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4.4 Geologic Time
[image: 321C_mgs11_TE_FL_Earth_08_04_blm]
Summarize how scientists classify and study geologic time in 5 sentences or more.
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5. 3 The Theory of Plate Tectonics
[image: 345C_mgs11_TE_FL_Earth_09_03_blm]
Summarize the changes to Earth’s surface that occur as a result of plate movements in 5 sentences or more.
__________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
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6.1 Volcanoes and Plate Tectonics
[image: 357C_mgs11_TE_FL_Earth_10_01_blm]
Summarize how plate tectonics plays a role in the formation of volcanoes in 5 sentences or more.
____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
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Forces in Earth’s Crust
[image: 387D_mgs11_TE_FL_Earth_11_01_blm]
Explain how stress causes movement at faults in 5 sentences or more.
_________________________________________________________________________________
_____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
Name 	  Date 	  Class 	
[image: Key Concept]
[bookmark: _GoBack]9.2 Balanced and Unbalanced Forces
[image: ..\..\..\raw\Physical\TE_LEP_PHYSICAL_FL_Book_4\12_Forces\02_Balanced_and_Unbalanced_Forces\399C_mgs11_TE_FL_Physical_12_02_blm.jpg]
You push on one side of an open door with a force of 120 N. Your friend pushes on the
other side of the door with an equal force. Explain how these two forces affect the motion of the door.
_________________________________________________________________________________
_____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
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» How Does Stress Change Earth’s Crust?

As Earth’s plates move, they can bend or fold rock. Tension is the stress force that pulls on the crust and
Forces created by movement of the Earth’s plates thins the rock in the middle. It happens where two
are examples of stress. Stress adds energy to rock plates pull apart. Compression is the stress force
until the rock changes shape or breaks. Three kinds that squeezes rock until it folds or breaks. It happens
of stress can occur in the Earth’s crust. Tension, where two plates come together and push against
compression, and shearing work over millions each other. Shearing is the stress force that pushes
of years to change the shape and volume rock in two opposite directions. It happens where

of rock. two plates slip past each other.

. How Do Faults Form?

When enough stress builds up in rock, the rock A reverse fault has the same structures as a normal
breaks and makes a fault. The three main types fault, but the hanging wall moves up and the footwall
of faults are normal faults, reverse faults, and strike- moves down. Reverse faults form where compression
slip faults. Normal faults form where rock is pulled pushes the rock of the crust together. Shearing

apart by tension in Earth’s crust. The block above the produces strike-slip faults. The rocks on either side of

angled fault is called the hanging wall. The rock below  a strike-slip fault slip past each other and have little

the fault is called the footwall. The hanging wall slips up or down motion. A strike-slip fault that forms the

downward when rock moves along the fault. boundary between two plates is called a transform

boundary.

How Does Plate Movement Create New Landforms?

Over millions of years, the forces of plate Tension forces create normal faults where two plates
movement can change a flat plain into features move away from each other. A fault-block mountain
such as anticlines and synclines, folded forms when the hanging walls of two normal faults
mountains, fault-block mountains, and plateaus. drop down on either side of the footwall. Forces can
Folds are bends in rock that form when Earth’s crust also raise plateaus. A plateau is a large area of flat
is compressed and gets shorter and thicker. A fold in land that was lifted up high above sea level. Some

rock that bends upward into an arch is an anticline. A plateaus form when forces in Earth’s crust push up a

fold that bends downward in a V shape is a syncline. large, flat block of rock.
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How Do Forces Affect Motion?

Often more than one force acts on an object at the

the object. When the total is a nonzero number, the

same time. The combination of all the forces on

forces are said to be unbalanced. When the total is

v

an object is called the net force. It determines if

0, the forces are balanced. Balanced forces do not

and how an object will accelerate. If all the forces

change the motion of an object.

acting on an object are balanced, the object’s

motion will not change. When the sum of all

When forces on an object act in opposite directions,

forces acting on an object is unbalanced, the

you find the strength of the net force by subtracting

object’s motion will change.

the strength of the smaller force from the strength of

the larger force. This net force is in the same direction

You can find the net force on an object by adding

as the larger force.

together the strengths of all the individual forces on
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» What Is the Geologic Time Scale?

