at Kiilatlimp«sk&#

Wediimaiagag and 't'arlml.a# %-^ile tii© ratio ior mlfiiiplaa^

.profiles .a#© 0#iiif 0*t9 ..-SEd r^^pestively* In t^

ai.i^mpl.aB6 profiles they ara doB^arativ^ly les.s. ttea that.

©i the re.spestive. upl.aisci profiles'# iifference is

m^rk#<a at" feiiimangad# wliarsas at Kiilathttpuslia aad 'tf'arlsala

the' ^ffsreudee iti. the ratio ar® ^is may be due

to cQmparatiTQlF ifail ^rainefl eoaaition of the profiles

dbs^rvea at M^^nmaugaa*.

. ' 'f. ^,-



The clay ratio, is found to bet vetry nearly •^e s^e ,

between the' profiles at Kwiathup'osha: atti MMtoangad x^ihile

at VarJcala marked differ^rjea is observesi between profiles

which is an inaication that the mi^upland profile is a'

colluvial laterite from the raaterials of finer fractions

of adjoitiing upland profile. Considering all the textiiral

ratios marked differehde i^ observed at Varkala, vjhile at.

Nedumangad the saifference is observed only in the silt/clay

ratio. SiR}il.ar observations ar^ also mad© by Gopalasf^y

C196-9) ana Subramoiiia $.y©r (itft) for the laterite and

lateritic soils of•Kerala*

Single, value coaatantsi , . - •

Simls -value' constants' ar® presented in tables S and

5,1. These values obtained for'uplanS profiles -are coir^-

rativ«5ly higher th.aij thos© of tli©- r^sijeotive mid.uplana

profiles* If increases, with depth in all profiles# Th&

observed difference between the profile at each location

and within the profile can be related mainly to their clay

content* Similar results have also been reported by

Venugopsl <1969) ,Harilcrishnsn Hair (1973) and Hassan (1977)
and Siabratnonia Iyer ^979) in the laterite ana red soils

of Kerala*
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Agggeaate analvalB anr3 Gomoarafcli/e evaluation of water

stable aqctreQates8

"She data of the structtaral indices namely percentage

of aggregates more than 0«25 3!iin diameter and mean wMght

diarneter of the aggregates of the differsnt layers of the

profiles are provided in the tables 4 and 4«.i»

A higher percentage ineidence of aggregates wit^

more than 0,25 mm dieter mean weight diameter observed

in the upland profiles than the respective midupland pro

files ^ of Wedumangad and Kulathtiptssha# At Varkala the mid-

upland profiles records higher values for the above stru

ctural indices when q^pared to respective upland profiles.

The observed difference in the structural indices between

locations# bet^en profiles and Xfith in profiles can he

related to difference in their iron content, clay and organic

^ matter content ("Sables 7 and 7«1)»

From the table it is clear that at Varkala the

influence of aggregating agent may be in the increasing

order clay content ^ iron content and , organic mtter,

Taiwan© and Dutta (1965) and Subramonia Iyer (1979) have
\

reported a similar observation• S-rom the present ^tudy
^ it can ba observed that irrespective of locations the stru-

ctxjrai indices of laterite soils are influenced by clay*

j iron and organic tnatter content#
•

\ j



GHEMIGj^L PROPERTIES

Soil reaction t (Table 6 and 6.1) The soils ajr© all aeidi€

in reaction* varies be-fct^aen the rapge 4,8 to 5»6 in

the upland and midupland profiles. Between profiles iarres-

pectivs of locations the^ pH Setermisied toy all the ^ree

methods do not differ significantly, i'rom these range value

of pH ifc can aasuraed that these soils are with sufficient

exGhangeafel© alumiiiiiim and pei-eent of base saturation is

low. The lack of difference observed % the piiw may be

due to the reserve of dominant raineral kaolinite. The

observed difference in jsllk, (Kai W solution) is little#

which is one to one and a half unit less than the respective

indicating the presence of significant amounts of

either exchangeable or,complexed slowly exchangeable alu-

inlnium, The pHs ClSJ sodium flmride solution) is found

to be greater than srespectivs |3iw indieatihg that the soil

has a net positive <^arge due to daninance of tJie exchangeable
complex by hydrous iron oxides, the rise in pH is due to

displacement of OH by flouridp*

Cation ej^chahere camcitv (Table 10 and 10*1)

Statistical analysis of the factors contributing

e,E,C, of soils ravaaled that in the case upland profile

saraples 90«S per cent contribution of soil G«E»C» is governed
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by their <3lay< organic matter^ iron, ealcium and magnssiiam

content (Y » • 1.66 k S 0,026 - 0,19

Xg + O.Sl Xg) (R « 0,95, level of signifiGanG© 1%) Wliil^
in the ease midijpland profile saraples these factors contri

bute 87»S per cent ©f the soil (Y » 6,97 « 0»S9 Xg •<•

2^34 Xg - 8*09 X3 ^ lO.OS x^ + 0.02 |Cj_) CR « 0,94 at 1% level
of sighificahce). ,

'

®ie profiles €0 :hot '^s^ibit my '4&£^n.ite pattern

either ^thin or bett^een loaation?# ^is may be due to tho

lesser difference in the content of clay, organic matter,

iron# calcium and magnesia* At ICulathupuaha midupiand C»E«G,

uniquely decrease® with depth*

Inepit© of the hi#%er content of clay all the profiles

exhibit low CfEfCf values# which necessarily is duo to the

occurrence of Kaolihitic type of clay minerals* 3?he low

CiEmCt of tfcies© profiles' irrespective of the locations can

be attributed to the characteristically predominant Kaolinite

and the dilution effect there on by the free oxides in the

profile. Sati^narayana and Thorns (1962) working ifiith

Malabar laterites, Menon and Mari-mlmlandai (19S7) working

on red and laterite soils of Tamilnadu# Venugopal and Koshy

(1976) , Subramonia Iyer (1979) worlcing in laterite and red

soils of Kerala got similar results.
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Comparatively# caleiiim eontent is higher than the

magiiesitJm content esseept in the mldupland profiles of

Varkala# where lower layer has been observed to contain

higher magnesiiim donteat th^ th© contssit of calcitsm#

Bieir influence on e.E.C, of the soil is highly significant,

galeitam .and Haoneaiiam •'

Galeitsn an<3 Magnesitun eontent of all the profiles

are coiftparativoly lower due to the inherently lovjer content

of ealcitHR and Magnesitam containing niinerals in the parent

material and heaiiy precipitation consequent to i^^ich those

which ocetarreQ have Joeen weathered and lost» ealcitaii and

Magriesitam contents follows a definite pattens in the profiles

irrespective of locations* fh©y both decrease with depth

except in the raidupland profiles of Varlcala alone where the

magnesium content' i® fomid to increase with depth* Thi.®

siay be due to the neanaesB- t© the sea coast and the possi-'

foility that the iateritic material itself has been formed

from- the soil material deposited alluvially on marine

formations*,

Iron

fotal content of iron in the various, profiles is

presented in table 9 and 9*1 m 5?he total" Irop content- of _

upland profile in general is higheir than, the corresponding

midupland-prb-files in'all the three locations« ' iron content
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of upland profile at Medtisnangad and both of the upland and

midupland at Var^ala behaves aimoat sJUnilarly. On the
I

basis of thair total iroh content the prefiles can

placed in the inereasing! order midupland Kialathupuzha ">

upland Kulathupuaha "' rddupland Hedumarigad > Upland Nediamangad ^

Upland Varkalat md > midtiipland Varkala# lliese' observed

differences in iix^n content and Its qon3e<ni©nt refelction

on soil colour (^able | > and 9»1) and other properties
relying on iron content kudh depth of occurrence of

plinti^itic layerI hardness of the plinthitlc layer (J^lates

10 and 37) eto#^ are depended on the extent and degree of ^ ^ ^

laterisation* ;
I

Profiles at Nedumangad and Varkala are highly ferru-
, I

tjrhen comparsd' to that oit Kulathupusha ie«. the process

of ferruginisation is at!its raaximum at Varkala, intsxroediary
I

at Wedumangad and least at Kulathupushaf With regain to

the content of total iron a decrease with depth is observed.

This •decrease is more clear in the upland profile of yarkala

and midupland profile of jMedumaagad#-

It. is. significant to point out "the close parallelism

b^ttv^en vegetation and extent of latcrisation as observed

in the tte^e sets of profiles from nearly the same latitude

but from different physiographic locations and vegetations.

Thus the profiles with increasing laterisation from Kulathupusha
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to Hed^attgad and Yarkala represents the typical three major

physiographic regions namely forest# midlands and coastal

regions• The vegetation also typically changes in these

three regions» the forests ©f Kulathupuaha are the

typical dedidwous forest type while the We<atsmangad area

represents the regions in the midland with foot hills of

the Western ghats with tree crops of the plantation type

deliberately planted in forffierly. forested ai^'sas#' She coastal

areas of the V^kala region represents the typical coastal

vegetation with coconuta in laplanfl and paddy in the, lowland.

In vietf of this differine© in vegetation raarked differenees

have been observed in certain properties of soil which

we consider as critical for int Cfsxtion of laterisation.

©ne stieh is the content of organic matter. Thas organic

matter is higher in forept areas i^ile they are lower in

coastal regions•

Mineralogy

The salient finding regatding t^e primary mineral

asserrtbiage# comparative dorainance of minerals in the fine

sand fraction are given in table 11 and 11»l.

All the three- midupland profiles stiadied at least to

a certain depth are ccxnp&sed o£ soil of secondary origin,

derived from the colluvial cmi alluvial nmterial derived from
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the respective upland areas. The midupland laterites are

therefore detretal in origin.

Zircon, tourmaline, rutile, hornblende, epidote and

chlorite among heavy and quartz and feldspar among the light

ndn^rals are known to be generally dominant in the primary

mineral assemblage of laterites.

The major primary minerals reported from Indian

laterites are quartz# Kaolin, goethite with small amoxmts

of illite and gibbsite. Haematite is also present near the

surface (Roonwal and Garlapuri 1982), m unusual feature

observed in the study is the high mica content in the

profiles of Kulathupuzha and Kedmangad, The fact that they

are biotites show the juvenile nature of the soils as

under the highly weathering intensities in the Kerala region.

