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6th Grade Earth & Space Science  

Unit 3: Atmosphere/Hydrosphere: Climate and the Factors that Affect It 

Performance Expectation: MS-ESS-2-6 

Lesson Outcomes: 

• Explain the difference between climate and weather. 

• Explain how Earth's shape, tilt, and rotation affect climate. 

• Explain how topographical features affect climate. 

Activity 1  

A. Quick Write (2-4 Mins) What is the weather like today? Draw a picture that represents the weather. 

 

 

B. Reading “What's the Difference Between Weather and Climate?” 

After reading please reflect by responding to each of these letters (AEIOU) 

A = Adjective: List a word or two that describes 

something you saw or learned. 

 

E = Emotion: Describe how a particular part of the video 

made you feel. 

 

I = Interesting: Write something you found interesting 

about the content/topic. 

 

O = Oh!: Describe something that caused you say “Oh!”  

U = Um?: Write a question you have, or what you want 

to learn more about. 

 

C. Reflection Questions 

1. Describe the difference between climate and weather citing an example of each. 

 

2. Describe some of the ways humans impact the climate listed in the article. 
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This article is available at 5 reading levels at https://newsela.com.

What's the difference between weather and
climate?

A hailstorm is a weather event. It is different than climate. Here, large amounts of hail cover a landscape in Marion, Kansas. Image by Roger
Hill/Science Source Image by Roger Hill/Science Source

Recently, we have had some very cold weather during

the winter. But even so, average temperatures are

rising around the world. Known as global warming,

almost all scientists agree that global warming is real,

it is happening now, and humans are causing it.

But how can we still have cold winter weather and global warming? It's because weather and

climate are two different things. 

Weather Describes Current Conditions

Weather describes the conditions of the lower atmosphere, or the air close to the Earth's

surface. These conditions include rain or snow, temperature, humidity (or how much water is in

the air), wind speed and direction, and atmospheric pressure. They can change quickly. It could be

sunny, cloudy, rainy, foggy, cold, hot, windy, stormy or snowing. 

By National Geographic Society, adapted by Newsela staff on 01.29.20
Word Count 685
Level 810L
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This article is available at 5 reading levels at https://newsela.com.

The sun influences weather by heating the lower atmosphere. Warm air rises and cold air rushes in

to fill its place. This causes wind. The air holds water in its gas form, known as water vapor. The

wind and the water in the air cause clouds, rain or snow, and storms to form and move.

Conditions in the atmosphere are always changing. So weather is always changing. Meteorologists

are scientists who study the weather. They get information from satellites, weather stations, and

instruments that float in the ocean. They try to predict the weather that is coming in the next few

days or weeks. This is called a forecast. Weather forecasts are very important. They warn people of

dangerous weather conditions. Big storms can cause flash flooding. Dry winds can whip up forest

fires. 

Climate Describes Long-term Conditions

Weather changes often and can last for days or weeks or months. Climate, however, describes the

conditions in the atmosphere over a long time, usually 30 years or more. Climate can be thought of

as an average of weather conditions over time. That's why a very cold winter can happen even

when average temperatures are warming. 

Climate conditions are different in regions of the world. Climate affects the types of plants and

animals that live there. 

Weather and climate are linked. In fact, a change in climate can lead to changes in weather

patterns.

Human Activities Are Affecting The Climate

Climate change is not new. The climate has changed many times in Earth's history. However, it is

changing much faster now than it has in the past. This time, human activities are to blame. 

The biggest cause of climate change is burning coal, gas and oil. These are called fossil fuels

because they formed from plants and animals that died and were buried a long time ago. We use

fossil fuels to power our cars, trucks, buses and trains. We use them to make electricity, heat our

homes, and run factories. 

Burning fossil fuels releases carbon dioxide into the atmosphere. Carbon dioxide is a type of

greenhouse gas. These gases are like the glass roof in a greenhouse. The gases allow heat from the

sun to enter the atmosphere, but stop it from escaping. As a result, the Earth gets warmer.

Global warming is already happening. In the last 100 years, Earth's temperature has risen by 0.8

degrees Celsius (1.4 degrees Fahrenheit). Arctic sea ice is melting. Glaciers are shrinking. Sea

levels are rising. Extreme weather events, like floods, wildfires and hurricanes, are becoming more

common and severe. Animals and plants are moving to cooler areas. 

Humans Try To Address Global Warming

Scientists first learned how greenhouse gases affect the atmosphere in the 1800s. In the late 1930s,

scientists found that Earth's temperature was already rising. In the 1980s, the science was

accepted and people started to take action.

In 1988, the United Nations formed the Intergovernmental Panel on Climate Change. Since then,

countries have agreed to lower the amount of carbon dioxide they release to fight climate change. 
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This article is available at 5 reading levels at https://newsela.com.

In 2015, 197 countries signed the Paris Agreement. It is a pledge to stop global temperatures from

rising by more than 2 degrees Celsius (3.6 degrees Fahrenheit). In 2017, the United States

announced it would withdraw from the agreement. Only China releases more greenhouse gases

than the United States.
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Activity 2  

1. Quick Write (2-4 Mins) Explain why some days the sunset is earlier that others?  

 

 

2. Reading “Ever Wondered Why Days Get Shorter In Winter?” 

6 word Story: You are going to tell the story of this reading using only six words. 