The history of the Earth covers an enormous length of ~ was named Precambrian Time. This part, which is

time. Scientists have developed new terms to identify by far the longest of the geologic time scale, ended

long periods. Because the time span of Earth’s 542 million years ago.

past is so great, geologists use the geologic

time scale to show Earth’s history. The geologic Scientists divided the time between Precambrian Time

time scale is a record of the geologic events and the  and the present into three long units of time called

evolution of life forms as shown in the fossil record. eras. These are the Paleozoic Era, the Mesozoic Era,
and the Cenozoic Era. Moreover, scientists subdivided
In the geologic time scale, scientists have placed eras into units of geologic time called periods. The
Earth’s rocks in order by relative age. Then they Paleozoic Era is made up of six periods; the Mesozoic
divided geologic time into parts, based on times in Era is made up of three periods; and the Cenozoic
Earth’s history when there were major changes in life  Era is made up of three periods. The last of these, the
forms. The earliest part of the geologic time scale Quaternary Period, continues to the present time.

|

How Has Earth Changed Over Geologic Time?

Scientists use the principle of uniformitarianism to tectonics have reshaped Earth’s surface. The

help explain Earth’s past. This principle states that distribution of land and water on Earth’s surface
__geologic processes that operate today are the has changed over time. Using fossils, evidence from

same ones that operated in the past. Natural rock layers, and radioactive dating, scientists can infer

processes such as weathering, erosion, and plate  about events in Earth’s history.
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/‘ / What Is the Theory of Plate Tectonics?

Earth’s lithosphere, its solid outer shell, is like an

or continents and oceans together. So the movement

eggshell broken into pieces separated by cracks.

of Earth’s plates has greatly changed the location of

These pieces are called plates. Earth’s plates meet

Earth’s continents, landmasses, and oceans.

at boundaries. Plates move apart, or diverge, from

each other at a divergent boundary. Plates come

Faults—breaks in Earth’s crust where rocks have

together, or converge, at a convergent boundary.

sipped past each other—form along plate boundaries.

Plates slip past each other along a transform

Plate movements produce changes in Earth’s surface

boundary.

and on the ocean floor. These changes include the

formation of volcanoes, mountain ranges, and

In the mid-1960s, geologists combined what they

deep-ocean trenches.

knew about sea-floor spreading, Earth’s plates,

and plate motions into a single theory called plate

Most divergent boundaries occur along mid-ocean

tectonics. The theory of plate tectonics states

ridges. Where pieces of Earth’s crust diverge on

that Earth’s plates are in slow, constant motion,

land, many deep valleys called rift valleys have

driven by convection currents in the mantle.

formed.

Earth’s plates move because they are the top part

Where two plates carrying oceanic crust meet at a

of the large convection currents in Earth’s mantle.

trench, the plate that is denser sinks under the less

During subduction, gravity pulls denser plate edges

dense plate. When two plates carrying continental

downward, into the mantle. Plates move very

crust collide, the collision squeezes the crust into high

slowly—from about 1 to 12 centimeters per year.

mountain ranges. Earthquakes often occur when two

Earth’s plates can carry ocean floor, continents,

plates suddenly slip along a transform boundary.
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Where Are Volcanoes Found on Earth’s Surface?

A volcano is a mountain that forms in Earth’s crust

gradually builds new mountains. Volcanoes also form

when molten material, or magma, reaches the

along diverging plate boundaries on land.

surface. Magma is a molten mixture of rock-forming

substances, gases, and water from the mantle. When

Many volcanoes form near converging plate

magma reaches the surface, it is called lava. After

boundaries where two oceanic plates collide. The

magma and lava cool, they form solid rock.

resulting volcanoes sometimes create a string of

islands called an island arc. Volcanoes also occur

In general, volcanoes form a regular pattern on Earth.

where an oceanic plate is subducted beneath a

They occur in many great, long belts. Volcanic belts

continental plate.

form along the boundaries of Earth’s plates.

Volcanoes can occur where two plates pull apart, or

A hot spot is an area where material from deep

diverge. They can also occur where two plates push

within Earth’s mantle rises to the crust and melts to

together, or converge. The Ring of Fire is one major

form magma. A volcano forms above a hot spot

belt of volcanoes. It includes the many volcanoes that

when magma erupts through the crust and

rim the Pacific Ocean.

reaches the surface. Hot spots stay in one place

for many millions of years while the plate moves over

Volcanoes form along the mid-ocean ridges, where

them. Some hot spot volcanoes lie close to plate

two plates move apart. Along the rift valley, lava

boundaries. Others lie in the middle of plates.

pours out of cracks in the ocean floor. This process





