Chapter 9: Earth’s Changing Surface
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Science Process Skills Focus

· Understanding that a model of something is different than the real thing, but can be used to learn something about the real thing.
Lesson 1: What is the structure of the Earth?

I.        The Crust

a. The crust is the outside layer of the Earth and is also the thinnest layer. 

b. There are two kinds of crust: continental crust and oceanic crust. 

1. Continental crust makes up the lands of the continents. 

2. Oceanic crust lies below most of the ocean floor. Continental crust and oceanic crust meet underwater. 

II.      The Mantle and Core

a. The mantle is below the crust and is the thickest layer of Earth. 

1. The top of the mantle is made of partially melted rock. 

b. The crust and the top of the mantle make up the lithosphere, which covers Earth like a thin shell.

c. The deeper part of the mantle is made of solid rock and is under very high pressure with temperatures ranging from 900°C to 2,200°C. 

1. Slow convection currents move the rock in the mantle. Cooler rock flows down and hotter rock flows up.

d. The core is at the center of Earth and is made mostly of iron, with temperatures about 5,000°C. 

1. The inner core is solid and the outer core is liquid. 

2. This liquid moves in currents, which make Earth’s magnetic field.

Lesson 2: What causes earthquakes and volcanoes?
I. Earth’s Plates

a. The lithosphere is broken into small and large sections called plates.

1. All sections meet at plate boundaries (edge of the plate).

b. All of Earth’s plates move slowly (some slower than others) and they might move together, pull apart from each other or move past each other because of gravity and convection currents.

c. These plate movements cause big changes on the Earth’s surface that can happen slowly like the formation of mountains and valleys over time or quickly as in an Earthquake.

d. There are three kinds of plate boundary movements.

1. Converging plate boundary is when two plates collide, the crust folds, tilts and lifts forming mountains.

2. Spreading plate boundary is when two plates move apart from each other creating a rift valley on the surface of the Earth.

3. Sliding plate boundary is when two plates move past each other in opposite directions.

II. Earthquakes

a. Earthquakes happen at faults, a crack in the crust, mostly at the plate boundaries.
b. An earthquake occurs when plates lock in place and then suddenly jerk into a new position.

c. Earthquakes are destructive forces that cause landslides and tsunamis.

III. Volcanoes

a. Most volcanoes form near colliding plate boundaries when rock partially melts to make magma as one plate moves below another plate.

b. Volcanoes can also form from the ocean floor which can be constructive forces that build new features such as islands when they reach the surface of the water.

Lesson 3: What is weathering?

I. Mechanical Weathering
a. When rocks break into smaller pieces (sediments) by forces due to gravity, ice, plant roots or other forces its called mechanical weathering.

b. Water can get into cracks of rocks and when it freezes it expands splitting the rock (ice wedging).

c. Plant roots can grow into cracks of rocks and after time can break the rock into sediments.

d. The rate of mechanical weathering depends on the materials in a rock and the conditions around it.

II. Chemical Weathering

a. When there is changing of materials in a rock by chemical process is called chemical weathering.

b. Rain can cause chemical weathering because it can be made of carbonic acid dissolving parts of the rock forming caves where stalactites form because of dripping water.
c. Areas with a lot of rain will have a lot of chemical weathering.

d. Fungi and other organisms can also give off chemicals that can change rocks.

e. Some rocks are affected by chemical weathering faster than others, for example soft limestone weathers more quickly than hard granite.

III. Soil

a. There are three types of soil that are made up of a mixture or sediment, decayed material, gases from air and water.

1. Topsoil- has a large amount of decayed material from plants, animals, bacteria and other organisms.

2. Subsoil- contains many minerals but only a little bit of decayed materials.

3. Bedrock- nearly solid rock that lies underneath the surface that will eventually become soil sediment.

Lesson 4: What is erosion?
I. Erosion and Deposition
a. Erosion is the movement of materials away from one place and deposition is the placing of the materials in a new place.

b. Gravity is the main force in erosion like a flowing river cutting into the rocks to form a canyon or a landslide pulling rocks and dirt downhill.

c. Fast rivers carry more sediment.

II. Wave Erosion

a. Sand on the beach is created by waves which are a source of erosion and deposition.

b. The constant action of waves is a major source of erosion along shorelines.

c. Harbors and inlets form when some areas erode more quickly than others.

d. Deltas are a place where heavy sediments are deposited when a river meets and ocean.

e. Rocks are grounded to sediment under moving glaciers.
f. Roots of trees can be exposed because the flowing water removed to sand that used to cover them.

III. Wind Erosion

a. The wind can move dust, dirt, or sand from one place to another.

b. Wind erosion can cause problems on farms so farmers try to prevent wind erosion by planting trees along the edges of fields to block some of the wind.

c. Large, loose deposits of sand are called sand dunes.

Lesson 5: How are minerals identified?

I.          Properties of Mineral

a. A mineral is a natural solid whose particles make a pattern. Soil and rocks are made of minerals.

b. There are many different minerals. However, only a few dozen minerals make up most of the rocks on Earth. 

c. Every mineral has certain properties. 
1. Minerals can give off a sweet, earthy smell, or a rotten egg smell. 
2. Some minerals make tiny bubbles when they touch chemicals called acids.
d. Hardness: Some minerals are harder than others. 
1. The Mohs scale is used to tell how hard a mineral is. The scale rates the hardness of minerals from 1 to 10. 
2. Talc is the softest mineral. It has a hardness of 1. Diamonds are the hardest minerals. They have a hardness of 10.

e. Magnetism: Some minerals have magnetic properties.
1.  Pyrrhotite and magnetite are minerals that are strongly magnetic.

f. Luster: Luster is the way a mineral’s surface reflects light.
1. A mineral’s luster can be glassy, earthy, metallic, waxy, silky, or pearly.

g. Shape: Not all minerals have specific shapes. But pyrite, for example, is shaped like cubes. 
1. A mineral’s shape will cause the mineral to break in specific patterns.

h. Streak: Scientists rub minerals on a hard, rough, white surface. This makes a powder. The color of the powder is a mineral’s streak. 
1.A mineral’s streak is usually different from the minerals outside color.

i. Texture: Texture is how a mineral feels. A mineral’s texture might be sandy, sticky, smooth, or powdery.

II.          Using Properties to Identify Minerals

a. Scientists record the properties of unknown minerals. Then they compare these observations to minerals they have already studied.
Lesson 6: How are rocks classified?
I. Igneous Rocks

a. Igneous rocks form when melted rock cools and hardens forming mineral crystals.

b. Large crystals form when the rock cools slowly, like in granite. 
c. Small crystals form when the rock cools quickly, like in basalt.
II. Sedimentary Rocks

a. Sedimentary rocks form when layers of materials and sediments settle on top of each other. 
b. These sediments harden and natural chemicals act like cement holding the sediments together, like in sandstone and conglomerate.

c. Fossils often form in sedimentary rock.

III. Metamorphic Rocks

a. Certain conditions are necessary for metamorphic rock to form. 
1. Solid rock must be squeezed and heated to high temperatures. 
2. This causes rock particles to form a new pattern, change the properties and may form new minerals, creating a metamorphic rock. 
IV. The Rock Cycle

a. Rocks can change from one kind of rock to another in the rock cycle.

1. Heat and pressure can change igneous rocks into metamorphic rocks.
2. Cooling can change metamorphic rocks into igneous rocks.
3. Weathering can change metamorphic or igneous rocks to sedimentary rocks.
V. Relative Ages of Rocks
a. Rock layers at Earth’s surface are younger than rock layers below them. 
b. Events like earthquakes and volcanoes can make these layers bend or turn over.
