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Weathering =

Weathering iIs the process that produces changes in the
surfaces of rocks exposed to the atmosphere. The rocks break
and undergo decay under the influence of the atmospheric
agencies like wind, sun, frost, water and organisms and
produce soil

Erosion involves the transportation and removal of weathered
materialsfrom the place of ther formation.
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Weathering isof two types.
1. Physical weathering or disintegration

2. Chemical weathering or decomposition

Physical Weathering:

By this process, angular fragments of rocks are broken off from
the high mountain ranges. These fragments of rock roll down

the hill dope and accumulate at the bottom. The various

typesare:

1.1 Thermal stress

1.2 Frost weathering

1.3 Pressure release

1.4 Hydraulic action

1.5 Salt-crystal growth
1.6 Biological Weathering



1.1 Heating and cooling or Thermal stress: The heating and cooling of rock
masses occur due to daily and seasonal temperature changes. The heat
causes them to expand and cooling causes them to contract. The repeated
expansion and contraction tend to develop cracksin the r ocks.

In desert areas, the coarse grained rocks, like granite, disintegrate soon
Into their constituent crystals, and become desert sands as a result of
temperaturevariation.

1.2 Frost Action: The alter nate freezing and thawing of water in the cracks of
rocks tend to disntegrate them because water on freezing expands and
therefore, exert pressureon the wallsof the cracks.



1.3 Pressure Release: In pressure release, also known as unloading,
overlying materials (not necessarily rocks) are removed (by erosion, or
other processes), which causes underlying rocks to expand and fracture
paralld to the surface. Often the overlying material is heavy, and the
underlying rocks experience high pressure under them, for example, a
movingglacier. Pressurer eleasemay also causeexfoliationto occur

Pressure Release of granite.



1.4Hydraulicaction:

Thisiswhen water (generally from power ful waves) rushesinto cracksin the
rock facerapidly. Thistrapsalayer of air at the bottom of the crack,
compressingit and weakeningtherock. When thewaveretreats, thetrapped
air issuddenly released with explosivefor ce. The explosiver eleaseof highly
pressurized air cracksaway fragmentsat the rock face and widensthe crack
itself.

1.5 Salt-crystal growth

Salt crystallization, other wiseknown as haloclasty, causesdisintegr ation of
rockswhen salinesolutionsseep into cracksand jointsin therocksand
evapor ate, leavingsalt crystalsbehind.

These salt crystalsexpand asthey are heated up, exerting pressureon the
confiningrock.

Salt crystallization may alsotake placewhen solutionsdecomposer ocks(for
example, limestoneand chalk) to form salt solutionsof sodium sulfateor
sodium car bonate, of which the moistureevapor atesto form their respective
salt crystals. .



c) Plants. Plantsdisintegraterockswhen it grow in the cracksof the rocks.
d) Organisms. such as worms, ants etc also contribute to the disintegration

of rocks.




A rock in Abisko, Sweden fractured along existing joints
possibly by frost weathering or thermal stress
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Comparison of un-weathered (left) and weathered Salt weathering of building stoneon theisland of Gozo,
(right) limestone. Madlta




Chemical Weathering or decomposition is the process in which rocks are
broken down by chemical decay of minerals. The main agents of chemical
weatheringasfollows:

Water. The chemical weathering of rocks is done mainly by rain water.
Theprocessinvolved are:

Oxidation: The oxygen, in the presence of water, readily units with the
Iron present in the minerals such as pyroxenes, amphiboles and olivine
and convert it to iron oxide (hemitite) or to hydroxides (limonite). The
oxidation of pyrite leads to the formation of limonite and weak solution of
sulphuric acid. This acid is a powerful chemical agent which attacks the
rocks and devdop solution pits. The iron oxides and hydroxides are the

very common products of oxidation which impart the red and yellow
colorstosails.
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Hydration. Hydration is the process in which water molecules combine
chemically with the minerals to produce new compounds. The for mation of
gypsum (CaSO,. 2H,0O) from anhydrite (CaSO4) is a good example of
hydration. Carbonation frequently occurs together with hydration. Thus
orthoclase fddspar, a mineral which is abundant in granite, is decomposed
and converted into kaolin by hydration and carbonation.

Carbonation. When minerals containing calcium, magnesum and sodium or
potassium ions react with water containing carbon dioxide, car bonates and
bicarbonates are formed which are taken into solution. This process of
decompositioniscalled carbonation.
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A freshly broken rock shows differential chemical weathering & '
(probably mostly oxidation) progressing inward. o, <




~ Chemical Weathering
<J

Solution. The process of solution and carbonation goes on together. Thelime
stones, dolomite, rock salt and gypsum are particularly susceptible to
solution when they areattacked by water containingcarbon dioxide.

