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Chapter 13Chapter 13

How are Earth Materials How are Earth Materials 
Altered?Altered?

–– Structural and Structural and 
chemical differences chemical differences 
in rock can produce in rock can produce 
spectacular spectacular 
formationsformations

–– Mechanical Mechanical 
weatheringweathering

–– Chemical Chemical 
weatheringweathering

Differential weathering and erosionDifferential weathering and erosion

How are Earth Materials How are Earth Materials 
Altered?Altered?

•• Mechanical Mechanical 
WeatheringWeathering
–– Physical forces break Physical forces break 

rocks into smaller rocks into smaller 
pieces that retain the pieces that retain the 
chemical composition chemical composition 
of the parent materialof the parent material

•• Frost actionFrost action
•• Pressure releasePressure release
•• Thermal Thermal 

expansion/contractionexpansion/contraction
•• Salt crystal growthSalt crystal growth
•• Organic activityOrganic activity

Weathering ProcessesWeathering Processes
•• Factors Influencing Weathering ProcessesFactors Influencing Weathering Processes
•• Physical Weathering ProcessesPhysical Weathering Processes
•• Chemical Weathering ProcessesChemical Weathering Processes •• Chemical Chemical 

WeatheringWeathering
–– Decomposition of Decomposition of 

parent material to parent material to 
produce new produce new 
minerals and ions. minerals and ions. 
Agents include Agents include 
atmospheric gases, atmospheric gases, 
water, and acids.water, and acids.

–– Other processes:Other processes:
•• SolutionSolution
•• OxidationOxidation
•• HydrolysisHydrolysis

How are Earth Materials How are Earth Materials 
Altered?Altered?
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•• Factors controlling the rate of chemical weatheringFactors controlling the rate of chemical weathering
–– Stability of minerals is opposite their order of crystallizationStability of minerals is opposite their order of crystallization
–– Mechanical weathering increases the surface area of parent Mechanical weathering increases the surface area of parent 

rock, enabling chemical processes to act more effectivelyrock, enabling chemical processes to act more effectively
–– Presence of fractures, particle size, climate, parent materialPresence of fractures, particle size, climate, parent material

How are Earth Materials How are Earth Materials 
Altered?Altered?

Physical WeatheringPhysical Weathering

Figure  13.7

Figure  13.8

Exfoliation in GraniteExfoliation in Granite

Figure  13.11

Chemical WeatheringChemical Weathering

Physical weathering on Mt. Whitney in background
Chemical weathering on Alabama Hills in foreground

Figure  13.12

Karst Topography and Karst Topography and 
LandscapesLandscapes

•• Formation of KarstFormation of Karst
•• Lands Covered with SinkholesLands Covered with Sinkholes
•• Caves and CavernsCaves and Caverns
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Karst and Limestone RegionsKarst and Limestone Regions

Figure  13.14

Sinkhole and Tower KarstSinkhole and Tower Karst

Cavern Cavern 
FeaturesFeatures

Figure  13.19

Mass Movement ProcessesMass Movement Processes

•• Mass Mass 
Movement Movement 
MechanicsMechanics

•• Classes of Classes of 
Mass Mass 
MovementsMovements

•• HumanHuman--
Induced Mass Induced Mass 
Movements Movements 
(Scarification)(Scarification)

Madison River LandslideMadison River Landslide

Figure  13.20

Mass Movement ClassesMass Movement Classes

Figure  13.21



4

Soil CreepSoil Creep

Figure  13.27

SolifluctionSolifluction

Figure  17.23

RockfallRockfall Debris AvalancheDebris Avalanche

Recognizing and Minimizing Recognizing and Minimizing 
the Effects of Mass Movementsthe Effects of Mass Movements

•• Conduct a Conduct a 
thorough thorough 
geologic geologic 
investigation of investigation of 
the area in the area in 
questionquestion

•• Assess risks and Assess risks and 
take steps to take steps to 
minimize the minimize the 
effects of events effects of events 

Recognizing and Minimizing Recognizing and Minimizing 
the Effects of Mass Movementsthe Effects of Mass Movements
•• Slope stability Slope stability 

maps indicate maps indicate 
where to place where to place 
roads, roads, 
developments, developments, 
and utility linesand utility lines

•• Drainage of high Drainage of high 
areas or other areas or other 
water control water control 
measures helps measures helps 
prevent prevent 
movementmovement
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Recognizing and Minimizing Recognizing and Minimizing 
the Effects of Mass Movementsthe Effects of Mass Movements

•• Reducing the angle of slope Reducing the angle of slope 
using cutusing cut--andand--fill or benchingfill or benching

•• Retaining walls and drainage Retaining walls and drainage 
pipepipe

•• Rock bolts hold unstable Rock bolts hold unstable 
surface rock to solid bedrocksurface rock to solid bedrock


