THis vt desls with

o Tandforms and their ssoletion

¢ Geomorphic processes — weathering, mass wasting, srosion
and deposition; soils —formation
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(GeEoMoRrpPHIC PROCESSES

ﬁl fter irarning about how the earth was
o how it svolved its erust and other
er layers, how its crustal plates
moved 2ad sr= moving, snd cther informsbon
on earthguskes; the forms of voloanism and
about the rocks and minerals the crustis
composed of. it is ime to know in detail about
the surfare of the earth-on whiich we lne. Let
tis start with thhs restion:

Why''ls the saraesof the sanh neven?

The exth’™s coust s dynaouc. You are well
zwarte that it has moved and moves vertieally
and horizostally. Of coirse, Hmoved 5 B [aSter
imthe past tiisn the rate stwhich It (s moving
now. The differences M the mternal forces
cpersting from witlsin the esrth svlieh Bk u
the erust have been respomsible for the

varimtions in the onter surfaceof the tmist The

-garth's sirfacsis being continunnsiy subgected
tor external foress induced basically by ensrgy
[sunlight]. Of course, the intermal fnreesare still
actve though with diferentintensities. That
means, the earth's surface is being
contitmousiy subjected to by externz! forces
f;:nglﬂatl.ﬂg within the eatth s atmoesphezs and
by internal forces from within the earth. The

external forces are known as exogenic forces

ani the internal forces are koown &s endogerae
forces: Theactions of exegenic forces resuitin
wearing down (degradation] of relief/elevations
and Hiing up [aggradation) of basins/
depressions, on the earth's surface. The
phenomepnon of wearing down of relief

varimtions of the surfacs of the sarth through

CHAPTER
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forces continuously slevate or budld up parts
of the sarth's surface and hence the exogenic
processes fail to even out the relief v=niations
of the surface of the sarth. S, vernabons remam
as long as the opposing actions of exogenic and
endogenic ferces coantimme, In general termis,
the endogenic forces are mamly land budlding
forces and the sxogenic processes are mainky
isnd wesring forces: The surface of the sarth i
sensitive. Homans depend on it for their
sustenance and have been using it extensively
and intensively. So. it is essential to understend
iis mathiire I ordes to use tefechsely withont
disturbing it= balanre and diminishing its
potential for the future. Almost all orgamisms
eoninibute to sustain the sarih’s eovironment.
Heowsver. humans have caussd ext=msive
damags to the snvirorment through over use
H resoiTes, Uss vwe must, tut must alss Ieave
it potenti=] enough to sustsEin life through the
Fauture. Most of the surface of the sarth had and
hasheen slisped orer very long perinds of toxe
[hundreds and thousands of y=a35)-#2nd
because of Iis use and oiisuse by umsss s
potential is‘being diminished at a fast rate. H
the processes-which shaged and are-shaping
the surface af the earth into varistiss gf forms:
(shapes) and the nature of materials of which
it i=-composed of - are nnderstood . preceutions
can be Eken o minimise the detmmental efects
of haman uss and to preserye it for posterity,

Geomorraic Processes

Yo would Hke to know the meaning of
HEsmorphic Processes, lhe endofenic and
exogenic forees cansing physical siresses-and
chemics!l actions on earth matenials and
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bringind about changes iz the configunation
of the surface of the sarth are known as
Feomarphic processes: Diastrophism-and
vlcanism 2re endogenic geomorphic
processes These have already been discussed
in hrief inthe precedimg unit Weathering. mass
washing, erasion 2nd deposition are exagenic
Ecomorphic processes. These exogsnic
processes arerdeaitwith in detail in this chapter.