Vegetation. Decay of organic matter reeases certain organic acids which
Increase the solvent power of water. For example, the solubility of slica,
alumina and iron is much greater in the presence of organic acids. Some
plants tend to extract certain chemical dements from rocks and thus they
contributetotheir decompaosition.
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Exfoliation. The process in which rocks, exposed to weathering chip off in
thin sheets or layers concentric with the surface, thereby producing a
round mass. It is sometimes formed when the pressure on a rock from
overlying rock is released. The rock then expands and cracks. The
exfoliation is also caused by alternate heating and cooling of rocks by
weather conditions.
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Rates of weathering will beinfluence by surface area exposed. Mor e surface

exposed, the faster the weatheringwill occur
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Some minerals are more resistant than others. For example Quartz is
resistant to chemical and physical weathering.
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Erosionisthe processof weatheringand transport of solids(sediment, soil,
rock and other particles) inthe natural environment or their sourceand
depositsthem elsewhere. It usually occursdueto transport by wind, water,
or ice; by down-slopecreep of soil and other material under thefor ce of
gravity; or by livingorganisms, such asburrowinganimals, in the case of
bio-erosion.

Erosionisdistinguished fromweathering, which isthe processof chemical

or physical breakdown of the mineralsin therocks, although the two
processesmay occur concurrently.

Cliff erosion in Pacifica, California 16



1. Causes.

- Areaswith high-intensity precipitation,

- Morefrequent rainfall,

- Morewind, or morestorms.

- Sediment with high sand or silt contentsand

- Areaswith steep slopeserodemoreeasily,

- Areaswith highly fractured or weathered rock.

- Porosity and permeability of the sediment or rock affect the speed with
which thewater can percolateintothe ground.

- Sedimentscontainingmor eclay tend to erodelessthan thosewith sand or
silt.

2. Effectsof Erosion:

Approximately 40% of theworld'sagricultural land isseriously degraded.
- Threatto bio-divergty.
- Lossof top soil.
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Erosion Processes.

1. Grauvity:
Masswasting, also known as slopemovement or mass movement, isthe
geomorphic processby which soil, regolith, and rock move down slope under the
forceof gravity.

2. \Water.

Splash er osion isthe detachment and airborne movement of small soil particles
caused by the impact of raindropson soil.

Sheet er osion isthe detachment of soil particlesby raindrop impact and their
removal down dopeby water flowing overland as a sheet instead of in definite
channelsorrills.

Bank erosionisthewearing away of the banksof a streamor river. Thisis
distinguished from changes on the bed of thewatercourse, which isreferred to as
scour .

Gully erosion, also called ephemeral gully erosion, occurswhen water flowsin
narrow channel sduring or immediately after heavy rains or melting snow.

Shorelineer osion, which occurson both exposed and sheltered coasts, primarily
occursthrough the action of currentsand waves but sealevel (tidal) change can
asoplay arole.



Eroson

| ce:

| ce er osion can take one of two forms. It can be caused by the movement of ice,
typically asglaciers, in aprocess called glacial erosion. It can also be dueto freeze-
thaw processesin which water insde pores and fracturesin rock may expand cause
further cracking.

wWind

In arid climates, the main source of erosion iswind. The general wind circulation
moves small particul atessuch as dust across wide oceans thousandsof kilometers
downwind of their point of origin, which is known as deflation. Eroson can be the
result of material movement by the wind. There are two main effects.

-First, wind causes small particlesto be lifted and therefore moved to another
region. Thisis called deflation

- Second, these suspended particlesmay impact on solid objectscausing erosion by
abrasion (ecological succession).

Thermal

Thermal erosion istheresult of melting and weakening permafrost dueto moving
water. It can occur both alongrivers and at the coast. Rapid river channel migration
observed in theLenaRiver of Siberiais dueto thermal erosion, as these portionsof

thebanks are composed of permafrost-cemented non-cohesive material s.! "
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ClimateChange:

Thewarmer atmospheric temperaturesobserved over the past decadesare
expected to | ead to a more vigorous hydrological cycle, including more extreme
rainfall events.

Tectoniceffects:

Theremoval by erosion of large amountsof rock from a particular region, and
Its deposition el sewhere, can result in alightening of the load on the lower crust
and mantle.

Thiscan causetectonicor isostatic uplift in theregion. Research undertaken
sncetheearly 1990ssuggests that the spatial distribution of erosion at the
surface of an orogen can exert a key influenceon its growth and its final internal
structure.
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Erosion due to wave pounding at Venus A rock formation in the Altiplano,
Bay, South Australia. Bolivia sculpted by wind erosion.

A Linxia City, China, farmer is gradually losing his Ian%l
Wind-eroded acove near Moab, Utah. as the edge of the loess plateau is eroded away
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