Stories can be complete sentences, a phrase, or a series of words. 

      

3. Reflection Questions 

1. Please write 3 ways this image is a good model to explain how the seasons are created by Earth’s 

tilt? 

 

 

2. Explain what changes in weather would happen due to a day with less hours of sunlight. 

 

 

 

3. Explain what changes in weather would happen due to a day with more hours of sunlight. 
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This article is available at 5 reading levels at https://newsela.com.

Ever wondered why days get shorter in winter?

December 21 is the shortest day of the year in the Northern Hemisphere. At this time of year, playing outside after school might mean
playing in the dark. Photo by: Klaus Vedfelt/Getty Images

December 21 is the winter solstice, and that means it's the shortest day of the year on our part of

the planet. But why do days and nights get longer and shorter?

From our perspective, it looks like the sun moves in the sky all the time. But we're the ones

moving: Earth orbits, or revolves, around the sun at 67,000 miles per hour. It also spins around on

an imaginary line called an axis at 1,000 miles per hour (slower at places closer to the poles).

Imagine a basketball player twirling the Earth on her finger while also running in a circle around a

spot on the floor. That spot is the sun, and our planet is the doubly twirling basketball! Each twirl

on the player's finger makes up one day, while each circle she completes on the floor is a year. The

sun doesn't move, but we experience different levels of light — a burst of sunshine at noon, the

pitch-black of night and everything between — because we're spinning.

If half the world were facing the sun and the other half were facing out into darkness at any given

time, you'd expect days and nights to be equal. But our orbit is a little more complicated than that.

By Rachel Feltman, Washington Post on 12.17.18
Word Count 529
Level MAX
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This article is available at 5 reading levels at https://newsela.com.

The tricky bit is that Earth's axis — the imaginary line

it spins on like a basketball player's finger — is tilted

instead of standing straight. Instead of the top and

bottom of the planet each being half in darkness and

half in light, one end is always skewed more into the

sun's rays than the other. The sunnier side gradually

flips in the course of the Earth's orbit around the sun,

slowly shifting from one part of the planet to the

other.

Right now, the top half of the Earth (the Northern Hemisphere) is tilting almost as far away from

the sun as possible. The opposite is true for the Southern Hemisphere, where days have been

getting longer — and will start getting shorter just as we steal our precious daylight back. This

angle change also creates the seasons by shifting how directly the sun's light hits us, which is why

summer in the Southern Hemisphere falls during our winter.

Not all parts of the world experience the solstice quite like we do. Near the equator �— an

imaginary belt going around the planet's middle — days and nights always stay close to 12 hours

each, because the way the top or bottom of the planet is tilting doesn't much change where the

middle sits. But up at the North Pole, it's been totally dark since October — and for a few weeks

before then, the area was in perpetual twilight. It won't really feel like daytime there until March,

but then the sun will seem to stay up all summer long! Be glad you live in a place where the sun

always comes out — even if it'll be out for a little less time tomorrow.
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Activity 3  

A. Quick Write (2-4 Mins) Describe how the Earth would be changed if all of the icecaps melted? 

 

 

 

B. Reading “The Impact of Melting Ice”  

While reading mark the text in two ways. 1. Underline the author’s claims 2. Circle key terms  

C. Reflection Questions 

1. Suppose that ocean water was fresh water. If everything else stayed the same, describe the global 

conveyor belt.  

 

 

 

 

2. Why are scientists checking the extent of Arctic sea ice? 
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The Impact of Melting Ice 

                                              

 
 

 
Earth’s largest amounts of ice are located on Antarctica, in the 
Arctic, and on Greenland. There is  so much fresh water tied up 
in these massive bodies of ice that they hold the key to any  
changes in  Earth’s ocean salinity, ocean  currents,  and ultimately  
Earth’s  climate. How can this be? 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
  
Large amounts of ice at Earth’s poles, including Antarctica, hold the 
key to density currents in Earth’s oceans. 

To start, we need to review Earth’s  global conveyor belt. This is  
made of ocean density currents that circulate through Earth’s  
ocean over hundreds of years. The cold, salty,  dense water that  
forms  near both poles sinks slowly downward to the ocean floor. 
There, it begins its long, slow journey toward the equator. On its  
way, it warms up and slowly rises toward the surface through  a  
process known as upwelling. This slow mixing of ocean waters  
helps move nutrients from the deep ocean toward the surface. It 
also helps ensure that the salinity  of  Earth’s ocean is stable.  
 
Imagine a tall glass of  salt water. If you put one ice cube of fre sh 
water in the glass and allow it to melt, how would the salt water 
taste? It would still be pretty  salty, because one small ice cube  
would not have much  of an effect on the saltiness of the  water. 
In March 2014, the extent of the A rctic sea ice was 14.8 million 
square kilometers. That is about 1/3 larger than the area of the  

Discovery Education Science © Discovery Communications, LLC 
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The Impact of Melting Ice 

                                              

 

 

 

 
United States, including Alaska. Imagine this giant ice  cube 
melting into the Arctic Ocean! Now we’re talking changes. What 
changes  can we expect? 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

      The global ocean water conveyor belt flows through deep and shallow 
currents, connecting all of Earth’s ocean water.  

