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Weathering — Physical and Chemical

Physical weathering

» Pressure reduction

» Frost wedging

« Salt wedging

e Thermal Stress

» Biological —e.g., plant roots

SA (surface area) = # blocks x SA of each block

1. area of each face = | xw = 3" x 3" = 9 in®
total SA = 6 faces x 9 in® = 54 in?
2. area of each face = | x w = 1.5" x 1.5" = 2.25 in®
total SA = 6 faces x 8 blocks x 2.25 in® = 108 in?
3. areaofeachface=lxw=1"x1"=1in°
total SA = 6 faces x 27 blocks x 1 in® = 162 in®
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Chemical weathering

* Dissolution and carbonation

e Hydration

» Hydrolysis - silicates and
carbonates

e Oxidation

» Biological Weathering




Physical Weathering

Density of ice and water
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Salt weathering

CaSO4-—;-H20=CaSO4-2H20

50 60 70

Relative humidity (%)
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Physical Weathering
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These rocks have been expesed to temperature extremes in
desert surroundings which caused them to disintegrate.



Increasing resistance to weathering
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Table 10.1 Relative stabilities of some igneous rock-forming
minerals during weathering.

High stability
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Low stability

Quartz
Muscovite
K-feldspar
Biotite
Hornblende
Augite

Olivine

Albite

Intermediate plagioclase compositions

Anorthite




>sidue forms along cleavage planes

o Acidified water containing hydrogen
ions (H*) enters feldspar crystal along
existing fractures.

Unaltered feldspar

. \ : - Alteration products
Potassium ion (K+) LR e (o JoRREENE  (clay)
leaves in solution. i " r :

@ Where potassium has washed
away, an insoluble residue of
clay remains.

removed by
erosion
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Hydrolysis of Potassium Feldspar
Carbonic and Olivine in an arid climate

Acid

Mo
dissclved
silica

+ BH,CO5 + 9H,0 --—->  Hydrolysis of Potassium Feldspar

R W and Olivine in a moderate climate

Acid

BHoCOq + 14H50 > Hydrolysis of Potassium Feldspar
Carbonic  Water and Olivine in a very wet climate

Acid

"Clay mineralogsts: This "smectite” would be - . -

something like a deh yorated wierd beidellite.
Leave me alone - this is for introductory
stucents in a general class!
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Depth of weathering is a function of time and access (fractures)

weathering features
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_ xpansion from
vertical crack
(joint)

spheroidal weathering:
ffects of hanical and
chemical weathering

alluvium

freeze-thaw cycles
and organic activity
expand cracks

sphe.roidal 5
weathering
- -

water seaping into
fractures causes chemical’
I weathening gradually from
the surface inward ¢

| S

{
f / unweathered bedrock of |/
i / relatively homogenious composition




Factors Controlling Rates of Weathering

‘ Table 7.1  Major Factors Controlling Rates of Weathering
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Table 9.3 Erosional Agents

Gravity (mass wasting)
Water (fluvial erosion)

Wind (aeolian erosion)

Glacial ice

Waves
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Erosion

Differential Erosion:
Ditferent rock types erode to give different slopes.

More resistant layer (cliff-torming layer):
Sandstone; limestone in dry climate.

Less resistant layer
(slope-forming layer):
Typically shale.

Sedimentary or perhaps

; Igneous intrusion
metamorphic rock



Table 9.4 Variables Affecting Soil Erosion

Rainfall
Intensity
Duration

Soil Characteristics
Porosity
Permeability
Moisture content

Semi-arid scrub range
B E—

Subhumid grasslands
B T —

Grain size and shape
Topography

Orientation of slope

Slope angle

Length of slope
Vegetation

Type and distribution on slope

Average annual sediment yield (Mg/ha)

Forested lands

60 80 100
Annual rainfall (cm)
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A = RKLSCP

A = average annual soil loss (tons/acre) 2300 times worse
R = rainfall factor (see map)

K = soil-erodibility factor

LS = slope length — steepness factor ,
C = cropping factor - - Y/ shee
P = conservation factor ' N




Human Activities Causing Soil Degradation

Deforestation Agriculture

Fuelwood
gathering

Industry
<1%

Overgrazing

soil protection for cropland

reduced tillage prevent
stubble-mulching water-log ging
strip-cropping and drying out
reduced compaction
optimal fertilising

Sediment Yield
(Tonnes per kmzfyr)

0

© 2006 Pearson Education, Inc.

Forest

Cropping

1860

1900

Woods
and
grazing

1940

I
—
%
c
o}
@)

1980




Erosion control

Silt fence
installed prop
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