Any excgenic element of nature (ike water,
lee. wind. etr..] capabie of acgquiting and
bandporting ed-th materalzs ean be'eadlled =
geomorphic agent. Whsn these slements of
nature become mobile dus o gradients, they
remoie the matei=ls and tanspert tham over
sigpss =nd deposit them at lowsr level.
especialiy exogenic, unless stated separately,
are one and the same,

A process |s 3 force =pplisd oo sarih
materials afferting the same. Anagent is a
mobile meditng {like mmming water, moving ice.
masses, wind, waves and enents etc-fwhich
removes, fransports-and deposits earth
materialzs, Running water, groundseter.
diariers, wing. waves and cuarrents; e, can
be called geomorplic ageni=s:

Do you think iris essentdal w diatdnguish
geomorphic agenis and geomorphic

ProcEI=£5T

Gravity besidss being = directionsi force
activating =1l downslope movements of matt=r
also canses shiesses an the esribh's materials,
tide indunced curzents and winds Withont
gravity and gradients there would be no
mebility and hence neercsion, mnsportston
and depositics are possible. Se, gravitztiona!
stresses are:as important as the other
geomorphic processes. Gravityis the fores that
15 keeping us in contact with the surface gnd it
is the force that switches on the movement of
all surfars materisl on earth-All the movermments
eitherwithin the sarrhoron the surface of the

sgarth arcur dus 4o gradients —from highe=r
levelsto lowes levels, rom high pressurete ke
IrESEETE SiEEs et
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Esnocemc PeoceEsses

The emegly esnanating from withm the sarthis
the mam force behind endogenic geomorphie
Eoeesses, Thisenergdy is mosthr generated by
mdicachyvity, totational and tids! frction and
prmardisl heat from the origin of the eatth,
“Hhis enesgy due 1o geothermal gradients and
heat flow from within induces diastrophism
and velcanism in the lHthosphere: Duee to
variatinns in geotheormal gradientsand heat Bow
from within, cyustal thickness and strendth,
the scting of endngenic forces are not pmifors
and hence the tectonically contmmlled original
rrustal surface is insven.

Diastrophism
Al proresses that moyve, slevate or boild ap
poriiens of the sarth’s Trust come undsr
digstrophism. They inciunde: [i} orogemic
processes invoiving mountain building
threngh severe folding end affecting Iong and
nunTew belts of the =arth's crust; &) epefogenic
processes imvolving uplift or warping of large
patis of the essth’s oost, (iil] ssrthgnakes
trvolving local relatively minar movements;
(iv] plate tectonics mvelving horizontal
movementsof crisial plates,

In the ooess of mogeny. the ouost i
severely defmrmed into folds Due to epsirogeny.
there may be simple defonmation. Orogeny is
2 mountain building process whereas
epEhogeny i= continenis] hrildmg processs.
Through the processes of crogeny, epeiroEeny.
eartiypales and niatr testoniss, thesean be
fmltng and frartucng of the cost, All these
Processes Cause pressure. volume and
temperature [FV]I)] changes which I tum
ndunes metmmorphism of Tock=s.

‘Epefrogeny =nd orogeny,
differences

cfiz th=

Volcamism
Volcdanisn Includses ths movement of moiten
ek [magms) onto or toward the easti's

‘syurface snd dlso fmnatian of many nbtrasive

and extrusive voléanic rms. Marny aspecis of
voleamism Have zlready been dedlt in detsil
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GEMIGHTHIC FREESSES

under volecanoes in the Linit I gnd under
igneous rocks in the preceding chapter in this
LETEit,

What do the words voleanism and
voleans=s Inelear=?

Exncewic PaooEsses

The =xogenie precesses derive their energy
from atinesphere determined by the ultimate
-energy [rom the sun and siso the gradients
Ereated by tectonic fartors:

Why do you think thac the slopes or
frartenss are crearad by eecmmic orrorsy

Gravitational force acts upon all earth
materials having a sloping surdarce and tend
to prodoce movement of matier in down
slope direrticn. Force applizd per xmit arsa
is called stress Stress is produced (o a4 solid.
by poshing or pilling. This indaces
deformation “Forcss actind slong the facesof
earthimaterinls are shear siresses [Separsting
forres). It is this sivess that breaks rocls and
cther earth materidls. The shedr siresses
result in anguldr dispiacement or slippage.
Hes=sides the: gravitational stress ezrth
materigls: Become subjected to melechnlar
stresses that may be ezused by anumberef
factors amongst which temperature changes,
orystallisstics 2nd melting are the most
commaon. Chemica! progesses normally lead
to loosening of bonds between grains,
dissoiving of ssiuble minerzls orermentbing
materials, Thus, the basic reason that Jeads
to weathering, mass movements,; and erasion
is development of stresses in the bhody of the:
Earii maiEriais

Temperature and precipitztion are the
two nportant clinatic elements thet control
VETIOUS procssses.

