Plate Tectonics Study Guide
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Unit STUDY GUIDE-- “Farth’s Layers & Plate Tectonics”

Section 1: Earth's Layers
Directions: Label the diagram with the terms provided.

Asthenosphere Inner Core Lower Mantle Quter Core
Crust Lithosphere Uppear Mantle

1 Asthenosphere
2 UppetMante

Directions: Answer the following questions in the spaces provided.

B. What part of the Earth varies in thickness? Crust
g. What is the part of the Earth that the lithospsheric plates float on? Asthenosphere
10, What is the part of the Earth that includes the crust and the upper mantbe and s split into plates?
lithosphere
11. Wite the Layers of the earth in onder based on the Fnlluwmg characteristics
a, surface 1o center- CNUSE, Ma rttl-e, outer core, INNEr core
bi. coolest to hottest- crust, mantie, outer core, inner core
. thinnest to thickest- crust, inner core, outer core, mantle
d. least dense to most dense- crust, mantle, outer core, inner core
12. For each layer, write the state of matter (sohd, I, o ol and lgusd).
a. crust- solid ¢. outer core- liquid
b. mantle |iql.lid & zolid d. inner core- solid
13 List to bwo types of crst. Oceanic and continental

Plate tectonics study guide is essential for understanding the dynamic nature of our planet. The theory
of plate tectonics explains how the Earth's lithosphere is divided into tectonic plates that move and
interact with one another. This movement is responsible for many geological phenomena, including
earthquakes, volcanic activity, and the formation of mountain ranges. This study guide will cover the
fundamentals of plate tectonics, including its history, the types of tectonic plates, plate boundaries, and

their associated geological activities.



1. Introduction to Plate Tectonics

Plate tectonics is a scientific theory that describes the large-scale motions of Earth's lithosphere. It is a
unifying framework in geology that explains various geological processes and phenomena. The
lithosphere is composed of the crust and the uppermost mantle, which is rigid and brittle. Below this

layer lies the asthenosphere, a semi-fluid layer that allows the lithospheric plates to move.

2. Historical Background

The development of the plate tectonics theory can be traced through several key milestones:
¢ Continental Drift (1912): Proposed by Alfred Wegener, this theory suggested that continents
were once connected in a supercontinent called Pangaea, which later drifted apart.

e Seafloor Spreading (1960s): Harry Hess and others introduced the idea that new oceanic crust

is created at mid-ocean ridges and destroyed at subduction zones.

» Plate Tectonics Theory (1968): The integration of continental drift and seafloor spreading into a

comprehensive theory that accounts for the movement of tectonic plates.

3. The Earth’s Lithosphere: Layers and Composition

Understanding plate tectonics requires knowledge of Earth's structure, which consists of several layers:



1. Crust: The outermost layer, which is solid and relatively thin, divided into continental and oceanic

crust.

2. Upper Mantle: Beneath the crust, this layer is semi-solid and contributes to the movement of

tectonic plates.

3. Lower Mantle: A more solid layer that extends to the outer core, characterized by high

temperatures and pressure.
4. Outer Core: A liquid layer composed of iron and nickel, responsible for Earth's magnetic field.

5. Inner Core: A solid center of the Earth, also made of iron and nickel, with extreme temperatures

and pressure.

4. Types of Tectonic Plates

Tectonic plates can be classified into two main categories based on their composition:

4.1. Oceanic Plates

- Made primarily of basalt, oceanic plates are denser and thinner than continental plates.

- Examples include the Pacific Plate and the Nazca Plate.

4.2. Continental Plates

- Composed mainly of granite, continental plates are thicker and less dense than oceanic plates.



- Examples include the North American Plate and the Eurasian Plate.

5. Plate Boundaries

The interactions between tectonic plates occur at plate boundaries, which can be classified into three

main types:

5.1. Divergent Boundaries

- Occur where two plates move away from each other.
- Characterized by the formation of new crust as magma rises to the surface.

- Example: Mid-Atlantic Ridge.

5.2. Convergent Boundaries

- Where two plates collide, leading to one plate being forced beneath another in a process known as
subduction.
- This can result in the formation of mountain ranges, deep ocean trenches, and volcanic arcs.

- Example: The Himalayas formed by the collision of the Indian and Eurasian plates.