You have learned that salt water is  more dense than fresh water. 
Salt water sinks to the bottom of the ocean. Any fresh water that 
is added floats on top until it is mixed in by wind and waves. The 
addition of a large a mount of fresh wa ter to the sal ty water of 
the Arctic Ocean would cause a de crease in the salinity  of the  
water. This, in turn, would cause the  density of the water to 
decrease. The result would be less water sinking down to the 
ocean bottom to join the global conveyor belt.  
 
Scientists think that changes such  as these could also  cause 
changes in Earth’s ocean currents. As cold water near the poles  
sinks down toward the ocean floor, warm water from the 
equator flows northward to take its place. Along the way this  
warm water cools, eventually becoming cold and sinking down  
again, completing the cycle. If the downward sinking part of the  
cycle stopped, the northward  flowing water would slow down or  

Discovery Education Science © Discovery Communications, LLC 
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The Impact of Melting Ice 

                                              

 

 

 

 

 

even stop a s  well. And because the temperature of surface water 
plays an important role in the de velopment of climates, changes 
such as this could affect worldwide climate as  well.  
 
There are indications worldwide that changes are  happening at 
the poles. The year 2014 marked the fifth smallest amount of 
Arctic sea ice since 1979. Changes such  as this will  keep 
scientists busy for years to come  as they work to figure out how 
to control this melting  and what to do if it continues.  
 

Comprehension Questions 

1. Suppose that ocean water were  fresh water. If everything 
else remained the same, describe the global conveyor belt. 
 
2.  Why  are  scientists monitoring the extent of Arctic  sea ice? 
 

Discovery Education Science © Discovery Communications, LLC 
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Activity 4 

A. Quick Write (2-4 Mins) 

B. Reading “Local Winds” 

C. While reading mark the text in two ways. 1. Underline the author’s claims 2. Circle key terms  

D. Reflection Questions 

1. What causes local winds to blow? 

 

 

 

 

2. Describe valley breezes and mountain breezes. How are they an example of how local winds 

form? 

 

 

 

 

3. How do Chinook winds lead to rain shadow effect? 
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www.ck12.org Chapter 1. Local Winds

CHAPTER 1 Local Winds

Which large rainstorms are crucial for people in some parts of the world?

India, Pakistan, and other nations in southern Asia are great places to go to see monsoon rains. The region depends
on the water they bring. Parts of the Southwestern United States also receive monsoon rains. These rains break the
summer heat. They also provide water to desert plants. With winter rains and summer rains, these deserts are more
lush than many.

Local Winds

Local winds are winds that blow over a limited area. Local winds blow between small low and high pressure systems.
They are influenced by local geography. Nearness to an ocean, lake, or mountain range can affect local winds. Some
examples are found below. Local winds can affect the weather and climate of a region.

Land and Sea Breezes

Ocean water is slower to warm up and cool down than land. So the sea surface is cooler than the land in the daytime.
It is also cooler than the land in the summer. The opposite is also true. The water stays warmer than the land during
the night and the winter. These differences in heating cause local winds known as land and sea breezes (Figure 1.1).

• A sea breeze blows from sea to land during the day or in summer. That’s when air over the land is warmer
than air over the water. The warm air rises. Cool air from over the water flows in to take its place.

• A land breeze blows from land to sea during the night or in winter. That’s when air over the water is warmer
than air over the land. The warm air rises. Cool air from the land flows out to take its place.

Monsoons

Monsoons are like land and sea breezes, but on a larger scale. They occur because of seasonal changes in the
temperature of land and water. In the winter, they blow from land to water. In the summer, they blow from water

1
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FIGURE 1.1
Land and sea breezes blow because of
daily differences in heating.

to land. In regions that experience monsoons, the seawater offshore is extremely warm. The hot air absorbs a lot
of the moisture and carries it over the land. Summer monsoons bring heavy rains on land. Monsoons occur in
several places around the globe. The most important monsoon in the world is in southern Asia (Figure 1.2). These
monsoons are important because they carry water to the many people who live there.

FIGURE 1.2
Monsoons blow over southern Asia.

2
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Mountain and Valley Breezes

The air on a mountain slope warms more than the air over the nearby valley. The warm air rises and brings cool air
up from below. This is a valley breeze. At night the mountain slope cools more than the air over the valley. The air
flows downhill creating a mountain breeze.

Katabatic Winds

Katabatic winds move the same way as mountain and valley breezes. However, they are much stronger. Katabatic
winds form over a high plateau that is surrounded by mountains. In winter, the plateau grows cold. Air sinks through
the gaps in the mountains. Over Antarctica and Greenland, these winds are frigid.

Chinook Winds

Chinook winds (Figure 1.3) occur when air is forced over a mountain range. Warm air rises over the Sierra Nevada
in California, for example, because it is pushed eastward by the westerly winds. The air cools as it rises and
precipitates. The air is now dry. It sinks down the far side of the mountains and may create strong winds. These
Chinook winds are relatively warm. If there is snow, the winds may melt it quickly. The dry sinking air creates a
rainshadow effect. Rainshadow effect is responsible for many of the world’s deserts.

FIGURE 1.3
As air rises over a mountain it cools
and loses moisture. The air warms by
compression on the leeward side. The
resulting warm and dry winds are Chinook
winds. The leeward side of the mountain
experiences rainshadow effect.