All the exogemic geommaphlc EOCESSES
arz ecoversd undsr a general term.
demirdation, The word ‘denude’ m=stis to
strip off or to uncover. Weatherning, mass
wasting /movements, erosion ‘and
transportation 'are mojndad |n demudation,
The flow chart {Figures 5.1} gives the
denudation groresses and the=ir respective

E&

doving forces. It should become elear frpm
this chart that for each process there exdsis 2
distinct driving force or ensrgy.

As there are different climstic regions owing
o variations in thermal gradents crexted by
latitndinal  seasonsl, and land and water
spread on the surface of the sarth, the exogenic
FecTHorphic processes vary from regon o
region. The density. tvpe and distribution of
vegeidtlon which largely depend upom
precipitation and tempersture also exert
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infinence indirectly on exogenic geomorphic

‘processes. Within different climatic regions

there may be local var=tions of the effects of
differemt climatic element=s due tg altifudinal
differenicss, aspect varintions s the vanstion
i the amount of insolation recsived oy nath
‘#nd scuth facing slops=sas compared to east
and west facing slopss, Further, dus tc

differences in wind velocities and directions.
-mnount ud lknd of predipitation . 45 Intensity,

the relation bBetwween preapitatdon and
evaporation, daily ranges of temperatuge,
beszing and thawing fequesicy. depth sifiost
pensteation, the geomorphic processes vary
within any clitnatic region

Whae-is the sale driving. force Dehing ol
the exogenic processez?

Climatic factors being egual the mtensity
ot artion- of exogenic geamorphir processes
depends upan {ype and stroctures of rocks. The
term struchurs includes such aspects af rocks
as fmlds. Eults, orirotstion sod inclinsHon of
beds, presence or absenre of joints, bedding
P_].me:.- hardness or sofiness of considiment
. chemicsl snsreptibidity of mineral
Em:l.._tm.tﬂﬂ_ the permmeability or impermeability
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etc. Different tvpes of rocks with diffevences n
their structore cffer v=ryving resistances to
vanous geomorphic (moresses. A particniar
tock m=y be resisteant to one process and non-

resistant to another. And, under varying

climatic conditions, particular rocks may
extpbit different degises ol resistanice to

geomorphic precesses and hence they operate

at differential rates and give tiseto diffesrences
in topograplsy. The efects of most of the
EsmdEnic SeoInoIpHIC processes dre small and
slow and may be mnperceptible in s short tims
span. but will iz the long sun affect the rocks
severely dize to continuesd fatigus,

Finally. it boils down to one fact that the
differences on the surface of the sarth though
originally related to the crustal evolution
continue to exast in some form o the other duee
to differences mn the type and structure of earth
materisls, differenres in geomorphic processes
and i their rates ef operation.

Somne of the exogenic geomaorphic processes
bave been dealtin detsil here

WraTaERING

Weathering is action of elements of weather and
clim=le over eartk materEls. Thess = &2
mmbﬂﬂfpr;:ﬁ_qaﬁwﬁihjn mthmlgnﬁ:ri:h
act etther individually or tegether to affect the
ggrth materizls in order & reduce them to
fragm=rital stafs.

Weathering is-deflned as mechanical
disinregration =nd chemirs! decom-
position of mcks throngh fhe-actons of
VErious elpments of weather and cHmore

As very little or no motion of materials
tzkes plare o weathering, 1t {5 8n fe-sifyor
an-site process.

= this Httle mortar: which coy ooour
sometimes due 1o westhering synonmymous
with ranspertaiton? I not. why?