Occurrence of biotites iii the fine sand mineral assemblage

': is rarely encountered, contrary to tJie usual tendency of

p^simony in the mineral assemblage, in the profiles of the

present study a tendency for a larger number of minerals

to occur in the fine sand fraction has been observed. The

content of quarts is comparativ^y hi?^ ^in the-

profiles in the decreasing order in the profiles of Kulathu-

piizha ^ Ifediimangad Varkala. The lower content of easily
weatherable minerals in all the locations except Kulathupuzha

reveals that the intensity facjtors of weathering have been

.-1
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veiTf a©tiv# as t© laals© them nearly ^ibiact. .This' Is tmcosi-

foraiitf flith m® ©ajrller- iinaiag ©f Snbiemmnin Iyer •''

in Boim ©£ s%uai®@ eoaa?3fite€ as #oiapariiS©n of

propertied -feet^eii fores^d, aafl. €©foresteS area it

liias 'm®n Qhs^^etA ^feli© a©pfeti©a of ©irfasaic aarbon after

deforestation is r.api# wi'^ •spppsfi^cze of. significant signs

of laterisatiois esgseislly the sfissst si^Afieaiat. one of

inamatiOft#

•III stmiyiiif 'tlie inteusitF oM waattieriog estimate

©£• tlie relativ© afetjndas©© of reslstsnt mineraig like aircott

asS quarts etc* tia^© :^e®, ^»pioye«l ia th& present investi-;

gatioa, ©n, th© teatis ©f tite- eoraparttive abmodauce of these •

minerals the .soils are in '^e iiiereasiiig .ora©r o£ t^atherlnf
\

is the pro-illm Ktilathwpmh® iniattpl.axi4. > ^3dattep«,sli3 uplsad >

Seit^aisga^ •raidmplaM '/¥eiyraarifM mlmS. VVarltala oddtjplaiifi >

¥ar"kala 'iiplan^'t

• 'IrOB teairtog miBerals (W&^miginons)' |.i,k@ teematit©# .

liaionit0ir. are appreciablF .tlie upiaai pro

file©.* Maftiaem3.tite^, goethit® mM .ftaem3fci.t0 e©iit©nt are.

comparatively^ more ia -iilie-''tiplaM profiles esifhiifeitiiig the

coliwial imture' of their fe^atlaa# tccarreacs© of liraonite

is--^e •charact^ri.stic .feattar© o£ tte .lowar iiorls©ns of all

the profiles ©sdiiMting^ ©araparati^ely greater lifQratloa in
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the lovjdir layer and |i©ssifely eoufeittuoiaslF t© ©nabls the

fo£mati0ii, of tliis iRiifsesml*

!l?l}e fesr-^Eiaffsesiwii iatB,era.i@ are to Ise

pres0i4t ©aly trade® in-all th© ^©files, Mrcon la

•fetiiKJ t© fee 'app^'ecniafeiy- im l3©#i uplaM midVLpland

•pm£i-l®0 ak Wawkal^if. ' at; IfeSiiraaiigad aaS rare

at. Ktila%fimpu3ils.a:« -liia roiaerais kornblejid© aa#

feluispai's are f@tmd cswa^alf isi tlie profiles mf tHe •tlsree

loeaHiQiis in Ulis 4eemaki.ng order# Miiiatlmp^lia < Hedrnnaisigrad

aM Varlcaia* Th& ,1» the <ais'tribm-ti©n of primary

wiiBeralf is feUe profiles at all i<3catioifis point t® -a

- ., great sifflilaritF An th© general oafare of tlie parent

material# The qiaantltatii?© €iffer©ac^ espefSialiy depietioii.

^of uustabl# mimmiB aad resMmal aecoTOodation ©f stable

mineral smoh as Eirsoa (itc» siaggest a general "higher ©ontsl- •

aatioii of iuterisity faeisor© isi th® eoast^l re.fIoa ©f Varlcala

vhich decrease pregr^sslveiy thr&ta#!. WediMaiagafi t© Kulathu- •

pushat Itils is a. signlfAaaiit obBesrwstion of Gonse^ems:,

•whieh 'poBBlMj has be^n. in£MmaeA hj the vegetation als©«

M3:^QHOEM0IiOG¥ ' ' ^

frois l^e flicromorphological sngl©.# cerfeaitj feerros «sed#

th^QBgh familiar to niiGr©!!iorp}i©lo0ist0 req^ira definltioa

'for compretieiisioa by other P^Gi©gists sM Soid'i-' Scientists* ,
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Some of tn& terms. of relevance fre^eiitly used are given M

Appendix^

Fmm th0 Micromorpttological stucSies of the soil

profiles of the laterite soils o£ these two phisiographic

positions at tliree iocafcionis An the state fiisclosea the

.psdogenie proeeases 'involved ih their fpsraatioij clo^ly#

The optical properties of so-ils largely a

funation o£ the miaeralofy* plasuiis fabric and the •

related aistrihution patmm i^P) are t%-io of the parsmeteres

which may foe used. It. my lie sjtressed that cilff^rent raacro-

struettiral elements -in the. Sl^ld are expressed as kinds of

plasiaic fabrics ana related distribution pattern (HDP), The

nornsai related distribxitlon pattern (H R t} P) is a fanatioa

o£ th@ toscture of soil9 (Easwarafj' Qanoa^ 1^76)^and hence

diffarent HRDP can be observed in the present investigation

the specific related distribrntion pattern (SKDP) as defined

hy Easwaran -and Banos (1976)' is 4tJie- to- psdisigenitic processes*-

St- Varkala the uplana profile is autochthoaons and

the argillic horision continues into the saprolite (Plate

32 to 39) f while at NeSianangad th© argillic horision is

autoehthonous continues into the saprolite# (Plat©-24 to

31)« The tniduplan€ profiles at Varkala and Heduinangaa is

with an argillicj horision formed on an oxic material and the
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©xic material is ©lase^efi t© fes reaigtril^tited ana traiisp©i%©4*^^-''''̂ '

(Plates $7 to- 64 aM 49 tcs 56. ,ir©spe@tivelr)« In •IJiese

profiles they show ejscelleiit d^mloprnem of argillans unier
\

plain light (Flat© 6g and SSK . Aggltitafii© SmP is aiesirly

seen at IT^lala fiddtipl^d profile (Plates 37 to'64) ana •

Nediimangad profiles '(l^lates 49 to B6) ^Mmh indicates that

the material prior to clay translocatioij Is oxi©* At

Neatiffisagaa ttplaM ana Varksla laiduplaa^,, the profile is

with a ^pale" elsy aistri^»ti®si pattens* hcarisipa with

argillais ar© not mrf €e©p (Plates 2.6, 2*? ana 60 to 6g)#

ThlB is another indieatien that. ,i2.Mi?iati©n As reeent and

argillie horisisn is being foHaesi ia an OKic material#

^t 'Varkala. isplanci profile, th^ o^ic' horision. ©wr^lies

an argillic horisiOB* the s®il i^ fc>is©qiiel« The section .

©f latmit® la^r (Plat© 10) sh®w r^iiiiiasa©e ©f cutan, (i>lat©s

%" 62 aM 63) labile in the tiiscferlying argilii^- horision go©d

mtgilLlm& ^resseat.,, (Pl^te 64)«

Mic^Ki^rphology elfsarly reireal^d that th© parent

material •©f Kialathupwssha ia siilisanitie ftteias (Flates

..to to S3)* 2i5 th© field the argiliic horlsim at Ktalathu-

pmhB hai?e 9 fria&le <?oasist©ii€ie* section niisroseopy

clearly r©ireal©a that it is 'with an intertextic S,.R.»D«P»

_throiifh: ©lay memmXati&n (Slates 45'to 48 sufi 21 to 26)*
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fhe aftMfeettie- aRDP Ig m©re .ireqaaat ia th© VarMia

profile (Plate:® 16 to 23 aad Sf 64)^ totems^latF ,

.Kedwrnasf^d (Plate© 24 to .19) .ami ^air© at Kialathiapasha (Plates

• 49 tcs 56 40„ to 48). Si© i»ic33©m0rpilioiofieal ©bseriration

©f tl3i$ rate SSBP at roofiexrate at SetwiangM

aad £r#qi2©at at Varkal^ «giearly .r#ir#als th@ extefst of

%:., ' . lat@risati©is aM hmdmMg of lafc©i-ltes* BBtmmn pE-ofilss

thei^ltat^iie smw Wm €®^oant festnir# witli .asepie fabri©

ana Isotie .ft^gneiitiir'ia tiie upland- ©jroflMa ©f irairkala and

Nedwiangad is ^ue •!© iftofe original ii?oii ©#at©iit ana feraai**

glnisatioii#,

Mom oirgaisiq matter# sanQf fcextttre# •'imamlatiiig

. gradient of Ktalathupisslia py#file sites retaE-iei the iroa

©c^oids sutfi©i©0tly to fis them om tM spot (Flat© i'to 4), .

#^ile at ¥ar1sal3 tlie least ©jrgaaia matteir:# isroft

eonteatt, fist. t«5 gently sl.opping gi-adient aM loam^ to clayey

testiaire aceeieratei tfee visessms itpn eolloids sufficiently

„ to flag than ©a til© -^pot (Plates © to iS)»

.Ssfi li'iteEmefiiate"' sitmatioa is at Meaumaafad

profile® (Flates S %o 8),. Bett^eeft. profiles the situat4@ii

.is favQttr-^10 .£©r f^rrugisiissti^n at upland profiles than

• the resp©etli?e .mi<atiplan<i profiles ia all th© locations except

Ktilatlitipwlia •
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Even though the Varkala and Kulathtipusha profiles

are gravelly throughout (Plates 14 and 15), the thin

section of the respective lafer does not (Plates 16 to 23,

32 to 39 and 40 to 49) reveal any micro<?onaretions or

nodules which is an iniportant observation to be noted. At

Varlcaia ferruginous gravels are the lithorelics of original

'ii-. laterite-material ^ich are rich in iron (Plates 14 and IS)#-

At Kulathupusha they are lithorelics of the parent material

sillimanite gneiss transported from still higher elevations

(Plates 14 and 15)•

The p^sence of rtmic-guartE and rounded laterite

fragments in the inidupland profiles at I3eduraangad and (Plates 49
to 56)

Varlcaia (Plates 57 to 64) indicates that this is a trans

ported material. The weak piasmic fabric and agglutanic

tendency of upland profiles at VaJpkala ( Plates 32 to 39)

3^= and Kedumangad (PlSites 24 to 31) indicates the OKie nature

of materials

Kuiathupuzha profiles are sandy textured and there

is definite increase in <5lay with depth (Plates 40 to 56) •

Bu© t© the texture tlie structure Is weal? in lower layers

(Plates 19 to 23 and 52 to 56), Soffte patchy clay skins are

observed in the field, Microniorphological study reveals

that clay translocation and accurnulatidn is an insi^ificant

process either in past or the current»
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At Varkaia. the profiles ar© observed with an increase

in ciay content largely due to acoiirmlation by trenslocatioa

(Plates 32 to 39 and 57 to 64). ®he parent material and

ustic moisture regime are eontriimting factors.