Santa Ana Winds

Santa Ana winds (Figure 1.4) are responsible for many large fires in Southern California (Figure 1.5). The Santa
Ana winds arrive at the end of California’s long summer drought season. Air east of the Sierra Nevada Mountains
cools in late fall. This creates a high pressure zone. The air is then forced downhill through the deserts of the
Southwest. It blows westward toward the ocean. The air is blocked by the San Gabriel and San Bernardino
Mountains. So it is funneled rapidly through the mountain passes. If a fire starts, it spreads quickly. The result
is large-scale devastation. Long-term drought conditions and strong Santa Ana winds have fueled many destructive
fires in Southern California including in recent years including in 2017, which saw 25 ongoing wildfires all the way
into December.

3
May 2020

http://www.ck12.org


www.ck12.org

FIGURE 1.4
The winds are especially fast through
Santa Ana Canyon, for which they are
named. Santa Ana winds blow dust and
smoke westward over the Pacific from
Southern California.

FIGURE 1.5
In October 2007, Santa Ana winds fueled
many fires that together burned 426,000
acres of wild land and more than 1,500
homes in Southern California.

Desert Winds

High summer temperatures on the desert create high winds and monsoon storms. Strong winds in the desert can pick
up dust and blow it around. A dust storm known as a haboob (Figure 1.6) forms in the downdrafts on the front of a
thunderstorm.

Summary

• Local winds blow between high pressure and low pressure areas.
• Winds blow up and down slope, on and off land and sea, through deserts or over mountain passes.
• Some local winds are well known in an area: haboobs in the desert, Santa Ana winds in Southern California,

4
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Assessment   

STEM project, students use math to learn about ocean temperatures and climates. 

Choose a coastal region (or use the provided location) and research its year-round water temperatures. Graph 

the data for the location collected. Then answer the questions and share your  research with your family. 

Reflection Questions: 

1. What region did your group research and what were your findings concerning coastal water 

temperature and climate? 

2. What was the largest variation in temperature at one site? What was the smallest variation? 

Show your work. 

3. What can you conclude about this region’s climate based on your research, graph, and 

calculations? 

Your project will be judged on the following criteria: 

Completing the graph accurately 

Describing observations gained from your research 

Explaining how the ocean affects your region’s climate
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Anacapa Island, California, USA 

 
34.0044° N, 119.3996° W 
 
 

Location  
Anacapa Island, 

CA 
JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC 

Ocean 
Temperature F 

56 56 56 56 58 60 63 65 65 64 61 59 

Air Temperature 
Max F 

60 62 62 64 67 71 71 71 71 68 67 61 

Air Temperature 
Min F 

50 50 50 51 53 56 58 59 59 57 55 51 

Average Total 
Precipitation in. 

4.4 1.9 1.7 0.6 0.2 0.1 0.04 0 0.02 0.2 0.8 1.5 

 
 
 
 
 
 

Geography 

Location Pacific Ocean 

Area 699 acres (283 ha) 

Length 5 mi (8 km)[1] 

Width 0.5 mi (0.8 km)[1] 

Highest elevation 930 ft (283 m) 

May 2020
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Sample Graph possible model for your climate data. 
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6th Grade Earth & Space Science  

Unit 5: Geosphere: Surface Processes 

Performance Expectation:  MS-ESS2-1, MS-ESS2-3 

Lesson Outcomes: 

• Compare the theory of continental drift and the theory of plate tectonics 

• Describe how the theory of continental drift led to the theory of plate tectonics 

Activity 1  

A. Quick Write (2-4 Mins) What is the theory of plate tectonics, and how did scientists develop it? 

 

 

B. Reading  “Alfred Wegener’s New Idea” 

After reading please reflect by responding to each of these letters (AEIOU) 

A = Adjective: List a word or two that describes 

something you saw or learned. 

 

E = Emotion: Describe how a particular part of the video 

made you feel. 

 

I = Interesting: Write something you found interesting 

about the content/topic. 

 

O = Oh!: Describe something that caused you say “Oh!”  

U = Um?: Write a question you have, or what you want 

to learn more about. 
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C. Reflection Questions 

As you read, take notes on the important events in the development of the theory of continental drift and the 
theory of plate tectonics.  

When What, Who, and Where Significance Resource 

When did this 
happen? What year 
or date, or range of 
years? 

What happened? Who was 
involved? Where did it 
happen? 

• Observations made? 
• Evidence collected? 
• Expedition? 
• Conclusions made? 
• Idea presented? 
• Report published? 

How did this influence the 
development of the 
theory of Plate Tectonics? 

Cite the resources where you 
found this information so that 
you can go back to them later if 
needed.  
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Alfred Wegener’s New Idea 

“At the heart of science is an essential balance between two 
seemingly contradictory attitudes—an openness to new 
ideas, no matter how bizarre or counterintuitive they may 
be, and the most ruthless skeptical scrutiny of all ideas, old 
and new. This is how deep truths are winnowed from deep 
nonsense.” 
       — Carl Sagan 
 
Part of science is the pursuit of truth. Scientists want to 
understand what makes 
up our world and how it 
works. Sometimes, this 
involves leaving behind 
old, comfortable ideas 
and embracing unusual 
new ones. 
 
Very long ago, 
astronomers believed 
that Earth was the center 
of everything. It is easy 
to see why people 
believed that. One could 
simply look up at the sky, and see the Sun, planets, and other 
stars appear to circle around our planet. Eventually, the 
evidence the astronomers gathered showed that the Sun, not 
Earth, is the center of the solar system.  
 