Weatliering processss &« conditiomsd by
many comnlex gealodival, climatic, iopodrankic
and yefetatne Erters. Climate is of pariaiilar
importance. Not only wedthering processes
differ from climate to climate, but also the depth
ef the weathering mantls (Figurs 5.2).
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Figore 5.2 : Chmste : =nd depthoaf westhening
mantles [adapted and medified from Strakhor, 1967]

Acttvity

Mark the Istiinde values of Atffer=nt
‘eitmate regimes In Flgure 8.2 and
compare the desallk

There are three major groups of weathering
processes - [i) chemical: (ii} physical or
mechamcal” i) biclomcal weathering processes:
Vesyrarely doesany one of thess processes ever
operate compietely by frself, but quite often =
dominence of one process can be ssem

Chemical Weathering Processes

A group of weathenng processes viz: sclution,
carbenation, hydration, oxidation and
reduction act on the rocks to decompose;
dissolve or reduce them {08 fine elashc siate
and for smi water and other acids, Water and
air [movgen and carhgn dioxdde) alopg with keat
must be -present to speed up:ail chemical
Teactigns. Owver and above the carbon dioxide
present inthe pir, decomposibon of plants and
apimals increases the quantity of carbon
dioxifde nndesground. These chemical reartons
on vapous minerals are very much similar to
the chemmeal reactons m a laboratany,

Physical Weathering Processes

Fhiysicel o mechsnlcs] weatherme processes
depend on some appHed forces. The applied
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forees could be: i) grayvitations] forces such as
oveErblrden pressure. load and shearing sitess;
8} expansion forces due to temperature
changes, crysia] growth or epimal scihoty
fiii} water pressures contrelled by wetting and
drving eyrles. Many of these forces are spplhied
both.at the surface and within different earth
materials leading to rock fracture. Most of
the phy=r=]| weathering processes are caised
by therznal expansion and pressure 1elease

These processes. are =nall and slow but c2n
caise great damade to the rocks becanise of
continped fatigne the rocks suiffer due to
repetition ef confraction sand expansinn.

Biorocicar Activity aND WEATHERING

Hinlogirs!l westhering s comiribution to o
remeval of minerals and {ons om the
weathsring snviremment end physicaichanges
due to growth or movement of ecrgEnisms.
exposing the new surfaces to chomacal sitack
and assisizin the penstration ol moisture snd
air Humon brings by disturiimg vegetation.
ploughing snd cultivating solils, also hein in
mixing and ceating new contacts betwesn
air. walsr and minerdl=in the esrth materizls,
Diecaying plant and soimat metter helpin the
production of humir, carbomic ‘and other
acid=s which enhance decay and solubility'of
saine glerments. Plant roets stert e tt=mnendous.
oressure an'the sarth materials mechaniczsity
brezking them apast.

Seecias EfFecTs oF WEATHERING
Exgnliztion

This has-already been explsined: under
phy=ical weathernyg processes of unloadimg,
thermal contraction and expansion and salt
weathering. Exfolintion is 3 resnlt but nat a
process. Flaking off of more or less enrved
sheets of shells fom over Tocks o7 bedrock
resulis ino smooth and roundesd surfaces
[Figor= 5.3}, Exfoliatign can gooar dnoe to
expansion and contraction lnduecsd by
temperatire changes. Exfolistion domes and
tors re=ull due to unlosefing and themmal
expETEiia TespeThvElY

r.5_3 : E.:a:f =nad granmlar

SICHIFICANCE OF WEATHERINC

Wezthening processes =re responsinie for
breskicg down the rocksinto smzller
fragments and prepanng the way for
formation of not only:regolith and soils, but
alsc erosion aod mass movements. Biomes
ang bie-diversity is Besically & result of forests
[vegetation) and forests depend npon the

depth of weathering mantles, Frosjon rannst

be significant if the rocks are not weather=d,
That means, weathering aids mass wasting
grosio 2 reduchon of eiiel and changes
in andforms are a consequence of ercsion.
Weathering of rocks and deposits helps in
the enrichment and concentraticns of certain
valuabls gres of ron. msngsness aluminium,
copper etc., which are of great [mporiance
for ths oational economy. Weathering 5 an
mmportant process in the formation of soils.