The observation of admixing of highly weathered and

unweath©rM material in^ midupland profiles is clearly

indicative of the transported, origin .(Elates S7 to 64 and

40 t© S6) ailOchthonus formation,

iBie comparative absence of weatherable minerals at

Varkala qualifies the soil as an oxis'ol. . However clay trans-

location has taken place and the horiaion of maximum accumu-^

lation of translocated clay is at 78 eras. -This implies that

clay translocation is recent and taking place in an oxic

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

Th^ kaolinit© and aesquioMd© material present in all

the soil profiles irrespective o£ locations hkve low

volume expansion aM so the stress orientations are weakly

developed# In addition the iron present tends to mask the
I

. optical properties. As a result as#pic fabrics are frequent

and sora© times tends to. be isotic. These are in conformity

with findings reported fey Bennema et al (1970)« Easwaran

(1972).
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©bsain?^ %.n ^iii. sestioitia are paler In

mlmt ana sqto •fcimss ffisre teowiisft l^afj t&e "s^mstrlss***

The pale colours ©bsesved tn the raifltsplasfi profile o£

¥arlsal# acsS mplaM p^©fil© mM saaf h& Sue to t^-

reasons,, Mmt a €ef©irrifiGa%is>JS' pr^^ees- iii tlie surface

layer is eonsiaterei toy ises^©ti ani B©wl in theli?

iiivesfeifati@«i$ m osiis©! laitis©! m^mmm lu Birasil

as a tteqessaify prere^islt® t© dissolir© feti© i.smf cesneiiit an€

'euabl# tJi® ilay t© irnv&m- See^ndlf it #©mM &© supisoseS tliat.

subseqaea'fe t© «taii- f#ssati©ii watar mminq ^im

eotald reni&w i,roii« colgwfaMoa @bs«sCT@a in

tih© i3i^©r layer© of-ail mmM t#

staiiii-rig hf ©s-fafti^ aia^tef* ifeoiisit© ii Mm

argillaa ccwpared of K^©l|»ite- witli€sat sesgiiioxid® ©©stinf

#r afifflixiiig ot§m^ matter als© fte

ffiorphi^ ©©nations premiliisf in tli« Kmlatfempw^a aM

Nediimaiifaia aisd iniimplaR# profiles of ¥a-rtela ©ay d.MM'm®

tH© fe^rotis' Xmti tsma wail iat® the emtaa au^

iat© ttee *S«»a'fe«'ii€*#. I^€afe£©n- of imti mnBm

ataioiog of etitaiis m im is olmBSweS in th© pliat^it©

Iay©r of rsiatipl^iia pmille Of Wefiwan-gaa"aM laplaisa profile ,

of ¥arkala«.

The t1.iase»ltiti©n of - ii?©ii «msijt is, th© tapp©-# iafers

sia^ Gmiam cosspl^t©- -felea^hifig* Bmt son® -fcJjros %i%B mitmi



still have reddish colour as is ©bservefl in the upland

profile of Hedtamangad and inidupland profile of VarTcala#

The fact that deferrificatioii may proceed stibsecjuent to

cutan formation is observed in the ^ove soil profiles which

ar© maeromorphoiogically almost bleached profiles^ At

Nedumangad and Varkala in lot^er layers there are red cutans

with an outer layer of yelloWish materials.

Intensity of clay illuviation is- inlpated by volume

and thiclcness of the cutan* According to soil taxonamy

(1975) requires 1% by voli^rae of cutan for an argillic

horizion, This requirement is not satisfied in the decrea

sing order in the midupland profile of Varkala upland

profile of Nediamangad raidupiand profile at Nedumangad (i_

and / upland profile at Varkala ie, in all these profiles

there is an argillic horiaion in the intermMiary stage

of foliation ie. Strictly speaking this requirement is not

fully satisfied in all the profiles investigated. It is

ah indication that clay transldcation is recent and soil

is reworked and transported,

A good orientation of cutanie material is generally

an indication that the condition favourable for distruction

do not prevail in these soils* as is observed in the decrea

sing order at Kulathupusha ^ -l:<Jediiniangad r and Varkala,:
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The aiiduplana profiles irrespedtive of the locations

are devslopsd '©n transported osde material* The thin

section studies revsal some interesting £a@ts on the above#

These midwplanfi soil- profiles have fragments of eutan in

corporated in the S.Matrix^ This suggest that the cutans

may be well eement^ ana during the transport they moved

•jj-s an- entity# Sijdh forms are presmt comparatively hi#ier

as a kind of papiiles and-^ may be interpreted 'as relic cutans.

Such relics cutans are present comparatively more in midup-

land profiles than mpland profiles irrespeetive of locations#

Pockets of soil material wi-tti eutan in a matrix of OKic

material observed eoraparatively at higher intensities in

the midtipland profiles of Kulathupuaha is a highly localised

.situation which ha? not been encounted elsewhere# One of

the possibilities is the rolling down and burial of igineous

rocl^ fragments in T^Teathered alluviatefi lateriate material

during the proceaB: •: o£ erosion. Subsequently insitu

weathering of these fragments and cutainsation of such insitu

weathered sand by oxic material earlier alluviatM has given

rise to the plate number 4. It is also evident from the

differently coloured and plasmic fabric of eutan cemented

entity of the midupland profile that its formation is allo-
I

chthonias* A reverjse pattern is observed in the profiles

of Kulathupussha and upl^d profiles of Kedumangad and Varkala

which indicates that is formation is autochthonus. Except
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Ktslathtipuslia §3,3. tl%e profil©^ posses an arglllic.

horisios ill tiielr ©taf^s m§ foimat4©a and all thase

soil^'^e hailing a «3#S*e-;* ©f'less iS m.i.aq.,/100 -grm,

©£ spi-l., l©w mef»/|O0 ^ #f soil is an ' ' -

iftdlqatis^ Kaoliliit^ ifiaF Be 't^he icanlaaisfe. ml&f ralheral*

|̂ esps<^ aa<a Bomi tW'W) Miate ©rgaaic acids are

iavol^M in- jreimeiaf .ijrcitt ^atasin# -^e cmen% to break tip

which- is ill Cionfoi'ifiitf islMi Ih© preseiit ©^senration at

Kulat^mpiSatoa aui S^aiiiaafadf h. .soil #I and electrolyt©
X- ' _ • • ; . . •

i£ pres'Qiit Ift th^ s®ii elaj tmf aeatarattia-tefe by flocculation*

th© oiaif pimg .aiid elay p^pulm QhmtvmA at Beatiraangad profiles

are iMi^atlv© ©f ^lis pfq^ass#.

Floestalatlott ^'ori^g aaS-'s^ainpntation of .

iat^ritier'inatei'isl: is tfci© mmt ^rebabl# eatise -of -the asepie

plasmie^ fabries <3bs©r^M ia. is^e prdfiles/ifli'^stigated-,

th© freater the. defr^e. ©f floesgtaiatiom aeid the wider

th© partiGle aMe Wie the.defre# •©£ orientatleft a®

Jtidged fey the oriefttatlm/^ttera as.-obse^ed in, .tlie thin

seetioR @f raia«piaaa profile* fhis is in e©i3f©-riQit.y Mtii.

•^0 obseriration ©i Brewer #]raa HaMae (l9S6)»

fhe r'e'wmm of is -the mcl&ti for, s©pie

plasmic f^ric* Vosepic pla^-in|,€:- f^rie W® th© sites of

waxittiusn wattiijg (aryiRf where presstire, due-1© expwmton

i t- : •• O



and tension 4a.e t© aftfialcaf^ is exemplified'

In the s.$lielc©i| plmm» sMp^S wi€tl whieh,

inaispmfeafely fine t«3', .iJffesstite ©f sweliing aai are always

a<eeoia|5®iai@a'fey msBpla fabric stose^ea i»-tlie stiady*

Sk^lsepie fabriq- i® als0 4m tp fth© ^estalfc, of swelling*

Since sk^Jetom §faias a geilia sisrfae^ against vihich

,, prassmre- cap, . : -

- ®ie- •tsotie pla^iaic faferlG ajre ^ue to ieo-

t:ropie ©lay inipetals,. St, sis#- Mm to. ,'nmm-lmted witii

srsgard. to m- to m&. pras^ee of opaque

RiatQjrials si^k as os-gasi# ®at.ter and ©paqae ndfterals aa is

©fesesnre^-in m&. sr©iia©s of Sed«a»fa<a a.m .Kalatli^pizha*

• ., ^ liie -mSSlBh -,ferai<m mms. Slllimg the ..sKeletonngrains

in th© plim^lte la:rer is tiie ircsfi -staiaei Kacjlinit© %/i'^

' ..few ^arts gralas*. increase, of eei^ist.atio» ©fesenrsid in

the seeMoa ©i 'the plAntHit© at 'Varlcaia •nplmd profil©

ajT© -at staffs of •'lalex'it©"' ^©' pale

f^elloMsh fea?QMi' oold^r 'in the latatfit© pmMllm •

•are. moMl^ irsiss- ®©ll©,i40 |»sotectea fe^ siiiea#

hmpic Sabrie lias been abseffv©?! in the mierpmorEaioiogy

of the proiles of •Kmlathiipitislia ana ,ledt8ita,is#aa« • Sepii? fabrics

is •«s«©lly coiisi€^?rea :mo' be the opposite ofi asepie fabr^ic

1
.3
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hf iiliiSir4aM©i| asi Sfeires© orientstloa

h^m^m.M. is thm to- 1m eiepee^ ia a

knmm wmmBhm as %mBm Mtm Kiilathtiptisha

lleiSisBan§sd« ®t© .is^acrfe »@s©a®' M&s th®- 'O^emstrmnc&m- of aspAe

<©! % mpM i&Mm ta ttieae pircsfiles is a baffling

pr©m^ra m t# b# hf- emmlmim a

i^ir§« ,fsiSiife©if mi ©iiaes ©f #s©fil©s Mmm m imrtety of micro

watersfi©fSS! @S' t© of' miero.