The idea of continental drift also took a long time to gain 
acceptance by the scientific community. Some scientists had 
suggested that the continents were moving in very slow 
motion. But one man was able to garner enough evidence to 
support the idea as a scientific theory. His name was Alfred 
Wegener, and this is his story. 
 
Young Scientist 
Alfred Lothar Wegener’s tale starts at the end of the 19th 
century. He was born in Berlin, Germany, in 1880. His father, 
Richard, was a minister and manager of an orphanage. As a 
child, Alfred developed a special interest in Greenland. He 
studied it intensely. He also walked, hiked, and skated 

Plate tectonics theory owes a great deal to the revolutionary 
thinking of Alfred Wegener. 
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Alfred Wegener’s New Idea 

throughout his youth to prepare himself for scientific 
expeditions in that wintry land. 
 
Wegener earned a Ph.D. in astronomy from the University of 
Berlin when he was just 24. However, Wegener’s interests did 
not stop there. He dove into the fields 
of geophysics, meteorology, and 
climatology. He was especially 
interested in using kites and balloons 
to study weather. In 1906, he and his 
brother, Kurt, set a world record 
during an international balloon 
contest by flying their entry for 52 
hours.  
 
That same year, he made his first trip 
to Greenland to explore polar air 
circulation. When he returned, he 
took a tutoring position at the 
University of Marburg in Germany. It 
was there that the notion of continental drift began to form in 
his mind. 
 

Wegener studied at the University of Berlin.  

A Theory Emerges 
Wegener had noticed that the coastlines of the continents on 
each side of the Atlantic Ocean looked like puzzle pieces. 
Soon after, he discovered a scientific paper that discussed 
identical fossils of plants and animals found on the coasts of 
those same continents. It was too much of a coincidence to 
ignore. The idea of Kontinentalverschiebung—or, in English, 
“continental displacement”—became rooted in his mind.  
 
At the time, scientists believed that land bridges had once 
connected distant continents. But Wegener found more and 
more evidence that the continents had once been completely 
joined. He discovered that the Appalachian Mountains of 
eastern North America were geologically similar to the 
Scottish Highlands. He found rock layers in Brazil that 
matched rock layers in South Africa. He also learned of fossils 
suggesting very different climates from the ones where they 
were found.  
 

May 2020



  

Discovery Education Science                                               © Discovery Communications, LLC 

 

Alfred Wegener’s New Idea 

In 1911, he published a book explaining the way heat flows in 
the atmosphere. He continued to develop the theory of 
continental drift. The next year was a very busy one for 
Wegener. He went on a second expedition to Greenland. He 
also married Else Koppen, the daughter of a renowned 
meteorologist from Hamburg, Germany. 
 
Wegener served in the German Army briefly during World 
War I, but a combat injury forced him to spend most of his 
time in the Army weather forecasting department. 
 
In 1915, Wegener organized all of his ideas and evidence 
about continental drift into a book, known in English as The 
Origins of the Continents and Oceans. He proposed that all 
the continents of the world had once been a single land mass. 
He called it “Pangaea,” which is Greek for “all Earth.” The 
book experienced a bitterly cold reception, however. 
Although Wegener believed the continents were moving, he 
could not provide a satisfactory explanation for how they 
moved. He thought that forces having to do with the Moon 
and with Earth’s rotation were forcing the continents to plow 
their way across the Earth’s crust.  
 
The Reaction 
Many of the most respected scientific minds of his day, 
including his father-in-law, scorned 
Wegener’s theory. However, some 
scientists, including South African 
geologist Alexander Du Toit and 
Swiss geologist Émile Argand, 
supported Wegener. Over the years, 
support for Wegener’s theory grew.  
 
The End 
Alfred Wegener’s fascination with 
Greenland continued. In 
September 1930, Wegener was part 
of an expedition taking a year’s 
worth of weather readings there. 
He led a small group resupplying a 
forward camp known as Eismitte, or “Mid-Ice.” 
Temperatures plunged to –60 °C, and only Wegener and two 

Wegener journeyed across Greenland in a 4-week 
expedition.  
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Alfred Wegener’s New Idea 

others completed the 4-week trek to the forward camp; 12 
others turned back. 
 
By the time of Wegener’s return march to the base camp, 
winter was near. Wegener and one other person, Rasmus 
Villumsen, took minimal supplies and started to march back. 
They never made it. Wegener’s body was found the following 
summer, buried under ice. His colleagues reburied him in an 
area now known as the Wegener Peninsula.  
 
Wegener’s Legacy 
Until Wegener’s death, most scientists continued to use land 
bridges as a way to explain identical fossils separated by an 
ocean. However, in the 1950s, scientific exploration of the 
Earth’s crust, especially the ocean floor, revived interest in 
continental drift theory. By the late 1960s, Wegener’s theory 
was widely accepted.  
 
Wegener’s ideas about continental drift led directly to plate 
tectonic theory. Scientists discovered that chunks of Earth’s 
crust float on the planet’s asthenosphere (a layer of the 
mantle). This finding addressed a major problem in 
Wegener’s theory: Scientists could finally explain how the 
continents moved.  
 