Wihen rocks urpdergo ssathering Soms
marterizls are remomed through chemieal
ax phvsical leaching by groundw=ster and
therelny the concentration of remaining
{valuabls| moteriais tnrragsss  Without
such & weathering taking plges, ths
concantration of the =ams valuabis
materisl may mot be sulficlent and
ectrwaniealiy viakls o explott process and
refine. This is what i= called enrichment

Mas= MoveEsENTS

These movemenis bansfer the mess of Tock
debris down thz slgpes undesr the ditect
mitvenes of gravity, That mears, sir, wateror
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ice do niot carTy debris with them from place to
pizace but on the other hand the debos mav
carrywith it 2ir, water orice. The movements
of mass may rands Iomm slew to rapid,
affecting shailow to deep cohmnns sfmaterals
and include cyeep, figw, slide and fail Grawity
exeErts its force on all maties, both bedrock and
the products of weathering. So, weathering is
not & pre-regquisite for mass movement though
it aid=s mrass movements. Mass movements are
veryactive overveathersd slopes rather then
Mass movements are sided by gravity and
ng geammorphic agent Hke running water,
glaciers, wind, waves and curtents perticipats
i the process of mass movements. That means
mmdss micvemeni= do not coms under erosion
though thae s 3 siEit (mded by diavity) of
tnateviais rom one place tosnother Mat=rials
ovezr the slopes have their own tesistance to
disturbing forces and will vield only when force:
iz greater than the sheanng resistance of the
mraieTEis. Weak omronsolidaed moarerzals: thinsy
bedded recks, faults, steeply dipping beds,
vertical cliffs or steep slopes, abundant
vegetation etr., favour mass movaments
Several activating cavuses precede mass
movements, They sre ; (i removal ef suppert
from helow to materials ahove through matoral
or artificial means; (i) increase in gradient and
height of slopes. (LH) overldading through
addition of materials naturally or by artificial
filling. {ivi ovedoading dus to heavy minfall,
saturation and hubrication of slope materials;
iv] removal of matensl or load from over the
original slope surfaces: ¥l occurrenice of
-sarthgualkes, =xplosions or machinery:
(viil excessive matural seepage: [viil) heavy
drawdown of vater from Isles, Teservoirs and
rivers Iemding to slow outflow of w=ter iom
under the slopes or dver banks; {ix) indis-
criminste removal of natural vegetation
Hezre-[heaving ap of seils due o frost
growth and other causes). fowand shideare
th= thires fomms of mersments. Figuwre 3.5 shoss

FIMDOAMPRTATL &OF FE?EL—'—.L,CEI!C,EA:E i

the relationships among different types of mass
movem=nts, their relative mtes of movemsnt
and muistare Fmiks.

Landslides

These ars relatively rapid and perceptible
movements, The materials involved are r=lativelr
dry. The size and shape of the detached mass
depends on the nabine of discomtinivities in the
tock, the degree of westhering and the steepmess
af the slope. Depending upon the ype of
movement of materials several typds are
iHentified i this category.

Shompr is shipping of ong or sst=ral units of
Tk debriz with & beckward roiatfon with
r=spect to the slops gver whnch ths movsment
takes place [Figure 5.4). Rapid relling or sliding
Initist] phsiclon of slape

Sliamp body shigwiog
Pinekownril roballom of
—— | materials

i
Figure 5.4 - Slumping of debrie with tackweed rotation
of eartl debris-without backwand rotation of
mass s kmown a5 debris slide Debris fall s
rearly s free Bl cfearth detsrisfom s vertcal o
crerhanging face; Sliiding of Individnsl rock
masses down beddaing |oint o mult siirfaces
Is roekslide. Over stecp slopes. ook sliding s
very fast and destuctive. Figure 5.5 shows
landslide scar=s orer stcep slopei. Slides ooeur
as plenar feilures along discontinuities lke

Figiere 5 5 [andaSi= soarsin TR FANUES near
river Sarada at Indiz-Nepal border, Utiar Pradesh

poraged B



GEMIGHTHIC FREESSES

bedding planes that dip steeply. Fock fall is free.
falling of rock blocks over.any steep slope

keeping itself away from the slope. Rock falls
an cccurtence that distingduishes it from
rockstde which affects materizls up to 2
suhstantial depth,

Between mass wasting snd mass
movements, which t=rm do you feel iz
mest approprists? Why? Can soliffuctian
tie meludad under raptd flowr morements?
Why it can b2 and can’t be?