, -te aeiif-aratitii# ©dftesatfati^m a^stalli§ati©u

wlii.^ 13ia afisg pst»©ss# €ilttte Bimr^ne imn

ea2.l.#i#s into- €®ase @«^sfeai,liii© ism. mlmmlBm iMaetefisi©

i9S§l $M ©ailed **0M©MMatl,©a*^ •CsMeffe® •« ©i? fe«iig£a»

M til© rnimpM-m pm&lm tfci©F ' .Jia^s fratr^nts o£ this •

ferffiifiuised B&IM 'iiiat-e^si., "mme aisteg-iai f©rm- ©pai^e

Ce©»fretli^riS3).e Mmmwi&is-t ffa^se cio tiot @ffer«»

m^m ^4^ illitifc# mM W stew tliat, ^ef

4S pia#rit^*. ©Ie?selifiitf

©mrf pasftAsies diirSag ^rngm'^Bim m»'^ -h&mm sepsiratea, tU®

vmm mtm fil-w fer imn #©ii©i^» th© c©ii«-

0ra%i.0iss om ti» ©feiiejr feaaa ^ ie isise eases^ ©©m«

.©losar'eapaMalli' eegmtar ^.§®s" caraei*^#. tli© ia«

ts©fcweffita sp®e©. ^iisg filing hf imm caliaMs a.e

iafiiesmta* mi© mmma. of 'coli^idiai iilling as li«.g l3©e»
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in tli« mni oftea leais

to ais ©if®r£l.«fi j&i tlie -eolloMsS. $.mn leatiag to ferriaar-

giiiaa-.

th© Mifefiittfelal a©e«fflttlati» #f tmn ismtBining

isisefal© Sm tli@ mtMBm ®S ¥atl€a3.a #M fell© eurichraeat

Mt3Ra.a©tts ©©ii@4ial M the si^s^f^e© ia^srs isgsds

m fir^ m0 ^isganie Mffe* nm aom ot, .

Kaoiialte Ssem ©msfacia fei©rig5©iis aai iiffereBtial trapsi^rt

ot SlOg ^elatiire. %o- Xm» m& Mmim ha^. t@ ms. fo'snatioa •

Of a tiortsoft wl^l^ ^ list f©t ®3^osed and

^ rnmm #f pltethiMd layer 4®

wrf gm feirala Aa th^% whtlm tlie vmiclm th.Bm@lvm

mm m^inlf hf ci^staiiisaa ism ni&

mm^tm lmM% tli© "yeil^l^s ata altaiiisif©jr#ii?3.* t^rffential

mim iow tmm^t %© emm -mnt%& ia-Mi® y^m, tiia ' .

ii®s3r ©i Wm mBl&lm rsfi©i5s of -febe

tmmmlmx%.m tijaeettt i®s©r %mlmn t@ m

I,#a3iv€§@! #£ ^miinMmmm fa^tetiai later g©t@

fii^a© m^. mli@m iti pimms 10 ami is#

fha feliitt isetie® ©ttaie^ ©f nMMpMiia «ofia@s ©£•

all til© lomtimB mmw^ that ©f that

theF msm forsisa fcf •fiilia® m&. sat^rstisit of eefllmvial

lat©ri%© mpmBttQ wSMi .siliea •pTOtecteS iron e©2.l©i€®

with Thm& M&m ^m Bmppllmd

'••'! '
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laterally front the surrounding ferruginous uplands from

whence they flow dovai the slopes* (Lamotte and Rougerie

(1962)# Hamilton 1964), This supply might have proceeded

until the whole cdlluvial mass is soaked with it followed

by flocculation and crystallization as in the case of upland

site3.

The formation of midupland laterite from the upland

laterites in the profiles investigated clearly, revealed

that respective upland profiles are comparatively richer

in their iom content especially at Varkala location# At

other locations even though the difference is there* they

are narrow because of the little difference in the gradient#

The mineralogy and micrography of all the midupland

profiles investigated are not different from that of the

uplOTd profile# Ihin sections of midupland profiles at

Nedumangad and Kulathupuzha on the one hand and the corres

ponding upland profiles on the other could not be easily

distinguished since variations are only on miner points.

Genetically the colluvial midupland laterites in view of

the colluvial nature itself is knovm to be yotanger# Some

of them still may contain more stream of active colloidal

ferruginous clay# The presence of manganese may be the cause

for the dull brovm colour of the midupland profiles, when

compared to the brigh-fc reddish brown colour of upland

laterite profiles.
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m€ mM taiaafAaHi: late'fit.® .ieili

Wmm tthif prnwrnt «ieir©^»lefieal sti^A«s ^iaep«@si ,

imi&mrn mmms^^ m&l&iml •M mplmA pmfilm

^Mrnmin mmli%im$ fe»- ia%®ffisstl.©R ai» 'Simw sr@-

fofeiM 1^ tij© -^^mwrn %s mti-4sfi.ng -g^iaiiitiiaae • •-

©ptiiami# mm- ©pt4®@a mnMtiQm M p»Qfile®

-(sm^Mmm 'immMlm wissma fdll©®e€ ^

«ttri Arnim tlie mnnf

Thm mmrnrn #f i-at^rigatto 4s. to tli© ©r^#r

mrkaie ^ m&mrnsi^M c mA tMlrnmmpmm* ^Umm

ar# 0nm t# ia tti#

pis.riois ©f- ami &sfl&g ^pe.|.is" Aa d@p©sia® on

th& tra.tlcftla im -.in i&© mmm m€ ia

til© ftJtfe# -ttietigli «IL1, th0 I .®r« in ttl@

•aasi® l%titiSie* 'f|i® m*%tim &Xfln$ mp^Xl^ «»

iiifteaeea hf h&tM fefe# @@ w@Xi m tks- organic •

taeOTHistei, in Wm $oiX m»

tfeer€ is a ia tii@. .iftfetssifcy ©f emm

,0rm mmmi- fv^rit^alal ^ m mtt -m'tnm immmrn

ia mm m^mim: -latest ©i tii# a©ii mionf "t35.®, mm

th© liiSttpi-ani .iatt.g'it# mm i©iiai ,.

fermed W th® $m£m§lniz^ti,m -of allaTi&l tli®

eoilot^s €o®a Mmm aclj^isiiit aplsea

flow €e?«iiwaif<i@ imm thm® &®lie eptmas# tlie
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mirn mUrnimtm m&rwm km %m .
s^^trn^m of mirnplma. profiles- mpm^'^

ferragiaisttisjn- rnUmiBl. €mmi^* ' , . ' /

mm. immtim m Knlrnmnpia-skm wiA Its

mntent &i iiidtt@r^ m^ f^tssfe -fsgst'sttoa ^At i'cg
gapporfes^ mim.m ^6

rsXio -©-If mmmslm Mmm tft# tippisr t#§i« ©€ tii# Plopt %© a .

greafe®-^ ©»t#st is pmB$Ma in cmmmmMm m§m&B #f
th# ©Itliw iii, fsMl«i»

area Ci^arMla)* tlii® Mimim iB ©f sif#i£Maflee
in %he 8©@a tm •©ifemstaticis %d mmmt fiirtl%©r e#t.@riosm«
t,ion ©i si»a.if laei §»€. aediofieailf fa#feom
ttie «©il* M ttt© sa»'M®s til# -itorStofs etneiai- in tha

mm in.
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;SUMmEY At© GO^LtlSIOK

^ysiographlcally though Kerala has been aivi^ed

into coastal, laidland aM highland regions its meager .

width is ©Jiiy; feo about "7S to* Sha,western-,

•ghats consid^rea tQ be th<3 efoded, escaJrisnant of the

Deccan plateau by erosive processes is "kamm to have giv^

rise to the agMcnalttirally rich raid-lsM regiom# . with

laterisation as the overffiding soil foEiniiig proeess in

almost all the locations in Kerala# the questions to he

answered are vjliich is the material tin!3ergoinQ" laterisation#

Resiclmal or de-iritai'? '' further the ©sfeent and stage ©f

' laterisation m well as the similarities and dissimilarities

Of •the process in WQtioMS topogi^aphidai situations have

not been exaiained# Studies on this are often complicated

beeaUse of even slight differences in the topography

The need for initiating studies on the genesis of lateri-

sation in a location like Kerala thiis needs no emphasis •

With this objeotive a study has. been undertaken to compare

the ^tent of laterisation in the upland and raidupland

locations of three ^Istinet physiographic situations repre

sented i3y Kulathu^Kha, Hedumangad and. Varkala»- all on the

same lafeifeude#

1 >. N
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Aparfc from conventional methods of pedoiogical

investigations^ Riieromorpliological and mleroscopic irethods

have beeta employed to reinforce observation macromdr-

phologically made*.

Some ©£ th© saliei^fe findings are enlisted below s

1) In all the locations both, the upland and ndduplanQ

profiles are highly gravelly through out,

2) The granulometiric composition of upland aM midtapland

profiles irrespective of thfe locations exhibit almost

a similar pattern. The eoarse fractions are compara-

tivelj^ more in upland profiles and finer fractions are

more in niidtspland profiles*

3) A laterite layer is significantly absent at Kulathu-

pusha while it is present both at Hedumangad and Varkala.

4) consequently fraotioiis between 2 nsn and 0^02 mm are
less in til© upland profiles aSc compared to the mid^
upland profiles. TIiub. in the uplasnd profile there is
a higher percentage of fraction above 2 mm and below
0,2 tnm,

B) Pino Sana to coarse sanfl ratio of surface layar in the
uplana laterite profiles are of the orasr 0.36, 0.73
ana 0.5S respectively for Kulathupuaha, Nedumangaa.
and Varkala*
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6) Silt/clay ratio q£ th© BurMam iasmxr in the upland

profiles are 0,29, 0.52 and D.75 respectively at

Kulathupusha^ Weduraangad and Varkaia# while tiie

same ratio for raidtaplanS profiles are 0»26t 0«29

ana 0*7% resssectively*

7) Th® Glay ratio is Somd to ise very' nearly- the same

bettfeen the profiles at Kulathupuzha and NedwRangad

while at Varkala marled difference is observed

between profiles ;sMoh is an indication that the mid-

upland profile is a laterite derived from th© soil

material brought down froia the upper reaches

alluviation#

S) Single value constants obtained for upland profiles

are eonjparatively higher t^an those of the respective

midupland profiles# Xt increases with depth in all

the profiles#

9) Irrespective of locations all the structural Indices
of laterite soils are influenced by clay, irdn and

organic matter content.