Scientists now use the ideas behind both theories to learn 
about Earth’s surface. For example, we know that the rock 
farthest from a ridge is the oldest, because it has traveled the 
greatest distance from its point of origin. Also, we know that 
colliding plates make mountains and can lead to earthquake 
and volcanic activity.  
 
Wegener’s theory, rejected in his lifetime, is now recognized 
as the foundation of our understanding of Earth’s structure. 
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Activity 2  

A. Quick Write (2-4 Mins) How did the theory of plate tectonics evolve? 

 

 

B. Reading “An Overview of Plate Tectonics” 

6 word Story: You are going to tell the story of this reading using only six words. 

Stories can be complete sentences, a phrase, or a series of words. 

      

C. Reflection Questions 

1. What form did the continents take hundreds of millions of years ago? 

 

 

2. How Does Earth’s Interior Structure Affect Changes on Earth’s Surface? 

 

 

3. What are the 3 plate boundary types and what surface features do they  each create? 
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An Overview of Plate Tectonics  

 Studying Earth can be difficult because it is so 
diverse and complex. Scientists divide the planet 
into sections called spheres so it is easier to 
study. For example, the part of Earth that 
contains the gases that humans breathe is called 
the atmosphere. The outermost section of the 
planet, consisting of Earth’s crust and upper 
mantle, is called the lithosphere. 
 
The lithosphere is broken up into several large 
pieces and many smaller ones called tectonic 
plates. A map of Earth showing the plates looks 

like a jigsaw puzzle. The plates beneath 
continents are called continental plates, while 
those beneath oceans are called oceanic plates. 
 
Tectonic Plates and Boundaries 
The theory of plate tectonics describes how Earth’s tectonic 
plates move over time. Scientists use this theory to explain how 
major geological features form, what Earth looked like in the 
past, and why continents and oceans have changed position over 
time. 

Earth’s core is extremely hot. As mantle 
rock above the core heats up, it rises and, as 
it moves away from the heat source, it 
gradually cools and sinks. This continual 
rising and sinking of mantle rock forms 
convection currents. These currents move 
the tectonic plates riding on top.  
 
Many geologic features—including 
mountains, volcanoes, and trenches—are 
formed at the boundaries where plates meet. 

Events such as earthquakes and the 
formation of new ocean crust also happen at 
plate boundaries.  
 

Earth’s lithosphere—the crust and upper 
mantle—consists of rigid rock. Lower parts 
of the mantle are softer and more fluid. At 
the center of the planet is the core. 

 

As mantle rock heats and cools, convection cells 
form. These currents move the tectonic plates in 
the lithosphere. 
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An Overview of Plate Tectonics  

There are three main types of plate 
boundaries: divergent, convergent, and 
transform. At convergent boundaries, 
plates move toward each other. At 
divergent boundaries, plates move apart. 
At transform boundaries, plates slide 
horizontally past each other. Each of these 
movements affects Earth’s surface 
differently, depending on whether the 
interacting plates consist of continental or 
oceanic crust. 
 
Convergent Boundaries 
When two continental plates collide, crust 

in the plates buckles and rises upward. 
Approximately 55 million years ago, the 
plates containing present-day India and 
Southeast Asia collided. Over time plate 
movements at this convergent boundary formed the highest 
mountain range on Earth: the Himalayas. These mountains get 
higher each year as the plates continue to move toward each 
other.  
 
Oceanic crust is denser than continental crust. When a 
continental plate and an oceanic plate 
collide, the oceanic plate gets pushed below 
the continental plate. This process is called 
subduction. The overlying plate lifts up, 
forming mountains. Coastal mountain 
ranges such as the Andes in South America 
are formed by subduction. The mountain 
ranges are usually volcanic, because as the 
oceanic plate is pushed downward it melts 
and molten rock spews through gaps in the 
crust.  
 
At convergent boundaries between two 
oceanic plates, trenches—deep valleys in 
the ocean floor—form. The deepest point 
on Earth—the Mariana Trench in the 
Pacific Ocean—is located at such a 
boundary. 

Earth’s crust and upper mantle is broken into tectonic 
plates. Numerous geologic events happen at the 
boundaries between plates. 

Divergent plate boundaries are where two plates 
move apart. Convergent boundaries are where two 
plates collide. 
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An Overview of Plate Tectonics  

 
Divergent Boundaries 
Where oceanic plates move apart, magma flows from the mantle 
to Earth’s surface. The molten rock cools in the ocean water, 
forming new oceanic crust. This process is called seafloor 
spreading. The mid-Atlantic Ridge—a long system spreading 
centers along the center of the Atlantic Ocean—is an example of 
such a divergent boundary. The crust closest to the ridge is 
younger than the crust farther from 
the ridge. 
 
Divergent boundaries also exist 
between continental plates. These 
plates form deep valleys called rifts 
as they move apart. Rift valleys are 
characterized by volcanic activity 
and hot springs. Along the East 
African Rift Zone, which stretches 
from the Middle East south through 
Tanzania, one tectonic plate is 
gradually splitting apart. Eventually,
what geologists now call the African 
Plate will become the Nubian Plate 
(west of the rift) and the Somalian 
Plate (east of the rift). 