In pur egentry, debrs avalanches and
lendalides pecitr very Eequentiy m the
Himalova=s, Thers ar= many reasoms for
thiz, Ope the Himalayss gre tectanteally
active. Theov ar: moeostly maode’ up 2f
sedimentary rocks @nd unconsolidaisd
and zemi-conzclidated deposits. Ths
siopes =ve weTy steep:. Comparsd to: the
Himslay=s, the Nilgiris bordering
Tamiinadn: Eamatake, Herala and the
Western: Ghats =lemg the test coest ave
relativaly teciontesity stahle and are
mosthr mads up of vory hard rocks bur
still. debrds avalanches and landsiides
sccur though not as frequently as in the
Hfmalsras, m thess hills: Why? Many
slopes ere steeper with almpst verdeatl
clffs and sscarpments in the Western
Chats and Migirls  Machanical weathering
di= © tmmperature chansss and ranges
|2 prandvnced. They s=eehe H=avy
amounts of reinfall over short perfods.
Sao, there = slmost divect rocle 1611 quite
fregquenthy i chese ploces along with
landzlides and debris avalenches

Eroston asn Deposmoy

Erosion imohes acgoisition and trensportatinm
of rock debris. When massive rocks break
into smaller fragments through weathesing
and any other process; erosional geomorphic
agents like running water, grounndwater,
giaciers. wind and waves remove and
transport it to other plares depending upen
the dynamics of each of these agents. Abmsion

43

by Tock debris carged by these geomorphie
afents ales aids greatly  erosion. By erosion,
relief degrades  l.e., the landscape is wom
dovwn. That means, though weathering aids
erosing it is ot 3 pre-condibion for erosiang to
take place. Weathering, mass-wastng and
erosicn are degradatisnal processes. It is
eresion that is lazgdely responsible for
continupus changes that the earth’s surface
is undergaing. As indicated in Figure 6.1,
denndations] proeesses like erosion.-and
transportation are controlled by kinetic enersy,
The erc=zion and transportation of sarth
mateTials is hronght shont by wind, nimning
water, glariers. waves and ground water. Of
these the first three adents are contrelled by
ciimatic conditions. They Tepresent three states
of matter —gaseous jwind), liguid [fonning
wateri and salid {glacier) respectively.

The work of thie other two agents of
ercsion=waves and ground water is not
controlled: by climate. In case of waves it is
the lacation alonyg the interface of litho and
ydie spheres — coastal reginn — that will
determins the work of wases. whisreas the
work of ground water {5 determined more by
the Hihologizml charact=r of the regiom . If the
rocks are permesble and soluble and watsr
is avmiiable only then k=rst topography
der=tap=. Io the p=xt ch=pter we shall be
de=siing with the landiormis moduced by each
of these agents of erosion.

Deposition i3 3 consequence of erosion,
hence energy on gentler slopes znd the
materials carried by them start to settie
themsslves. In gther worsds: depositon Isnot
actually the work of anoy.agent. The coarser
materisls gt deposiied st and finer ones
iater. By deposition depressions get fillesi up.
The sam= erosinnal agents vizr,, Tunming water,
glacisrrs, wind, waves =nd groundwalsr arl =5
aggradatinnal or depositionsl adents alsg,

What happens to the surface of the sarth
diie to erosion =2nd deposition is elaborated
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in the next chapter on landforms and their
evolition

Thers 1= 2 shifi of materials In mass
moverienis a8 well 5 In eroslon from ons
‘plere o the offier: S6. why-can'’t both be
Teated as one and the same? Can theye
b appreciabis ercaton without rocks

undergoing weathering?

Soi ForMaTION

Yo see plants growing i sois. Yoo pilay in
the ground and come inte contact with soil.
You toench and feel =0il and soil your clothes
while playing. Can vyon describs #t?

Soil is 8 dvnamic medium in -which
many chzmical, physical end biological
activities go oo constantly, Sol is a result
daf decay. [tis slsa the reediven for growih.
Itis a changing and developing body. It has
many characteristics that fiuctnste with the
seasons. Itmay be altermatively cold and
warm or dry and moist. Bislogical activity
i= siowed or stopped if the soil becomes too
edld ar tee dry. Organic matisr ncrsases
when lesves fall or grasses die.

