
Chapter 20 – Stars, Galaxies, and the Universe 
 

Section 3 – The Earth Takes Shape 
Objectives 

• Describe the formation of the solid Earth. 

• Describe the structure of the Earth. 

• Explain the development of Earth’s atmosphere and the influence of early life on the atmosphere. 

• Describe how the Earth’s oceans and continents formed.   

 

Formation of the Solid Earth 

• The Earth is mostly made of ____________. Nearly three-fourths of its surface is covered with _________. 

 

•  Our planet is surrounded by a protective atmosphere of mostly _____________ and oxygen, and smaller 

amounts of other gases.  

• The Earth formed as planetesimals in the solar system collided and combined. 

 

•  From what scientists can tell, the Earth formed within the first ______ million years of the collapse of the 

solar nebula.  

• The Effects of Gravity  When a young planet is still small, it can have an irregular shape. As the planet  

 

gains more matter, the force of gravity _______________. 

 

•  When a rocky planet, such as Earth, reaches a diameter of about 350 km, the force of gravity becomes 

greater than the strength of the rock. 

 

•  As the Earth grew to this size, the rock at its center was ________________ by gravity and the planet 

started to become round.  

 

• The Effects of Heat  As the Earth was changing shape, it was also heating up. As planetesimals continued  

 

to collide with the Earth, the energy of their motion _______________ the planet. 

 

•  Radioactive material, which was present in the Earth as it formed, also heated the young planet.  

 

• After Earth reached a certain size, the temperature rose faster than the interior could cool, and the rocky  

 

material inside began to __________. 

 

•  Today, the Earth is still cooling from the energy that was generated when it formed. 

 

•  Volcanoes, earthquakes, and hot springs are effects of this ______________ trapped inside the Earth.  

 

How the Earth’s Layers Formed 
• As the Earth’s layers formed, denser materials, such as ______________ and iron, sank to the center of the 

Earth and formed the core.  

•  Less dense materials floated to the surface and became the crust. This process is shown on the next slide.  

• The crust is the thin and solid outermost layer of the Earth above the mantle. It is 5 to 100 km thick. 

• Crustal rock is made of materials that have low densities, such as oxygen, silicon, and aluminum. 

 

• The _______________ is the layer of rock between the Earth’s crust and core. It extends 2,900 km below 

the surface. 

•  Mantle rock is made of materials such as magnesium and iron. It is denser than crustal rock.   



• The core is the central part of the Earth below the mantle. It contains the densest materials, including nickel 

and iron. 

•  The core extends to the center of the Earth—almost 6,400 km below the surface.  

 

Formation of the Earth’s Atmosphere 
• Earth’s Early Atmosphere  Scientists think that the Earth’s early atmosphere was a mixture of gases that 

were released as the Earth cooled. 

 

• During the final stages of the Earth’s formation, its surface was very hot—even molten in places. The  

 

molten rock released large amounts of ____________________ and water vapor.  

 

• Earth’s Changing Atmosphere  As the Earth cooled and its layers formed, the atmosphere changed again. 

This atmosphere probably formed from volcanic gases. 

•  Volcanoes released chlorine, nitrogen, and sulfur, in addition to large amounts of carbon dioxide and water  

 

vapor. Some of this water vapor may have condensed to form the Earth’s first ______________.  

 

• Comets, which are planetesimals made of ice, may have contributed to this change of Earth’s atmosphere. 

•  As they crashed into the Earth, comets brought in a range of elements, such as carbon, hydrogen, oxygen, 

and nitrogen. 

•  Comets also may have brought some of the water that helped form the oceans.  

 

The Role of Life 
• Ultraviolet Radiation  Scientists think that ultraviolet (UV) radiation helped produce the conditions  

 

necessary for life. UV light has a lot of energy and can ____________________ molecules. 

 

•  Earth’s early atmosphere probably did not have the  protection of the _____________ layer that now 

shields our planet from most of the sun’s UV rays. So many of the  molecules in the air and at the surface 

were broken apart by UV radiation.  

• Over time, broken down molecular material collected in the Earth’s waters, which offered protection from 

UV radiation. 

 

• In these sheltered pools of water, chemicals may have combined to form the _______________ molecules 

that made life possible. 

 

• The first life-forms were very simple and did not need ______________ to live.  

 

• The Source of Oxygen  Sometime before _______ billion years ago, organisms that produced food by 

photo-synthesis appeared. Photosynthesis is the process of absorbing energy from the sun and carbon 

dioxide from the atmosphere to make food. 

•  During the process of making food, these organisms released oxygen—a gas that was not abundant in the 

atmosphere at the time.  

• Photosynthetic organisms played a major role in changing Earth’s atmosphere to become the mixture of 

gases it is today.  

•  Over the next hundreds of millions of years, more oxygen was added to the atmosphere while carbon 

dioxide was removed.  

 

• As oxygen levels increased, some of the oxygen formed a layer of ____________ in the upper atmosphere. 

•  The ozone blocked most of the UV radiation and made it possible for life, in the form of simple plants, to  

 

move onto land about _____ billion years ago.  

 



Formation of Oceans and Continents 
• Scientists think that the oceans probably formed during Earth’s second atmosphere, when the Earth was  

 

__________ enough for rain to fall and remain on the surface. 

 

•  After millions of years of rainfall, water began to cover the Earth. By ______billion years ago, a global 

ocean covered the planet.  

• The Growth of Continents  After a while, some of the rocks were light enough to pile up on the surface. 

These rocks were the beginning of the earliest continents. 

 

• The continents gradually thickened and slowly rose above the surface of the ocean. These continents did  

 

not stay in the same place, as the slow transfer of _______________ energy in the mantle pushed them 

around. 

 

• About _______ billion years ago, continents really started to grow. By 1.5 billion years ago, the upper 

mantle had cooled and had become denser and heavier. 

 

• At this time, it was easier for the cooler parts of the mantle to _________. These conditions made it easier 

for the continents to move in the same way they do today. 