 
Transform Boundaries 
Transform boundaries occur where 
two plates slide past each other. 
Large earthquakes often occur at 
transform boundaries. Friction between the moving plates may 
cause them to become temporarily stuck. Pressure builds up 
until the plates become unstuck. The sudden movement releases 
energy in the form of an earthquake.   
 
An example of a transform boundary is the San Andreas Fault in 
California. At this boundary, the Pacific plate moves northwest 
as the North American plate moves southeast. The movement 
causes Los Angeles to move slightly closer to San Francisco each 
year. 
 

 

In this map of the East Africa Rift Zone, dark lines indicate 
current plate boundaries. Dashed lines indicate future 
plate boundaries where the Nubian and Somalian plates 
currently are splitting apart. The red triangles indicate 

 
active volcanoes.  
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An Overview of Plate Tectonics  

Plates in the Past 
Many scientists have contributed to the theory of plate tectonics. 
One of the first was Alfred Wegener, who in the early 20th 
century hypothesized that the continents move over time. 
According to Wegener’s hypothesis of “continental drift,” all the 
continents were once grouped together to form a supercontinent 
that Wegener called Pangaea. (Pangaea, which is a combination 
of two Greek words, literally means “all Earth.”) 

 

In his hypothesis of continental drift, Alfred Wegener argued that the continents of the world were once grouped 
together in an arrangement he called Pangaea. They gradually drifted apart to the positions they are in today. 

Wegener said that over time the continents drifted apart to their 
present locations. He put together evidence from rocks, fossils, 
and the climate to support the idea, but he did not know what 
caused the continents to drift. 
 
The science community initially disregarded Wegener’s idea. In 
particular, critics of continental drift could not understand what 
caused the continents to move. Today, scientists know that 
continental drift is driven by convection currents beneath 
Earth’s lithosphere. Though Wegener did not live to see his 
hypothesis validated, the theory of plate tectonics provided the 
explanation that Wegener lacked. 
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Activity 3  

A. Quick Write (2-4 Mins) Why do the continents move, and what causes earthquakes and volcanoes? 

 

 

 

B. Map Activity “Discovering Plate Tectonics“ 

C. Reflection Questions 

Use your notes to create a timeline of events related to the development of the theory of plate tectonics. 
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Discovering Plate Tectonics        Name: 
Pretend you are a geologist. You have been given data of volcanoes and earthquakes around the world. Your 
job is to plot them on your map using the longitude and latitude, identify patterns in their locations and then 
analyze the results to explain why they are occurring in these areas.  
 
1. Plot the following volcanoes and earthquakes given their longitude and latitude on your world map.  
 

Volcanoes ∆      Earthquakes ~ 
 
Longitude (x-axis) Latitude (y-axis) 
150 W 60 N 
70 W 35 S 
120 W 45 N 
61 W 15 N 
105 W 20 N 
75 W 0 
122 W 40 N 
30 E 40 N 
60 E 30 N 
160 E 55 N 
37 E 3 S 
145 E 40 N 
120 E 10 S 
14 E 41 N 
105 E 5 S 
35 E 15 N 
70 E 30 S 
 
 
2. Make observations about patterns you see in the location of earthquakes and volcanoes (these can be in 
bullet form): 
_________________________________________________________________________________________ 
_________________________________________________________________________________________ 
__________________________________________________________________________________________
__________________________________________________________________________________________
__________________________________________________________________________________________
______________________________________________________________________________________ 
 
 
3. Why do you think that earthquakes and volcanoes are located in these areas? 
__________________________________________________________________________________________
__________________________________________________________________________________________
__________________________________________________________________________________________
__________________________________________________________________________________________
__________________________________________________________________________________________ 

Longitude (x-axis) Latitude (y-axis) 
120 W 40 N 
110 E 5 S 
77 W 4 S 
88 E 23 N 
121 E 14 S 
34 E 7 N 
74 W 44 N 
70 W  30 S 
10 E 45 N 
85 W 13 N 
125 E 23 N 
30 E 35 N 
140 E 35 N 
12 E 46 N 
75 E 28 N 
150 W  61 N 
68 W 47 S 
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 Conclusion Questions: 
 
Volcanoes and earthquakes are located in these areas because… 
__________________________________________________________________________________________
__________________________________________________________________________________________
__________________________________________________________________________________________
__________________________________________________________________________________________
__________________________________________________________________________________________ 
 
 
A plate boundary is… 
__________________________________________________________________________________________
__________________________________________________________________________________________
__________________________________________________________________________________________
__________________________________________________________________________________________
__________________________________________________________________________________________ 
 
 
The Ring of Fire is… 
__________________________________________________________________________________________
__________________________________________________________________________________________
__________________________________________________________________________________________
__________________________________________________________________________________________
__________________________________________________________________________________________ 
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Activity 4 