10) Soils are ail acidic in reaction varying between
the narrow 4,8 to 5,6 range of in the upland and inid-
upland profiles. Irrespective ©f the location all the
profiles have recorded e.E.G, values (4 to 10 meq/loo g
Of soil).
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pattern in «h., P otauplanS

::rrr.x~-—"
fiooW to ioereaae vlth asj>ai,

' . <= ,«lana PSoSiSt® Is Hishet than12) lotal iron oonten o ^ ^ aii locaUons.
«,e «iaupX-«

,3, on

can placet in the i.c=^a.i«g order..niauplana Kula,
thup«81,a . «plana > Wwangad
UplaM «.a«ngad> Upland Varl«l. Wana
Vasrltela*

14) a rather unusual feature is tW hi^. biotite ndqa
content observed in profiles of Kulittopu^ha and
Keaumangaa. Irrespective of the laatlon quarts
eonfceat is corap^^tively feifti in tli^ niimpland

|l;S) On toasis ©£' "the eoms>arative abtniianee of thes©
' mine^als,r the soils are in the lincrasimf ©Mer @£

I I

midtjplaiid Kulathupu^a Upland Ktsla-Uiup\23,ha
Medxiiaanga<3 upland- ^eawma^gad sildupiand

,fairlcala upland ^ajrlcala*.

I

16) yh® «iier©iiorphologi<2al gM-ies pf the miduplana profiles

©I all^ file locatipos t^scept. Ishf Kulathmpmha revealed
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that they are foirmed by the f illing QnS. saturating of

alluvial iaterite deposits w4^ mobile silica protected

iron colloids with little manganese* Tliese iron colloids

are, supplied laterially from t^e surronn«aihg ferrugious

uplands from -where they flow down tho slopes* This

supply might have proce©€0d until1 the whole alluvial

mass is soak©<a i«ith it followed by flpculation and

Qrystallisation as in the case of upland sites*

I 17) ^Phe present study also revealed that the .parent material

of Kulathupusha is sillimanite gne.ess while that of

Varkala and Heduraangad is gheissic.

18) Asepic fabric iias been observed in the micromorphology
of the profile® of Kulathupuaha and Neduxnangad,

Some of significant oonelusions are loHowsi-

Ihe vesicular nature of the pllnthltlc layer observed
at Varlcaia upland is typical of Kerala latterites in that
while the vesicles themselves are inainly constituted by
crystallised iron compound, the content inside the vesicles
are aluniiniferous. 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 nonvesicalar and adjacent
lower horizons leads to an accelerated Isssivage of the

aluminlferous material Which later gets further leached.

•'T
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The pre©es?fc stMf thias esmlaiiis feUe pei.0i©§ieal process

ieaaing to tli© ademawlatioa of itsateriaJ. at a

poiiat; -of aepax^tiesi of- the plisthitle laf^f to the lower

aon^pliatlilfcie

iij Ktilatlitsptisha mgl&tit mmm- itg Higher Sdaifeent of

organic. nrntter aM fowt'mgets-feioa the raidiiplaM •porti©a

of a ^a©p€is afele t® mop a greater ^feenf the allwi-

atioR of §o3.1®Mal ©r relic materigl -^an is possible by'

correspdnsftiisf mglon ®f' tlie 'aiidsa©^ eitJi^r i.m MSlands

(Medmnanga€) ©r,<3©a^tal mgMn ivrnkala) witfe © lower

e@iste.at. ©f ©rgaisie ia ttie soils supporting only maa

made 'vefefeation#, ThlB is of coasiderable iSignificane© in

arrestiKf fwthar ^etericsrafeioB of already e©graSe<l lana

and its '^©©logical testoratioa. The iimSiags ^rtfter

support, to eeo.logi0t9, its tijsiir cssipBtgn t© stop defDresta*

tion along th© v®@tera ghata|.

•i\ •
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•r&sysi'Gal Mid t^fy8i<x>«i^^nicai j^tQmirties o£ seile-

og Maggaa State M.,se. ^Siesi:©*. Madras ¥nive#$l.%»

E»-. il^70l attidits^ot^iaa'ei iaterite.. md irsa

.' sr>ll .-aasaMaMQiaa:. ia..geirtaia ioaatfefts.. iR ..K^gal.m-<»

;M,S,a,*. 'tliaaiS:#,, Ketaia.0niv©rsto»

Sti&2^i!m3;a Mm Md ^ iiSa2 >•(Sontrilaattea-
:i0' thi:- MicreanQiashQlgscny lategite- amdw la^sk. Torpiiie

<33:g>t-?iaq' aife^aftiat« ' mpm J^s' SIJAR 11902 *

43t^ i4i^ isee€pb^ 1933
K^afe#-% IiiQia#-

- -Suijfrsj^Igs, .Sf^r,: W«^ ^ R.B* <XiS#
aBd/gfj^gaom^aifev-..*. A M.:&mssr^tiloaic^ Gsim&mism.m:

• • S'spet ,pt^©f?fe©d -da fertiliser
fiBfit --oM aoi^" m$lB*



Be® M®t^i©a,^», .a^lie.«fel©tts- f Natioii^ Wm^'
i Staa% #a<; Cquo©^. .Shriek Teclmiaae

ffaow^#-. f*H« (IMS) ^4i #i@saic^ aj:i<3
,P£©p©rl!ifii M naiairai .aggp^»'

fatSitt fsmi -iQwa .gailii .sd'... .l»i.#i^..^a.|2(:4')s
ia8^S91»

l?sitia?i% tlfSS) B%ahlB .Qgg3:egmm
Ijaf to. giifsiffai, o0 g* Sndim
jge, II sBf

oSiDma^ f.# .(1:9ti--)' Stati-®.©: m tli^: 0@n^si-0«

•©i' •E#jraia» 1^*©.«•. Kerai® .^^iml-tusral.

V^^0pal,:i. ¥,<iK», '(iid§j' galdQn:...e3tGhaRGa....^^aies.in Kegala:,.Seiis
S?hesi% ^o# ^irala,.

em^mm p^m$^ '
irs^iois

'fepmppgi# -^.iCi. 'Clfa©! ga<fiioQieai. Btudies qi^. laterita' eyeiiaj^:
m^gBc&s odcagiKCT. ift'...Ke2raiai: ^fei,l>.,. 5?he9is#' K^ralat.

md m^f lljf^s:, Ussa.) .Xll^.©g&lj06ip.. o£ .•a
iaseoi3QmQBte---iii. .^d'. mi-^iol.aid laterite reoica®:. o£-
Karaia Sfeate. iVb^rae^.. 12t^. ;feif€3isi'^feioaai cssn.gi^af-

ol :^il sciieiie#*. -um .©e®ii,y :iiiaia»

mpsQY CitSt) I5iscxi:^©a q£ iat.fegita...- .Aaiafcic SbQ^ Bencital.

•^- '̂ -^i'l. malv-^s-. !®i©nias'ma£5r2r md ©d*,.m^gm* <iS*- <19^
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l^3.-ethupm3lia. profile site

2#
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ICiiiatt^upusha nsi<supl_ai3i'a pmttXe



m

Hediar.ajiga^ upl«aid aarfaee soil

Kecfeuaangad uplaad profile

7>. iiii<3tiplmd gtariace soil

S« M^aum^gad «ii.!aupi®d proiJie
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varkaia upland soil

iO* Varls^la liplaiid profile

ii, var'feaia miaipl.aad pj^pfil© sit©

is* Varkaia midupland syirfacs soil
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Plate 2.6 ^sspio plaanlo fabric, Bote tto plas^ia.
Opaque to yeUowish brown, voids are
dcjBlnantly ohanbsrs and ohataiats Sfith almost
pure glbbsite,

Si-atliiipuaha ur,3.ar,rTip<. l ayer
y>lain 1-iahfe. Mfif

Plate 17 • plQsraa is ,.opaq«a- to reaaish ^rown coalased
packing ©£ farriargilig®, ^bse^lc to skeie-
sepic pla^e iabFlc. Mote tm <ai$coiitinuoae
inner coating ©f almost pmre giljbsite and
Kaoiiisite#

MlBttouaha..>ii&l^d Ist laver CQ«.ia csn'i '

' ggpased polarieere Mofsssfia

'X

'l^late 18 Plassaic falsiric is vomplc to Bmimplc and
rarely atgiilasspie*, , eutcSi pi^ssest is-

f©Eraiit.. orgaB aiid gibbsan^

Knlatliumgha uplaad 22hd. la^^r (3:3«>3"2. cm) in

• Plain light, Maf g3c63 . . ' • '

Pl-atQ 19' Vosepic to Siseisepic, rarely ajfgillasepic

plasmic £abiric,»: Vpifis ae©- iita@h© m& l^esicles.

0feeletoiis are siibangular to

jailathispiagtia--gtslana IIn<a M'rer •iig«32 cm).

•^Mn .aeetion under crossed' tsol-aris^rs .

Mqfsx63 ' . , , ,

' IJ I

•i ll



jcjyc

Plate 20 Vipaepic to argiilasepie plasmic fabric* Piasma
is (fense re^ieh hr<mn sfgregat^s
wltii £©wm3« ¥oi-Ss aire msghs ma t^eicies*
Slceletions are t^minaxii^Y subangiil^ opaque
ipiiisrals* {Sand sised to igine earsd sised
giiarts) ^ .

milmimpmha .mxmd liird .O^^ee cm)

min secMon te^Maln- "

Plate 3i • &oB&p$G tcii''argii-l.asepie,; Plasma Is ^nse

Eeaaigh bro^m.t Note the signs of illmviated
as wi.^h ni'^^iLn# cut

of the Skeletons <3uarts -.with sus^ace coatiags
, • of £errm* • , ,'

malathupuaha utal^^aneS iiird laveg. r3a,.6S ^m>
fcM.n. .seetioa unfer' crossed nolagis'^gs, Mafzx63

Plate 22 ' Plasmi^ fabric is skelsepic.to t;o.s^pic with
chlamydomphic mp^ Skeletons md voMs are '
with ^sccantirjuoiis ferrm coatings*' Sings of
iiimviatipri is also n©tic®d'in tins srgillan#

j^Iatbup^sha -imh 'layer..C6S^l5ft cm) thin
•• ' mgM-oR,,igi plain light Hag-.'ScBl "••'

Plate 23 stelvDsepie pla^ie f^rie, Voids are dcrainan-
tlir pimmr ^padiing voids, with discontinuous .
msrrn coatings.^ taint inner asad muter margin
of the argiilan coatings is the sign of iliu»
viation*

am) -hMr.
moMon lander crossed pQlarisagg

' , ' J•

•>r^
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Plate 24 Sl?©lsepie to vosBpie pla^lc f#3rie* Kote .