5.3. Transform Boundaries

- Occur where two plates slide past each other horizontally.
- This movement can cause earthquakes along fault lines.

- Example: San Andreas Fault in California.



6. Geological Activities Associated with Plate Tectonics

The movement of tectonic plates is responsible for various geological activities, including:

Earthquakes: Sudden releases of energy in the Earth's crust caused by the movement of

tectonic plates.

Volcanic Activity: Occurs mostly at convergent and divergent boundaries, where magma can

escape to the surface.

Mountain Building: Resulting from the collision of tectonic plates, leading to the uplift of land.

Ocean Basin Formation: Occurs at divergent boundaries where new oceanic crust is created.

7. The Role of Plate Tectonics in Earth's Climate and Evolution

Plate tectonics has profound implications for Earth’s climate and the evolution of life. Some key points

include:

- Climate Change: The movement of continents affects ocean currents and atmospheric circulation,
influencing global climate patterns over geological time scales.

- Biodiversity: Tectonic activity can create new habitats and influence the distribution of species,
leading to evolution and speciation.

- Natural Resources: The movement of plates is essential for the formation of various natural

resources, such as fossil fuels, minerals, and geothermal energy.



8. Modern Technologies in Plate Tectonics Research

Advancements in technology have significantly enhanced our understanding of plate tectonics. Some

of these technologies include:

* GPS (Global Positioning System): Used to measure the precise movements of tectonic plates

over time.
e Seismology: The study of earthquakes provides insights into the behavior of tectonic plates.

* Remote Sensing: Satellite imagery and aerial surveys help map geological features and monitor

changes in the Earth's surface.

» Geological Surveys: Field studies and drilling projects provide direct evidence of tectonic

processes.

9. Conclusion

In conclusion, the study of plate tectonics is crucial for understanding the Earth's structure, geological
processes, and the history of our planet. By examining the interactions between tectonic plates, we
can gain insights into the formation of landscapes, the occurrence of natural disasters, and the
evolution of life. As research continues to advance, our knowledge of plate tectonics will deepen,
allowing for improved predictions of geological events and better management of natural resources.
Understanding plate tectonics is not just a scientific endeavor; it is essential for preparing for and

mitigating the effects of geological hazards that impact our lives.



Frequently Asked Questions

What is plate tectonics?

Plate tectonics is the scientific theory that describes the large-scale movements of Earth's lithosphere,

which is divided into tectonic plates that float on the semi-fluid asthenosphere beneath.

What are the three main types of plate boundaries?

The three main types of plate boundaries are divergent boundaries (where plates move apart),
convergent boundaries (where plates collide), and transform boundaries (where plates slide past each

other).

How do tectonic plates cause earthquakes?

Earthquakes occur when stress builds up along fault lines at tectonic plate boundaries, causing the

plates to suddenly slip, releasing energy in the form of seismic waves.

What is the significance of the Ring of Fire?

The Ring of Fire is a major area in the basin of the Pacific Ocean where a large number of

earthquakes and volcanic eruptions occur, due to the presence of numerous tectonic plate boundaries.

What evidence supports the theory of plate tectonics?

Evidence supporting plate tectonics includes the fit of continental coastlines, fossil distribution across

continents, geological similarities, and the patterns of earthquakes and volcanoes.

What is subduction and where does it occur?

Subduction is the process where one tectonic plate moves under another and is forced into the mantle,

commonly occurring at convergent boundaries, often resulting in volcanic activity.



What role do convection currents play in plate tectonics?

Convection currents in the mantle drive the movement of tectonic plates by creating a cycle where hot

material rises, cools, and then sinks back down, pushing the plates along the surface.

How do human activities influence tectonic activity?

Human activities like mining, reservoir-induced seismicity from large dams, and geothermal energy

extraction can induce small earthquakes, but they do not significantly influence tectonic processes.

What are mid-ocean ridges and their significance?

Mid-ocean ridges are underwater mountain ranges formed by plate tectonics at divergent boundaries,

where new oceanic crust is created, playing a crucial role in the recycling of Earth's crust.

What is the difference between oceanic and continental crust?

Oceanic crust is thinner, denser, and primarily composed of basalt, while continental crust is thicker,

less dense, and composed mainly of granitic rocks.
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