Chapter 18 – Weathering
18A–1  Weathering
Types of Weathering

· chemical weathering: disintegrates of rocks by changing their composition

· carbon dioxide combines with water to form a weak acid called carbonic acid
· decayed plants can produce humic acids

· weak acids can dissolve stone

· carbonic acid weathers feldspar by converting it to clay

· speed at which chemical weathering takes place depends on

· type of mineral

· climate (moist is best)
· amount of rock surface exposed

· burrowing animals

· mechanical weathering: break up rocks into smaller pieces by  physical forces

· examples of mechanical weathering include

· plant roots

· freezing water (water expands about 8%)

· frost heaving: freezing water below the ground pushes rocks up (as much as 45 cm).  Dirt then forms under the rocks as the ice melts.

· wind erosion – sand in the wind acts as an abrasive
· exfoliation: process where thin slabs or flakes of rock are removed from large domes or boulders; caused by both chemical and mechanical erosion
· blowout: when wind carries off all loose material from a basin causing a depression
· desert pavement: the ground left behind when a blowout occurs (all loose material blown away)

· sand dunes: sand deposited by the wind 
· talus: mass of weathered rock found at the base of a cliff
18A-2 Result of Weathering – Soil

· large particles of broken rock form gravel
· medium-sized particles form sand
· small particles become clay or (if carried away by water) silt
· soil: mixture of sand, silt, clay, and organic material
· pedologist: scientist who studies soil
· horizons: the layers of soil
· C-horizon: lowest horizon which rests on the bedrock; contains weathered pieces of bedrock
· B-horizon: soil layer above the C-horizon; contains weathered pieces from C-horizon as well as minerals that left the A-horizon
· A-horizon: known as the top soil and is the most furtile; contains humus (decayed organic material)  
· humus provides nutrients to plants and increases ability to hold water
· loam: especially fertile soil with about equal parts sand and silt and half as much clay; must contain humus to be fertile
· too much rain can wash away nutrients and can cause soil to be acidic
· farmers in acidic regions can add lime to their soil to neutralize it
· soils in dry climates often have enough nutrients but just need water
· to keep soil fertile, farmers add chemical fertilizers, spread manure, or grow a crop to be plowed under later (known as green manure)
·  soil can form rapidly or take thousands of years
18B – Mass Wasting
· Mass Wasting:  downhill movement of large masses of soil or rocks under the influence of gravity
· water is a lubricant for mass wasting
· can be slowed by heavy vegetation to stabilize the ground
Slow Mass Wasting

· creep: slow downhill motion of soil (usually only a few cm a year)
· you cannot notice it by watching but you will see bent poles, tilted stone walls, etc
· rock glaciers: ridges of rocks found extending down the valleys in certain mountainous regions; moves as slow as a regular glacier
Rapid Mass Wasting

· landslide: rapid downhill movement of large masses of rock and soil on a steep slope
· rockslide: sudden catastrophic slippage cased by weakness between layers of bedrock
· debris slide: landslide that includes only loose material
· rockslides are the most devastating landslide of any kind
18C – Stream Erosion

· erode: the wearing down of the earth’s surface
· water is very powerful at eroding the earth
Definition of Stream

· stream: body of water that flows continuously or seasonally on the surface or underground
· headwaters (source): the highest point of a stream
· gradient: angle of slope for a stream
· mouth: lowest point to which a stream extends; can be in the ocean, lake, or other river
· base level: lowest level to which a stream can erode
· tributaries: smaller streams that feed larger streams
· drainage basin: land drained by a system of streams
· divide: a ridge separating one drainage basin from another
· Continental Divide of the United States is the Rocky Mountains which divide the Mississippi River from rivers of the west
· silt is fine-grained material deposited as sediment from stationary or moving water
Types of Streams

High Gradient Streams

· found in hilly or mountainous areas

· erode down their beds downward

· can have rapids or waterfalls

Low Gradient Streams

· have less energy than high gradient streams

· flood plain: flat area which is covered when a stream floods
· levee: ridges of soil along side the stream 

· meanders:  loops on a stream

· neck cutoff: when the stream cuts through a meander

· oxbow lake: cut off portion of a river that has now become a lake (produced by a neck cutoff)
Effects of Streams

· stream erosion removes topsoil from the continent and places it in the ocean

· (estimated 24 million metric tons each year)

· solution: process in which water removes minerals by dissolving them
· most erosion occurs during flooding which is in the Spring

· two things carried by water, suspended particles and dissolved materials

· amount of suspended materials depend on speed of stream
· particles fall from a stream when the water slows down

· delta: type of stream deposit; formed when high gradient stream slows in a level plain and speed is suddenly reduced at stream’s mouth

· alluvial fan: like a delta except not at the stream’s mouth