•Asides and -mghB and high relief opaque

el^eletons^ organ-* sasqaau* Dens© paclsing

(raacro aggregates) # siabangular weafcfee^liag

•qaaaffes with sasquaa- filling^-iu ^he fracjtures#

.Medimmaad laplmd 1st.,layer Cf}#36 em)' tMn

.^etion is^. Plain light M^f.sxSS •

Plate SS ^eivosepic pl.asaic isferic# Note vmghs ana

•'vesicles, ^nas pacMng cf .organ in

tte interabgulor ^acses of skeletons anfl voids#

si& la.ngular rw^ic ©a^tss sand -swbangular

xii'eathesring qa&S'tz wi^ sesq^ian In fillings in '•

.fractures* .

Heam^anaad upland 1st laver (0^36 (sm) thin

sectiQn lander crossed poiaris©a?s Ha£sx63

Plate 26 skelsepic plasmiq f abric«- ^tgial^ to siabangale^

x-^eathering quaarfes ^aiiis* Hbte larger
grains wMch ar^ not at esctensioii md. have '
plasma sep^^ions associateei witii their

•aur-face,*,

Ifedaiaanciad gpl^d,, lliid., C3&w690-- ess), fchin section

An ^lain liglifc • , - ' ^ '

Plate- W ,|jKelsepic plasmiq. f^ric# Fr^ttired sv^angular

quarts grains ii,ith. -sesquio^scicl© rich plaama

separation in tte .inter - spaces and in

tlie infilling© of the fracti3r©.s* •

l!^e<aoma!iaad upland llnd. .(36-69 :cm} tMn section

m^der crossed t^olari^r Hm£tK6^
t'

I 2/



Piat^ 28 . ske,1sepic to vosepic plasmic fMsrie- (pomipaii-fc .
aiselsispie) ^ Sote the f©irriargil3,ms m conti-

qoatiuf aloisg. skeiatoti graliiB ifoids.-

Qiaas^s grains subi:®im€aed to roun^d# Bote

th©- jjaclsing C3£ ^ssss ferruginisafcion patches, .

Hedmatiaad tiislasid SXIM ••CS&.«iG9 gfil tMn seet-

• ixMi. in 'olaia. liahs MqI: mSZ

Plate 29' steXsepic to pitsmie foferio aominaiitly

-Note tJja presssice of Siluviated
illati- aro^&d th^ quarts grains <sl';QietoR), •

Opa^e to re(a. ferrugiMsation patches
coi^^rlng ti^ mjor area of the lotion.# Vughs»

wsieles €'ii€ C5liai^iig?lg are Gteise]ci?©«l» •
V ...

Mac^^anaad ualaiad lX3:rd„t69-»lQ9.-Ciftl'thin

g^Qtlon landeg-cgQSsed-polariserg Mq£';s-s£63o

Plate 30 ^sepic. plasmic fabric« Opq^^sB to £^<5dish brown
pl.aBsia sepa^^lojis without d&finite pattern of
escterition is th@. intenmsgular 'spaees.of "voids.*

Most ©f tiiq plasma is ^gi'llans
•• • • :•>)

£gDgtiGianaad uMaiKfl IVth lavgr..-,(10Q*:i5Q .pna)^-.-thin

• ... in -Dlala ^light .- Mq£.s3e6B.

Plate M' • feeM^illasepio to vosepic plamiia fabric* '3?^©
Qse coa.^^ ^litli ferrjaa aiici gi^&o&m (l^ft

NediSBanadQ. UP IV laver (109««15Q cmy, tbin. secticm

•aiider crossed •mlariseg© Mgf sxSS.

' 3 fh- • n.



.•»di

Plate 32 Insewie plasmic fabric, Very lo©^ packing of
• Bkeletion grains. Not© the preseace of runie

ferri®rgillaiis« .reimd^d 'Siiar&s* High

^?slis£ £©sqi3io3fii.^ mfluJefe#.

Varkala utslana: Xst laver (0^13 cml .in plain light"

Mgf ?s63

Plate 3'3 3^s©pic plasmic f^ric, S?©te msf loose packing
of skaletion graioSf fsrriargiiXaaa;* s^ote the
presaiice of quairti; with sftitaing margin
(TOBie 'Charts), in the plasma aft<3. ifs the no^les^ ,

vdgh0:, •^^sicfea and shaRaels^.

• Varfeaia. uplana. 1st. laveg C0'*'13 cm^ tliin seetioft

grossed, laoiarisera.' Kqf g.x61

Plate 34 Vosspic plasmic f^ric# ©rganie-matter•rich
plasjtia is pressat as afiS-efatag li^osjsorating

, eaftS siaed qta@st2s (stab »3iirsc3e€l) £>pag«i©

minerel sKeletioja grains.* Mote the Saint inner
snas'giia of plasmafiolfS misttsr- ^gregates#.

yagliala moland. Had ,lav^. ..g^ctim

Plat© 3$ t?o£^^io plasmic iiaferic to argilla^pie*; •liote tte
• •disedatiauous ©argauicf matter asqi6 ges^ioxide

CGatisjg on steletion grains an<a tlieir ciaistes-s
aist£-ibiits<a«. -Sense paefeing of piasma«

the org,i»c-sssipsp in fiiliiwgs isi tlie weatljsr-
ing i^tarts# maghs "v^eicles ps-issent-^ _ • • '

V^feala oplaM Slnct {i3»32 mil thin section
crossed -i^olarisers Ha£.iit:K.6:i .



%

Plate li plassie Baose. ses^ian- '
^g^@gat;©0# Hi#i «i5ileM©«

.. BQRiiliaii©© oi 'm<^B &m • ' • •

• • ' ai.^ta •jjgbfe. MmMsMM. _

fiat© If • ¥©s©|>iG! plasiBic 4^-' fe#^^giliap
TOtlaags along tte 'iu.uer loargto ^ iroMs..
W§1j0' as© iSeaSBWits f^iay gapul^s|i

• well c». '̂ alBer'yea# -fitte' eaa^ .sSa©a
rsJiiic 4s also -te ^

tmder cgQaseg lEteiarisaga- .-.MM/iM-t ,

IQ ^^Hiasepie 'fe© •^sspis piassi.te Mot®
f>:r0@eitge m#iS: i^alc2,©%:,

feMaala' taol^d fytfe...,...l.^gJ^lia.,^L.J^

,gaaMon ia- Biaiia^. 3,io^ .iifff^*-^^!--

aate'Sf -Fef#iaEgil|^epte't©
6ii^' sis®«S ffowaase Irmiel - subangulaj?
•s«S smlc a»© preaeat# Mote tte
pres^ce Qf '^sieles witii'^-^is!fi

as .'elte Mtisia^.#

m&rfeala Wth. _ •

erossea eoi^isega*-" Se#»aagad..t|TDl^^, ,tMa: ,

-<

H •)
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Plat© 48 ¥0sepic to argiilsepic; plasiais fafeiricsi Note the
plasma opaque to 2?eii0w or browHj, VoMs aire
<^5mlpantlj ciiarab^s €©'<3 cli,anii©lB with aSiaost pui®
gibsite,,

KialatMUDUglia mS^uplaiad CiQ^«»iiO- cm) :

section under crossed DQlariser3:l'fe?f'!tx63

Plate Vosepic to. skelsepie piasaie f.abrift-,# High rel,ief
opagtaa ndneral. (Magnetite) . Perriorgaij along the

- |jii3@r- mmgin <sf Piasina is <3a^e with
ferriorgeR# Voids are yughs# vesiclea, channels
aad ehafiibers*,:

KQ.&imaaaad laidutalailcl Ist -layea^ •(0'*«:2.3, in plain
iiaht.- 'Ma£i-x6S

Plate iO Vosepic to skelsepic plasmic saJsrie^; Dense ferri- .
orgm. forms the plasma# Wi^ and grains oite
with ierriorgki cutaa* It is al» coated with
tMn ffoati-Kg of gitSssite arompd slcel^tisins#-
sKsraains without definite pattern isf ggstinction is

also observed in the plasraa#

M^diteianqad midapland ist. layer, (0^23 can^-crossed

pgslagisers. MqfascSS

.^lata $1 "^Ds^pic to skelsepid pla.smic fafc^rie,#. Note^ ths
oriented nature of cutans* The black line runing

Borms th© argill^ is the eKtenctiOii line# (left
botton) Argil!an is with irOn stained along the.
margins of tte stelsston and VDids#,

t^dnioanaad laidi^pla^d.. llnd layer .(23-^6.. cm) . thin
section in plain liahti-



3^i£

Plate S2 ?osapic to sKel^apic pl^ic Skeleton
grains aj7e at extension#- Bright motm around it
is pia^a separation striated factitiction

.pattern# wtenae is ^ri^a tti© plajsraie S^^ic
uams sK©ls@pic*- i5ot© ths .iroiji- staiiied organ
around skeleton and wids#, Vagh,^ aad. sides
^irs, pr®£;ent*

iiedatiacCTad roidtiplaia Iind (23^56 cm^ thin eectlan
•tm&er erossed. •pslari^gg^

• ' 11 II.. •iwiimii • iiMiiiiiiiriiiiii jiw.iiiiiiiiiiwPI iiiiiiiiiB^i.y

Plate S3. .argillase^ie to skelsepic pla^ic Ss^ric# -VUghs
, . si?s j^es©!jt», iilu^iciteS ferriaC0"iS,lpios ^©,

present on the iimer inargias of -^glis and inr^r
m^gUra supporUog tine skeletion* argillaji
blnS tte gi^aias ^ivissg' Mgh stability to th© soil
liaterial,.

fejamaagacl miOaplana "IMra cm> thin,
section in plain liahfc^.

Hate 54 ^^g.411asepic ts> giltelsepic pl.asmic Voids
iScBuihaatly vu-ghs with disGontinilQUs rare

giJ:>bsan coatings* • '

Hedaman^ad midapland IlSrd lavgr f56^7 cmV thin
sectioii^ under .oragaed isoiarisera.^.

^lats ,5.5. mmpiG to- argillasepic fafoM©-s -•pl.asma is r®.ddislit
teowis ferriargillan^^ siieletioB-s ar© eij&roundsd to
rouRdad and are not at extinctiong sobangular
Qpaqas minerals asid presenee of cpagae weathearing

, Motite mica, (slight, corner)

.fecteane^ad miauKiland Wth laver (87WiSf) em)., thin
:.isaation. in plairi liQhfe^.