Process of Seil Formation

Soil formation or pedogenesis depends first
on weathenng, Itis this weathering mantle
idepth of the weathersed matensl] which:is
the basic mmput for soil to form: Fust the
weathered matenzzl or transpaorted depcsits
zre colonised by bedleria and cther mmienor
plant bodies like mpsses and lichens. Also,
several minor organisms may. ke shelter
within the mantle and depasits. The dead
rematns-of orgamisms =nd plants help in
bBumus - gecumulation. Ainor grasses: ang
ferns may grow; later, bushes and trees will
start growing thyough seeds brought in by
birds and wind. Flant rosts penetrate down,
burmowing- smimals bring up parbicles, mass
of material becomes porous and sponge-hke
with-z ezpacity o ret=in water and to permit

the passade of air and finally 2 mature soil. =

complex mixture of minersl and orgamic
products forms.

FIMDOAMPRTATL &OF FEE.::—__"'_L_Z_,CEE:‘_‘,E_&E i

s weathering solely ‘respinsible for =oll
formarion? 1 not whe?

Pedologv is =oll =clence. & pedologiscis =
snfl~scientist

Sgil-forming Factors
Five basic factres control the formmtion of soils:
(if parent mmt=rin}; (i) topography; ([ cdimaie;
(ivi binlogical activity; [v) tims, In f&ct soil
forming facters act in anion and affect the
actinn of one another

FParent Mzi=rizi

Parent material {s & passive control fctorin
sgil Iommation, Ferent maisTiais can te aoy
jrsitir'or on-site Wweathered rock debris
[residual soils] or tansported deposits
[transported soils), Seoil formation depends
up-@l_hEiEhuE15iJEﬂ!E_b‘b}ﬂnd strutctume
[disposition of fndividual grains/ particles of
debris] as well a5 the mineral and chemitral
composition of the Tork debris/depasits.
Nahive and rate of weathering and depth of
weathering mantle are tmpertant con=slersbions
undesr parent materiais, There may be
differences in Soil over similar bedrock and
dissimilar bedrocks m.a}r have similsr sails
above them. Buat when soils are very young
arm have not matired these shsw strong links
with the tvpe of perent rock. Alsc, in case of
snme limestone areas, where the weatherimy
Frocesass are specific and peenbiary, soils wdll
show clear relstion with the prent rock.

Topography liks parent materials |s snother
passive control factor, The influencs of
tvpography is felt through the smount of
exposnre of 2 surfses coversd by paErent
materials to sunlight and the amount of
surface and sub-surfare drainage over and
throudh the paremt materias. Soflswillbe thin on
=teep slopes and thick gver flat upland preas,
her gentle slopes where-erosion is slow and
percolation of water is good. soil formation is
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very favourable. Soils over fiat areas may
develop = thicrk laver of clay with good
acunuistion of organic matter giving the soil
dars colans

Clim=ie

Clim=te s an importznt aritve factor n sml
formatinn. The climatic sl=ements mtolved 3
sutl development are : (i) moisture In terms of
fts mtenstty, requency and duration of
precipitation -evaporation and humidity;
{ii] temperaturs in tetms of s=ascnal and
dHurnsl varistions.

Precipiiation gies 501l s moishre contest
whirk makss the chemiesl and hinlogicsal
activities nossible. Excessol watsr helpnsin the
dowmward transportation of soil components
througis the soi [ehiviation] and deposits the
=ame down below ihonation), [0 climates ke
wet eguatoria! rainy sreas with high ramiall,
not only calciuym, sedinm, magnesinm,
poisssmom te. bot alsn & majr part of sllica is
remeved from the spdl. Removel ef silirs rom
becarise of high tempersturs, evaporation
exceeds previpitation snd henes grsind eater
{sBrought up o the surfacs by capilioy action
behind salts m the soll Suchsssformmto =
crost m the soill known'as hasdpans. In bopcal
elimates and in areas with intermediste
orecipitation conditions, caleium carbhonats
nodules [ynker| are fommed.

Temperstire eots In bvo ways — Increasines
or reducing chemical and biological activity
Chemical activity is increased in higher
temperatares, recnoed in cooaler EmpeTatnres
[with an exeepton of carbonabion) and stops
in freszing conditions. That iswhy., tropical scils
with higher temneratures show deeper profiles
and in the frozen tundrs regions soils contain
largely mechasnmically brohen matenials.

