Chapter 9 Earth’s Changing Structure
Vocabulary
1.  Crust
2. Mantle
3. Inner core
4. Outer core
5. Plate
6. Mechanical weathering
7. Chemical weathering
8. Igneous rocks
9. Sedimentary rocks
10. Metamorphic rocks
11. Lithosphere
Lesson 1:  What is the structure of the earth?

Crust – earth’s thinnest layer
a.  Continental crust – made up of granite, 75 kilometers thick
b. Oceanic crust – made up of basalt, 6-11 kilometers thick
Mantle – thickest of all of the layers
Top part is solid HOT rock and the bottom of the mantle is liquid like.  Convection currents occur where cooler rock flows down and pushes the hotter rock upwards.  Causes the Plates to move and collide causing earth quakes.
Core
a.  Outer core – liquid iron and nickel
b. Inner core – solid iron ball caused because of the extreme heat and pressure.
Lesson 2:  What causes earthquakes and volcanoes?
Plate – A large section of earth’s crust and upper mantle.  There is estimated to be between 9-19 plates under the earth’s crust.
Plates may include continents, ocean floor, or both.  The plates are slowly moving, 1 cm to as much as 24 cm.
Plates move because of two reasons
1.  Gravity – pulls down the ocean plate into the mantle
2. Convection currents – where cooler rock pushes the hotter rock upwards, pushing and pulling on the mantle.

Three types of plate boundaries
1.  Converging or colliding plates -  two plates collide, the crust folds and tilts and lifts creating mountains.
2. Spreading plate boundaries – plates spread apart from each other.  In the Atlantic Ocean plates spread, forming a rift valley, the ocean is slowly becoming wider.
3. Sliding plate boundary – two plates move past each other in opposite directions.  Example is  California.
Earthquakes
Occurs at faults -  which are cracks in earth’s crust where the surrounding rock has moved or shifted.
Faults occur along plate boundaries – the plates get hung up and lock in place.   An earthquake happens when they jerk into a new position.
Focus - the place where the plates start to slip
Epicenter – the place on earth’s surface above a focus.
Earthquake Causes:
a.  Landslides
b. Tsunamis
Volcanoes   Most form near colliding plate boundaries.  Magma is forced to the surface through a weak spot in the crust.
Trapped gases can have enough pressure to blow apart the side of a volcano.  This pushes lava high into the air.
Volcanic islands, Hawaiian Islands, form when a volcano reaches the surface of the water.  This would be considered a constructive process.
Checkpoints
1.  How do mountains form at plate boundaries?  When two plates collide, one or both plates fold, tilt, and lift to form mountains – made from  converging  plates.
2. How are earthquakes ,  landslides, tsunamis, and plates all related?  Shifting plates cause earthquakes , which in turn can cause landslides or tsunamis.

3.  Name and describe the three types of plate boundaries.  Converging or colliding plate -  plates collide and tilt to form mountains.  Spreading plates – plates move apart.  Sliding plate boundary – plates slide past each other.

4.  How do volcanoes and volcanic islands form?  Volcanoes form near colliding plate boundaries.  As one plate moves below another, magma is forced through a weak spot in the crust.  If a weak spot is on the ocean floor, a volcanic island may form.  Example is the Hawaiian Islands.

Lesson #3  What is weathering?
Weathering – a slow process that breaks rocks into smaller pieces.
1.  Mechanical weathering – Ice wedging .   Water freezes in the cracks of rocks, it expands when it freezes causing rocks to split.
a.  Plant roots split a rock
b. Changes in pressure causes cracks in rocks.
c. Ice forming in the cracks of rocks causes it to split.
2.  Chemical weathering – Rocks are broken down by the actions of chemicals.  
a.  Raindrops can dissolve the material in rocks – carbonic acid.   Forms  caves.
b. Can be caused by fungi and other organisms – they give off chemicals that can change rocks.
Facts – limestone weathers more quickly than granite.  Different climates cause chemical weathering to happen at different rates.   Both kinds of weathering happen faster in areas that receive lots of rain.
Both types of weathering help make soil-  a mixture of sediment, decayed material, gases, and water.
The color of the soil depends on the materials in it.   Can be red, brown, black, gray.
Sandy soil lets water pass through easily.
Layers of soil
1.  Topsoil – large amounts of decayed material in it.  Helps plants to grow – fertilizes.
2. Subsoil – usually a different color than the topsoil – has less decayed materials in it.  Contains many minerals.
3. Bedrock – almost solid rock.  Water gets into the cracks in it and creates smaller pieces, which become sediments.
Checkpoint #3
1.  What are three ways that mechanical weathering changes rocks?  Plant roots split a rock.   Changes in pressure cause cracks in rocks.  Ice forming in the cracks of rocks cause it to split.

2. How are mechanical and chemical weathering alike?  How are they different?
Likeness -  They both break down rocks into smaller pieces or sediments. Differences: Mechanical weathering physically breaks down rocks and chemical weathering changes chemicals in rocks to break them down.

3. Two identical statues are placed outside.   One is made of limestone and one is made of granite.  Which statue will weather more slowly?  The granite statue will weather more slowly because it is a harder rock and won’t break into smaller pieces easily.
4. Describe the layers of soil and how soil is made.
Topsoil – mostly decayed material; very fertile.
Subsoil – contains many minerals but less decayed materials.
Bedrock – bottom layer, nearly solid rock.