Plate 36' Vosepio to ai^illasepie plasmic fabr-ic, Note th©
Qbsenos of patches o£' plasma with gtra-ated ©Ktin-^

ct.ion pattern#. Small mimtvQptc <fesi©ii2s -are " '
al^- observaSsle*

HediamQBaad. midusland ivth layer cm) thin

^etien -gBdeg ggpssed p-oiy^ieegsa, _

Plate 57 Stel^^spic,, Plasma 1b reddisli ferowsi 'coalisecl •
aggregate paeKisjg pf Sers'iargillan with plasma--
fie€ ©rganic mai^ter#, Si^s of 41toir4at©cS argillan
iii tife, insioQ ©f tiie -yoMa-vugiss md asides pre-*

sent# i'erri.argi.llan is ^nsly .pgci?©f3.t: Related
<3©st|i^itoutioR> ijatts-trp is c^giutaiiio*

ia, a©a© pl.sces-is argill?>epi<2 ©M iosepic*

Varkaia x^fe layer in plane lighfe,

FlQte S8 .sMl*»tds;^iG.f. -Tfm^ piassa ©paqt^ t©. mM.sh imam
^gregafcea to tom'i eoalasing micr0aggregates.

•Qu..arts grains pres©n.fc et:ib8riga.iar t© surrounded
and' weatheifed with fexrriargillaa- c©atMi$«. lllu-

•yiation argillatts ar© few present in larger voids.

Varkeila Trdduplatuft 1st lever CO^em)- im^r. egoasefl

Plats 50 • S1?0ls©pic plaesnic fabrie* Plasma opagus to

browniah r©cl ^grsgates of fierrisE'glilQsi# Vaghe

•asjd •^sicles present:#

•^ariggla miduplaRd .Iltid layer, (8^48^mi

•

r5S
•T}7>
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Plate 00 Sfelsepie plasaic plasiaie faib:ri©#. Skeietoiis are

sje.athQiriijg and wea^iered# Coa*:@or %o sand sised

•qaarts# Thej are subangtiiar to stsbi^uodedi,

Signs of illtaviatioii' argillaiis mvBr-f. insi«fe

bigger •mi^s and along blgg^^ %iaarta, g.i,"ainis«

irarkala iaiduoland Ilnd l&vei^'. CS^iaS cniV \2n<^r

Piste BlzQlapic plasmic' fiabiric H-.H.sD.P# is tjoi-e^phyros

ifelid sntS i« places ehlam^rnorpMce .Plasma few
f

pE-eseBt. as opaqas to jsra-mislme^S# stained

•sE'gillari Kit'G plasiaafiefl orgatiic matteir tlie

iiitair aiiguiar ©p®ce.£s.,:

.mldmploBd Illrd layer

liaim

Plate 62 Skelsepic plasma fabric*- Vaglis and vesicles

pi?e©3!3t«. MDP is gr-asic and in plasms aggtetaotc

aisa .etilsmifioiaorpMCf (Qoifiiiogsit efilaraidGiiiorpbiG)>

fiaaets gjtibangiilar to satorotiii^ed,- wsathexred with •

illUTiatscI co^tSng^^

¥s!Cliela Hii^aland IXIrd lai/sr (4Bm72.-Q2n). mi<Mr.

cgdssera, '.jriaols ^ , ....

Plata #3 s»|.asm is opac^e to hmmish feraria^gillan

aggrQg©:te's- in patclias sithotit: strlate^ «sxtinctioi3
p<3tte2ti* piasiaa.is also y'lth Bllt. sized doiuiiis#

Viiglis on^ vesicles are present#

• Vaglcala midmlaBd-Xyth. Layer £72-*ISQ cm) An plain

SJS



flafe© i'4 • Ib argiil.as^.js'ic# Vitgtis sfli€ wsislep
•jire^iit; wi'feii .£er£'4as'9:4i-lai3 attt^c guaS"is.

sulair©iiii^# me also •Mo^

mm 8Q,.^:rceat'Oi't}ie m&- smmm
rnSm teriafffiliaft* Wm 4i3;ai/iati0S,f©trl.argUlaiie

ly^gteala Ktiaiiiai.6n#.

•es-essfid aicels# ' ^ • •

.,4..

-<
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GLOSSm'^' ^ .

Fe^,t;tJr^s'not Jora©^- ia c>£* Aut»€tit:|®i?oti0»;

^tms .qomi^sed, ^rainaatisr. ot claj minerals#

Arglliai^pid" . A of ^mplQ- Piagit^i.c ^le-
pi^sBa.'O^ tfas f^jslc-'cbaefits, ^inls5aa.%lF ;p£ aiai^'^opie
miner^s snd eMi|,l^.t' a f p^fetewa
rea^^isabie: 4om©iRs»-

hB&pXa Fls^c Fabrics*' •3|i<s#®--f^ie@ hme
t3c©piQ plasma asi^sotE^piQ 6om^m itiBt me-
with re00td 'to e^cSi ttels is# thsj Itay©' flecked
nction ^mmns Them sr@ mt^ailr «0 Flafflaa ssparetien^.^
There' airs tw typBm Sie^ aseplc ^4' s.ilaeepi#
Fatafic PC* Sealy ^abrid*- • '

Featiui"©^ 4a A13.i©qlife0a©us*:

Basle pattern# • m® aistrilmtlpia psfete^, o£ like
tegaird ^scti ©theJC#,-

BasiG %m fabric.-ofi m© f^atrisst "^hafc Is th^
meists afia ml€Uonmips ^ Wm- pla^na#, .©s'aisis ma

Basid:' aifi^tation pB^trnnm.' ''She patfeam 0^
lnai^:^a|e r©g^d to easti^

Gharntoef•»; A relatitfalsr la^e pw o'S^i,d witb Mpoth
wall's- ©utlet tstoiigti m'mmelB fis^»SB o*- plaa^ po^$#

ChaHiiel, A tnbalar-shai^d'K©l?e« <3i* passage#
: passage*

F '-i
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Chl^yasm^irphiG fafexias Hlijecal fjpsAps-,^© sujxomded %
•unifosiii •coating© vl'iiA may gmw together at the
po|4its gr^ns. toucfi- eaesh ptbefes,- .^e iafeergiraamia# •
spacie;# gsnerallF • •'

Si,af*«itC3im3S'Ci^p|eM»..^_ -OpiR^ieM, .i&msfci©!!- :hyint.e. acids p&,d
•Clct|' mfestansesi- •®ectiaEiifia2-,%- tiis©sjw^ie«f .-sli^nieaii'ly,

•• diyisibXe mljf gsreafe wh©0@ 6a-tee i© M.-fetSg.

t^H«iel?eiispaa <s2^.,a^-lju^s csDmpleK^a#,
iii. wMdi aciSs as, m #s63e.b^d dye ©n

^bst.sBdB mM itom siiaisl-e misfeuir© ©i feisimit

aicl rolissf^s^-(son^tittam • ;

,. . - i • . f

Coating#. A of a sufe^af^©. or pgrtly qo^eii.Bg

a su^taQ65;i C2$atiisgs arf ^cc^j^sed- ©S a '^asrioty of mfost^e&s
sapajrately 02? .iw They inc3.mas elay CDatiiigs tciay
s}4.2as| j eal'c^t'e- -costingsf. g$hhB'Xt^: •cd.atj.iftf g* gypswi c^atiRgsi;
salt hema^t#' cpsSfeii^s# org^ic eo^tings* tdiple soil

I coafeingSt- •Goa'fcinga in§y |nc©E^rfi1;#a int© tfe.©.
: or te , . • , . ;
I , - . • "
1 - ~ •

5^"" <Pbnqrefe|.pat:, .l,* •h c'saiaefi by locai mnqmtrBtioua &i
I i®mpp'iSa<3@ irffmerslhtf cstiei^ tH,® mil grains tog©tiier»

1 . . -
I • . 2« A giaefciiile'a generally .@Qn<^i3tric\ Ssbrle •'
1 afedufe a easfer© may feo joirst,#.^ a Mne ©r a pime*. •
i • ' • ' '
t • , • •

3'* C^ttQr©ti.oB.e' are- mac?r©a^^<2 OTygaeli
I , more or-less mtmaed and-Jlri'^gtsX.ar in

I 4» A segregatldtt oi fine raateM^al •iiu the -s^^atriis, •
% Bhwtp botandary .

pafct©rxi«- ThBtm tSirae majpr gxomps hmko^

.r'efermd aad related distrilaatioa gatt^aa,.:

' ' • V ^ ,
\ ' ; ^ -• .
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fcT'-

MmlU,

I'arran.; a- imtm)

^des*

<^n0i^ing of $,mxi oxides or^ iifdip-.

•-:G;

F0r^«^0a,laii,.- A. mt.sp- -oi ralssfeture of <?laf
^4. i.«a« o3€3@s •iiydrQjd<a^s* in ^-jad^s- of.
-redif §J^en 0^ bltie <3©peQdi;Ug. on feh© degre® of' hy<arafeioii- anfi
034<3at|-m &i me imti o^m$. m

i&KRis,: cia^ aise ojegapicmafetis? ma^ s^paratelf•'ssr'
iii'i^atfelsf assoeiaMd the qiajf .fr^sifeipn*

\ '

.Xllu'^atio^ etatass,, &©i7s^nfe ol eatandc: mate^.a-li Ib;
sqx^iMor m mA mhmme&% depesaitien.*'. ;

iHsepie f'ab&ic# h tfpQ- of Sepis Pl^aai^, F^ric*
sfe-pai-'atfoas- tsith stMat^4 osi^ntjatiion ©eoi^ m patches/:
m iii^fedsi,. •\AtMm tlie aos0|!?rmtl.f. fiec^ea pia^na# yiids n^f have
a m0' ^ri,iit©a oj^ien^afe'leB ati: M0ii^m,$fPl.Si.eationb#'' Is#.
M-i© fhat esd^isl.^ a pr%f(5rr©^ iiaxre a

Sriteijfeessfci# <j?e3,^ted t* -Msfe-

w?4t"ed^ Iw ^fet^l^granul^ Wm0$- oxt ^toed^ea i,a a pssotas. ma^s pi'
SoGi^iatsa or crtumblad coliolSs#.

