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Weathering   Read pages 39-45
Weathering is the process of breaking down of rock and other substances on the Earth’s surface.
There are two main types of weathering: (mechanical and chemical)
Mechanical weathering (p. 40-41) Mechanical Weathering is a process in which rocks are physically broken down into smaller pieces, but the composition of the rock remains the same as the rock they came from.
There are five different forms of mechanical weathering:

1. Release of Pressure- As erosion removes material from the surface of a rock, pressure is reduced allowing the outside of the rock to crack and flake off like the layers of an onion.

2. Freezing and Thawing – When water freezes in a crack in a rock, it
 expands and makes the crack bigger. Over time the action of this repeated freezing and melting causes the rock to break into pieces. This process is seen in sidewalk cracks and potholes in streets.
3. Plant Growth- Roots of trees and other plants enter cracks in rocks. As roots grow, they force the cracks farther apart. Over time, the roots of even small plants can pry apart cracked rocks. 
4. Animal Actions- Animals that burrow in the ground—including moles, gophers, prairie dogs, and some insects—loosen and break apart rocks in the soil.
[image: image1.wmf]5. Abrasion- Abrasion is the grinding away of rock by other rock particles carried by 
water, ice,  wind, or gravity. As water or wind pick up and move rock particles along, the particles collide and grind against each other. This process can wear away (and smooth) rock surfaces.
Chemical Weathering (p. 42-43) Chemical Weathering is the process that breaks down rock through chemical changes.
There are 5 different forms of chemical weathering:

1. Water- Is the most important form of chemical weathering. Water can dissolve most of the minerals that hold rocks together. When a rock or other substance dissolves 
in water, it mixes to form a solution. (Think of powdered lemonade mixed with water).
2. Oxygen- The process of oxidation is a chemical change in which a substance combines with oxygen. The oxygen gas in the air is an important cause of chemical weathering. Rust is formed when iron combines with oxygen in the presence of water. This rust makes rocks containing iron soft and crumbly and gives it a red or brown color.
3. Carbon Dioxide- Another gas found in the air, carbon dioxide, also causes chemical weathering. When it dissolves in rainwater, carbon dioxide forms carbonic acid, 
which easily weathers rocks such as marble and limestone.
4. Living Organisms- As plant roots grow, they produce weak acids that can 
dissolve rocks. Lichens—plantlike organisms that grow on rocks—also produce weak
acids that chemically weather rock.
5. Acid Rain- The burning of fossil fuels such as coal, oil, and gas releases nitrogen, sulfur, and carbon compounds. This air pollution causes chemical reactions with water vapor in clouds to form acids. The acid mixes with raindrops and falls as acid rain that chemically weathers or wears away rocks, metals, and other materials quickly.
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Erosion and Deposition Read pages 66-103
Weathering, erosion, and deposition act together in a cycle that wears down and builds up the Earth’s surface.

Erosion is the process in which weathered rock and soil particles are moved from one place to another.

Sediment is the material moved by erosion.

Deposition is the process in which sediment is laid down in new locations as a result of erosion.

There are five main agents (or causes) of erosion:
1. Gravity (p. 66-69) Gravity is a force that moves rock and other materials downhill. Four forms of mass movement are landslides, mudflows, slump, and creep. Mass movement can happen slowly over time or quickly due to an earthquake or heavy rain.

2. Running Water (p. 72-80) Running water is the major cause of the erosion that has shaped Earth’s land surface. The force of a falling raindrop can loosen and pick up soil particles. This moving water, called runoff, carries particles over land. 
Gravity pulls these sediments downhill along with the water creating tiny grooves called
rills. Eventually the rills connect and widen into gullies. Gullies are large grooves or channels that carry runoff after a rainstorm. Running water moves soil and rocks, which erodes and widens them even more. Gullies join together to form streams and rivers. 
Name two landforms created by river deposition: alluvial fans and 
deltas. When a river floods: Deposition of new soil over a flood plain makes the 
river valley fertile, perfect for growing  crops.

3. Glaciers (p. 91-94) Glaciers are large masses of ice that move slowly over land.  Glacial ice erodes the earth by scraping the land as it slides along or over it.  Note: Glaciers form in areas where more snow falls than melts.
Beneath the glacier, the weight of the ice breaks rocks apart. These pieces can freeze

to the bottom of the glacier. This plucking action can move rock fragments and even huge boulders.

Rocks are dragged across the land, gouging and scratching the bedrock in a weathering process called abrasion.
Erosion by glaciers can grind out a V-shaped valley to form a U-shaped valley.
Glaciers also carve out sharpened peaks known as horns in mountains. In addition, small kettle lakes are sometimes formed when a chunk of ice is left behind to melt. 

Deposits by Glaciers: (p. 94-95)
When a glacier melts, it deposits the sediment it eroded from the land creating various landforms such as moraines.
Sediments deposited directly on the surface are called till, which is made up of many size particles and may include clay, silt, sand, gravel, and boulders.
A ridge of till that is deposited at the edge of a glacier when it melts is called a
moraine. Long Island, NY is an example of a moraine. 
4. Waves (p. 96-100) Waves shape the coast through erosion by breaking down rock and transporting sand and other sediment.
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· Large waves hit rocks along the shore with great force. This impact eventually causes pieces of rock to break off.

· Waves also erode by abrasion. Waves pick up sediment (like sand and gravel) that wears away rock like sandpaper wearing away wood. 

· Ocean waves constantly change and shape the shoreline moving rock and sand materials from one place to another.
Some shoreline landforms (erosional features) caused by wave erosion are: (HINT: p. 98)
Wave-cut cliff, sea arch, sea stack, headland, sea cave
Some shoreline deposits (depositional features) caused by waves are: (HINT: p. 99)
Beach, spit, sandbar, barrier beach
5. Wind (p. 101-103) Wind is a powerful force in shaping the land in places where there are few plants to hold the soil in place.  
Deflation happens when wind removes surface materials such as loose particles of sand, silt and clay from the land.  
Abrasion by wind carried sand can wear away or polish (cut) rock. 

All sediment picked up and carried by the wind eventually falls to the ground. Wind erosion and deposition may form sand dunes and loess (pronounced “LES”) deposits. Sand dunes may grow to heights of 500 meters and move over time. Loess is much finer than sand. Areas with thick loess deposits are excellent places to grow crops. 