Einlogice] ActsTti

Thesedstmatis= cover and organisms that secumy
the parent materisle oo the beginning end also
at later Stages-heipin adding organic matisr,
mioistitre retention, nitrogen =te. Dead plants
orovide bianns, the finsh: divided ooganie snatter

<3

af the =ofl, Some orgenic arids which foom
durng humilication aid m depomposing the
minerals of the =01l parent materiels
intensity of bactezial activity shows up
differences-hetween sails of cold and vw=rm
chmaies. Humes acrmmnlates in cold climstes
as beeterial growth s slow, With
undecompesed organic matter hecause of low
bactenal activity. layers of peat develop insub-
archic and tundra climates. In-humid trepical
end eguatorial chmetes. bactenal growth and
griion =5 intense and desd vegetation s ramdly
cadised seaving very low bumns content-in
the socil. Further, bactenis and cther soil
organisms t2ke gassous nittogen from the air
end-comvert it ioto 2 ehemies] form that can
be used by plands. This proeess is:Xnows: a5
mitrogen fization: Rhizochiuvm. a tvpe of
biectesa, lives in the Toot Rodules o Jegnminons
plants and fices nitrogen beneficial to the host
plant. The influence of large anmmals like ants:
tetmites. earthworms, rodents ste., is
merhanical, buat-it is mevertheiess important
in sail formation as they revork the'saoil uo
and down. Incass of sarthworms: as they
feed onsoil, thetexture-and chemistry of the
soil that cim=s out-of their boady chiandes:
Fiersi=]
Time Is the third mportant contoling factkor
in soil formation. The length of Hme the soil
f{r-n:ﬁi_ﬂg_ pgrocesscs gperate, detemmnines
matursiion of sgils and pmofils deelopment. A
suil beromes methre when all soil-forming
processes act for a sufficiently long thme
developing a profile. Soils developing fom
considered young and they =xhibit no horizons
o goly pooriy developed horizoma. No specific
lengih of time in shsoluls Frms can be fxed
for soils o develop 2nd mahee

1% It nersseaTy @ s=parsts the process of
soll formation and thes soll forming
control SeErE

Why gre Hme, @podrapky and parent
material considersd 25 passive contril
BSotorein=qdl formation™®
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EXERCISES

1 Mulgpis chalce qusstions
i Which ons'of the following [mocessss 153 gradationdl procsss?

|2} Depositdon (c} Voleanigm
(8} DMastrophism {d) Erosion

) Which ane of the following martsriale is affecied by hydraden process?
(2l Granits (el Gusrix
b Elay idj Sals

it Debris svalanchs can be included in 'the cat=sary of
(2) Land<lides {c] Rapld flotr mezs moremente
o] Skrr-flow mass moEments ) Sabsidencs

% Answsr the following gquesdons in abous 30 words
I} Ik is weathering Tha: 1= responsible for bio*diversity on the earth. How?
il What are mass movemsnis that are real rapld and perceptible® List.

(f#f}  What-are the vartous mobile and mighty evogenic geomarphic agents and
what is the prime job they perfimm 7

(vl & westhering ssseniial 3= & prerequisits in the formanon of soils? Why?

3. Answer the following gusstions in about 150 words.

[ “Ohirearth is-g ;J-la';'ﬂef.d for rwo ﬂp}:losmggml_qlﬁ of s.:af.-mnrpn‘lc processes
Diasuss.

(1} Exogenite Feomusrphie processes dérfye thelr ultimats enersy from the sim's

(il Are physical and chemicsl weathering proceszes mdependent .of each
cther? I not, why? Erplain with examypies.

(vl How ds vou distinguish betwesn thé mrocess of scil formanton and soll-
formtsg Eetsrs? Waat 1s#he rol= of ctimate 2nd hinlngi-l:al acdrisy 2= Two
imporzant control factors in' the formation of =ails?

Project Work

Depeniding npon the mpqgmp}w and materisiz aronnd you, obssrve and recard
climats, pessible: weathering process and =ofl contents st characteristes.