Lesson 4 :  What is Erosion?
Erosion  -  Is the movement of sediments  and materials away from one place.   It is a destructive process.
Deposition -  Is the placing of the materials in a new place.  It is a constructive process.
Gravity -  is the main force causing erosion.  Landslides is an example.
Gravity causes rivers to flow.  Rivers flow and pick up sediments.   The faster the currents the heavier the sediments that can be carried away.  Faster moving rivers eroded the land making deep canyons.
 When flowing water loses speed, the sediments sink.   This happens when rivers enter a lake or ocean or at the bottom of a hill.
Deltas are created where rivers meet the oceans.   Larger sediments are deposited as the river slows down.
Glaciers cause slow moving erosion.   Makes valleys more U-shaped.
Wave erosion is caused by sand and gravel acting like sandpaper as the waves strike the rocks.  Makes sand…
Waves also cause depositions along shorelines as well.
Effects of erosion caused by waves.
1. Harbors and inlets
2. Caves
3. Spit-  sandy peninsulas.  Tombolos are spits that connects an island to the coastline.
4. Baymouth bar -  like a spit but forms all the way across a bay -  creates a lagoon.
5. Barrier islands – sandy islands formed along coastlines.  Can be slowly moved by erosion.
6. Tidal marshes – swampy areas along the ocean.  Plants hold the soil in place when the tides flood the area.
Wind Erosion is caused by wind blowing dust, soil, or sand from one place to another.
When sand and dust blow against rocks it can cause tiny bits to break off and blow away.
Sand Dunes: The size and shape of a sand dune depends on the wind, amount of sand, and number of plants.  Winds that blow in a steady direction move sand dunes over time.
Field erosion   This is caused when plowed fields become very dry.  Winds can blow topsoil off the fields.
Preventions  of field erosion.
1.  Shelter belts – rows of tall trees are planted along the edges of fields.
2. Some farmers don’t plow.  The soil stays in larger clumps so it won’t blow away.
Checkpoint #4
1.  Suppose sand, gravel, and clay are being carried by a river.  As the water enters a lake and slows down, in what order will these sediments settle out of the water?  Explain why they settle out in this order.
Gravel will settle first because it’s the heaviest, then sand, and then tiny clay-sized particles.  As a river begins slowing down, the larger pieces settle first.
2. Describe how waves, currents, tides, and storms affect the geological features of the ocean shore (beaches, barrier islands, inlets, and harbors).  Waves and currents, driven by tides and storms, remove sediment from one area and deposit it in another.  Beaches and barrier islands are formed by deposition.  Inlets and harbors may form by erosion.
3. Define erosion, and tell how gravity works with water, ice, and wind to cause erosion.  Erosion is the movement of sediment from one place to another.  Gravity causes water with sediment to move down mountains and downstream, and it causes windblown sediment to fall to the Earth and gather.  Gravity also causes glaciers to flow.
4. How does a delta form?  A river slows when it gets close to an ocean.  It cannot carry as much sediment so larger pieces sink to the bottom.  This creates a delta, which forms branches as it grows.
5.  How do sand dunes form?  Why is one side of a dune different than the other side?  Sand dunes are large deposits of loose sand.  A steady wind blowing across a dune will pick up and deposit it 
in another area.

Lesson 5:  How are minerals identified?  Minerals – a naturally occurring solid that has a regular arrangement of particles in it.  Found in soil and rocks.
Properties of Minerals: Each mineral can be identified by observing its properties.
1.  Hardness -  Mohs scale is used to rate the hardness of minerals.  Diamonds are the hardest minerals.  They have a hardness of 10
2. Magnetism -  some minerals have magnetic properties.
3. Luster -  the way light reflects by a mineral’s surface.  Glassy, earthy, metallic, waxy, silky, pearly.
4. Streak -  the color of a mineral in its powdered form.  Different than its outside appearance.
5. Shape -  Some have a definite shape, some are cubed and some have layers.
6. Texture -  how it feels, smooth, sandy, waxy, sticky.
Lesson #6:  How are rocks classified?
There are three general kinds of rocks.
1.  Igneous Rocks – formed when melted rock cools and hardens, may or may not form crystals.
Melted rock that cools quickly results in smaller crystals.  Melted rock or magma cools slowly and has big crystals.  Granite has large crystals.  Basalt forms in the ocean crust from lava that cools quickly, thus it has very small crystals.  Pumice forms when lava is quickly cooled by air at the surface.  It has tiny holes where gases were trapped in the lava as it cooled.
2. Sedimentary Rocks -  form when layers of materials and rock particles settle on top of each other and then harden.  Usually form within areas of water.  The particles get pressed together when they are wet, and then they cement together under heavy pressure.
Plants and animal fossils are most often found in layers of sedimentary rock.  Such information provides clues about the environment that was around when the organism was living.
3. Metamorphic Rocks -  Heat and pressure cause particles inside the rock to take on different arrangements, changing the properties of the rock.  New minerals can also form.  
a.  Rough layers form from high pressure – gneiss.
b. Fine thin layers form from low pressure – slate.
Rock Cycle -  Rocks are constantly being formed and destroyed.  Rocks can change from one kind to another in any order, or stay the same for millions of years.
Relative Ages of Rocks -  Rock layers are put down in the order in which they are formed.  The layers of rock at Earth’s surface are younger than the rock layers below them.
Sediments usually form flat layers or rock.
Scientists use the location of different fossils to determine their relative ages.
Checkpoint #6:  										            1.   Why do some igneous rocks have larger crystals than others?                                                          Slower cooling rates of magma result in larger crystals being formed.
2.  What conditions are necessary in order for metamorphic rock to form?  There has to be extreme pressure and heat.
3.  How are sedimentary rock layers used by scientists to learn about the past?  The layers are usually in order from oldest at the bottom to youngest at the top.  Fossils found in sedimentary rock may be dated by their location in the layers.
	