2^* Tm ^kii^teii gr^ns: m& ISnl^S i>^aeds'or
aire esl^dde.d iss a. •

l{?-otid B'abJricJs*- "Shese feibfics iia-y^' appaireatis^ i^tropic
plasm.®?- ^at it 1b- ^ B-^m the higftte^/ possible:

ina^i£i.catl.:dn.s-witis l5i#i itgli^.'iiatensitiss,®- It; may Ise g©ss3.b2,e'
_t@ isotiq fabslc^ on the-fc^sis of 'eaiase of

i.p3t©5pie- Ghaaractesi^ti'G'Stf. fchat Is/- -fcrjie isDtg^py of' tl-ie ttdaet'als
€^a :ppa€^.t.y <3iae ^oMdes-^-' o^anie mateteirv ets«,.
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^m

0.25gaia,a!S'̂ A oM a t^acm^ifSfcioii of ••drg^i©-
matfc©^».

Pa|5ulaa* coi!®p,!E$a ^roin-aitisf isdiierals t^th
'osniilfiticsas- thai"' ha'^e sharp .©sefeezti^
fetS2.Qsafi0g;s Mos-fe. o^s^osiif'' @cpant; ^si
•e©in.egiiat.

I?(2#logi©ajL features^* Rge^fnii.^^1^ -mi^Hln a soil
di$tiftgui.^al3i^ te|S'. the ass«?e|..^t6a pat^al ioS Mf

reassn# Mdi as- ©2ri^iis -cSi' ip
«20JiGm^rs"feI.*^ji' of firacjtfetj.s- 'O'i plsOTaif ©s* ^ff^reiKsep liii

-^ratig.^^t'- oM •^e bonsti^'©«t;i-»

Pedprei.ic?Q:fc features .f©«m©a ,%. ©JsbsiQa, traaspoirfe aeposi-tfea
&£ iio<ML00 M m -ol^P s©|E 'iri^eti^ ©31 peii>i©gical featmsr^g
£mm -mi. W pife0©rvati6» -of som© parfe -©f a ^^iriouplir
so4i 'torigsfj \'J.thii5, a mwlf horig^ft*

P2.asrn^.« 3^.* tli#©f-cDlioiaal, -.isisQt
-^at is sioi Wm^- ^c^ietott graiasi- i%-

esnsislsi- -&§ wiiier^ -(^oirpfesus clxf

t;* P^'©£. a soil jnat,eriai is mp^l^ ol
feitig m hm. ibeQB reo^^aRi-s©^^- m^m mncmtmt,^^ W
tiie p3f0,$@j3t3&s of sp|3. foiinati.C)ft.i» I"t in<dl^<3ss oil islie-mat^0rlial|.:

m o^faaiq.^- 'ot Bim ^cl reiafeim^r so.ltame
i-3 m% tewad. 'up in to slsslefeosi graisis^

P|»:a S^pasration.. WeBmmB W ^ aignificmt
oha&f# in, the ff tte cpn.stittaeist.s-# iratJieir ih^-. -a
change in- the ^ncentrattpn. qM fracfeioa-. .p-f tSie piasSi4*

)
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15§.

An .ejcampl© p0 this is -^e i« ori#statim of t^e .
mtnisral. .feastipri near tti© misria^© o£' •s'licMftsideSii Plai^a -

s^paratiQSjs" ,fiot thre^^^ilffiiensicsaal .entities* Tm.t tJistr .
pyg^is^tien em ^sscufibed aiad yelat^a to that-.

©f,th0- of-'the ^11 .mat'esyial* ,

.,Pia&9ii;q f©i tSie pissffia ,oi 'Itue •g.^atirissj:^
•.tii.a:! 4,9,f: ar#arii^@rit ;©f,"P^ I^ia^a asjd

voids,* . . - •• • , '

l>o3res* %£i«es ii '̂ the sGil or: psriis^ with tte soil.
so'toien m' soil atraospli^m#' ®lw ow

witfi time tfciey may h&mme filled taitii .
or oth^sf-

Poi;phyrosi^2J.e-;i The pMmm^ ©aonts M e '̂ enae gmmd mass- ia .
whi<^ gjraias aft©r the. :!tiaftBe?f ©# phei5©$%"st#
in a. irogk'.

Related ^stril^tion^#. Pla^u©, ^o..(3.mts .as't»|£Q.^: -.oostipg#, c:§^e?tng
skelet^R gst^m or^pejaoiogie^

"Ee,3:afe:ea #stti-.5i^tioi3. .patt^teji. fh®. di©trils^ti©?a patteta &t iilse
Miviiiiais ^th 'mg^m to •mm-m.©mBm$m ©f gmupB: ©t
€miB: m ®.'different IdUii? it •mm nme3.W 'Mmm^ the
reier#©^- ^strilsation. pattern of •the gfotipa ..off indii?i<^sls ^

RLimit^ti,oii.,.. Re.ad^hii5g: 'tte miU

•Sepie .F.gfcries^., .f^riaa ia tiiiA patdh^s .of
.plama ha-m stEiat©^ eKtinetiow patt©«ns mmt emsma
The fblio^at tjpes 'S^e.

1 /•• / ^ '
I -~i •
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rKssssylii'

Voids,' Entities# are ijit©re®nrie@t©i ^th eaqli other
either .m^rough mxm Mm m& ^rongh
Barrow or tteatigti ia^fce^se^^dii- wi^$ o£ simiia#
pise a»5

Vpsepic F-!^t£a* A tym ^ sepie Pia^C' fabric# 'Pairfe ..o£ 1^©
plasma haS' a fle<?3c^t- o.^imfcatilGft Mt pla/^a
with: ori^tatiott: -o.wr mtte?«-fe«isieaily as:^o$l.afee4 ^ -
tli^ walls-bf -VDiasi s^s:|atM ••£>'l^©ntQl5ioii oi tfee- plastia
separatioB© 4s mixilnmtlr •^e -'mlls :©£ the

; ' •• : •

especialilT' planes*,

Viighs.i, .pelaMvely large. otlser tSi'sri' pacMr*g voiclk#, 'a^allsf'
irragiaiar not idth o^er voim 0'£
cempar#!© Mw at -fee, are ire.<^^i^e<3
they .appear .dig<S3?^tie <sii1siti©0-4 '• ^



#iats t# hB ttJSs eroded •

esearpitest. ©£ tli® .s#ee^® plmtmxi ttte ©tfoslve proc^gs.

is Jmo^ja t© imv& givmn r$m m m%m afrlmltttfelly Mels

iidi,tip3.aiii' iTQfinii ©f tU© "«-ta%©» .f$&iM msoiireea .poittfe

of iitQw tfee pr©eass ©f; i®t#ri#dt£^ 'vtmma ©faiast the

continuea^ , i,©f©ifeataMQa# isriafiag more forest

lanas smrn m^ amh &m& pmimlw 4mm ot

rmoume mti-iisatisii m€. rn&m&m'mimp manl^B

^r©0©ni:#i3 ^©ai witli @©tuaf m %hm mmnt ©f lateifipatim

is tli€ t^loaa ©»i .laiamplaai lemtims ^r©© iietiaefe

fiifsfef^aijiii.© mpmrnmm^ hf MmMtUMpmirng

mmrnm^m and the saa®

fstsu i»isv'#R'fci©oft3. ae^^ds of _ teal i!i¥esti§atjioiis#

bo^ mie$^m^r00li^i,cel ^mthesM hmm

emplmf^A t# tli© mS. p|jysie«5

shenKtGsi itucti©^ made.

Seme Q'i- tli@' 3aliea%" tMMnm atet-«

s.

.S^e fra«iildm©%rl,-c cftinps^ttim M mplaisi aad' raia*

iiplana pmMM^ fc»sp^efeiir<i' ©f ©seliiMt

aiffis@"fe si®iiaf pattera* tti© e&arssr .fjractieas cff!^$i«y

Mo^: £n ttplQsa pt^fil®©: fiser f racs-felioiig

ii!or« in fflifSttplaisd



>

h. laterlte layer Is sigaificantly absent at

Kulathup\2sha while it is present at both Nedrim^gad ana

Varkala#

• consequently fractions between 2 nsa and 0,02 mm

are l^ss in the upland profiles a» Gonipared to the mid-
upland profiles,* 'Jhus in the npiand profile'thsre is a
higher percentage of fraction sboire 2 ran and below 0*2 nan.

The elay ratio is'foma "feo be.very nearly the -same

between the profiles at Kulathnpmha and Hea^jmangad while
at varkala markea aifference ia observed between profiles
which is an indication that the•midupland profile is a
laterite derived from the soil material brought dom from

the tipper reaches by allwiation:*

Irrespective of loeations all the stnsctural indices

Of laterite soils are inSliiencea by clay, iron and organic •/
matter content..

Total iron content of upland profile is higher thai^
• 'the respective and miduplBnd profile in all loaations.

On the basis of their total iron content the profiles

can ba placed in the increasing order raidupland Kt2latliupu3ha
upland Kulathupiasha , Midupland Keauinanga^ Upland Wedu-
mangad Upland Varkala and Midupland Varkala,

J

i ' • ••0



j

On the i?a#ia ©f th© abuadaiiee of these

mineralst the ioilg are in the isi«?reasing orde^ of !«©athcgr»
• . • • . • J

ring mi^piand- i^lathup'Oilia' tiplans Kulathupusha Midup--

land Bediiraan^a ^pXmid. N^dajtiaagaa Miaiaplana Vairl^ala

and Upiand Vasrlkala,! "• . -

The vesici;!!^' natmr#- of -the plin^itic ia^rer •

oibaerved afe ^arJteia lapland is t|^ical of Kerala laterites

in that while this vesicles than^elves are maiaiy conati-

tutea. by ctirystallisQd Imii, •compojmd •the sontiQSit' inside the

vesicles aloRiinif^roiaa*.# ' Tim preient -'ifeudy thtis escplain*

the psdol^gi^al'-ppices^ leading to th©' accntnulation o$

altJordniferotaa material at a point- ©f separation o# th» y
plinthitic lay^r to the lower non-^'plinthitie layer.

In Kulat^upussha region# tinder its higher content

©f organic! matter and foreisi vegetation in the iwiduplana.

isortion of a' slop- is ^le to- stop to a Qifeater extent tha

•-alluviation of•colioi«lal or reiie material than is possible

fey correspoMing region &£ raid#lop either in jfuidlandi

CKedtsnangad)' or coas-^l refion. (^arlcala)-'With a. lower

••content of organie matter in 'th# soil# and eupporting only

man maa© TOgertation* This i© of eonsidarable' slgnificane«
- y

in arresting •further aeterioration of already degraaedl land

and its ecologiesal reatorstion*
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