A. Quick Write (2-4 Mins) True or False Plate Tectonics

The theory of plate tectonics— True or 
False 

If false, why I think it is 
false 

a) explain patterns of earthquakes and volcanic eruptions on Earth

b) has been around since Greek and Roman times

c) developed when Isaac Newton developed the laws of motion

d) is based on the work of one very smart scientist

e) was developed soon after all of the continents were mapped by
explorers

f) did no develop until the internet was invented, around 1990

g) is an idea that many Earth scientists think is kind of crazy

h) developed slowly as evidence was gathered during the 20th century

i) is supported by many kinds of evidence

j) was rejected by Copernicus and Galileo

k) can be used to predict where events like earthquakes and volcanic
eruptions will occur

l) is just a hypothesis that has not really been tested yet

m) is the same thing as the theory of continental drift

n) explains how Earth formed 4.56 billion years ago

o) is not included in textbooks that were written before 1980

p) is mentioned in ancient religious books like the Bible

q) was developed after people landed on the Moon and could see Earth
from space

r) explains all there is to know about how rocks, minerals, and
landforms form on Earth

s) is still being modified slightly as scientists gather and analyze
evidence

t) has been replaced by the Theory of Evolution and the Theory of the
Big Bang

u) has been accepted by Earth Scientists since about 1912

v) is now considered to be a scientific law
B. Reading “Timeline of Plate Tectonics”

While reading mark the text in two ways. 1. Underline the author’s claims 2. Circle key terms

C. Reflection Questions
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Scientists are involved in many activities, known as “scientific practices.” Look back at your table and timeline 
of development in the theory of plate tectonics. Use what you have learned in this lesson to give at least one 
example of each scientific practice. 

Practice of Science Example                                                                                                            

Asking questions  

Planning and carrying 

out investigations 
 

Analyzing and interpreting 

data 
 

Developing and using 

models 
 

Constructing explanations  

Engaging in argument 

from evidence 
 

Using mathematics  

Obtaining, evaluating, 

and communicating information 
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Timeline of Plate Tectonics 

The theory of plate tectonics is one of the most important 
geological theories of the past century. Recall that geology is the 
study of Earth—particularly its physical processes and history. A 
geological theory explains a set of observations about physical 
processes that have shaped Earth in the past and that continue 
to shape Earth today. 
  
In the case of plate tectonics, 
some of the earliest 
observations were made in 
the late 1500s by a Flemish 
mapmaker named Abraham 
Ortelius. Ortelius noticed 
that Earth’s continents 
appeared to fit together along 
their coastlines like pieces of 
a jigsaw puzzle. Others 
noticed these similarities as 
well. However, it was not 
until the early twentieth 
century that a German 
scientist named Alfred 
Wegener combined this 
observation with other pieces 
of evidence to propose that 
Earth’s continents were once 
joined in a single land mass. 
Wegener called this 
supercontinent Pangaea. 
(Pangaea, which is a combination of two Greek words, literally 
means “all Earth.”) According to Wegener, over time the 
continents gradually drifted apart to their current positions. For 
this reason, his idea is known as the continental drift 
hypothesis. 
 
Wegener could not explain how the continents moved, however. 
In 1929, a British geologist named Arthur Holmes proposed a 
possible cause of continental drift. Earth’s interior consists of 
several layers: an extremely hot core at the center of the planet; 
a thin crust at the surface; and a thick mantle between the core 
and crust. Heat from the core keeps the lower mantle in a 
molten, or partly melted, state. As molten rock, or magma, in 

This diagram shows how the major land masses currently 
located in the Southern Hemisphere appear to fit together in 
certain places. The colored bands show where similar fossils 
have been found in places that are now separated by oceans 
and seas. This fossil evidence further suggests that the land 
masses were once joined. 
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Timeline of Plate Tectonics 

the mantle heats up, it rises; as the magma cools, it sinks. This 
cycle of rising and sinking magma produces convection 
currents. Holmes proposed that these convection currents 
moved the continents around Earth’s surface. 
  
Holmes was on the right track. However, 
scientists would not gather enough evidence 
to validate the continental drift hypothesis 
until the 1950s and 60s—well after 
Wegener’s death in 1930. The development 
of sonar technology during World War II 
allowed ships to produce more accurate 
maps of the ocean floor. Sonar stands for 
Sound Navigation and Ranging. Scientists 
measure how long it takes for sound waves to 
be reflected back to their source. Shorter 
times indicate the sound waves travel shorter 
distances; longer times indicate the sound 
waves travel longer distances. Maps based on 
sonar measurements revealed that the ocean 
floor is not as flat as scientists had previously 
thought. Rather, it includes tall mountains 
and deep valleys. A particularly long valley—named the Mid-
Atlantic Ridge—was discovered running down the middle of the 
Atlantic Ocean. (Scientists would later find similar mid-ocean 
ridges all over the globe.) 
 
Many of these maps were produced by a team led by an 
American geophysicist named Harry H. Hess. In 1960, Hess 
argued that new ocean crust was forming along the Mid-Atlantic 
Ridge. According to Hess, as the new crust formed it pushed 
older crust away from the ridge. Another geophysicist, Robert S. 
Dietz, named this phenomenon seafloor spreading. In 1968, 
scientists aboard a ship called the Glomar Challenger took 
samples of rock from along the Mid-Atlantic Ridge. The 
scientists found that rocks closer to the ridge were younger than 
rocks farther from the ridge. This evidence suggested that Hess 
and Dietz were correct—the seafloor is spreading. 
  

As mantle rock heats and cools, convection 
cells form. These currents move sections of 
the solid upper mantle and crust—what 
geologists call the lithosphere. 
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Timeline of Plate Tectonics 

These data became key pieces of evidence 
for the theory of plate tectonics, which 
scientists developed to explain 
phenomena such as seafloor spreading 
and continental drift. Along mid-ocean 
ridges, scientists can actually measure the 
rate at which tectonic plates—sections of 
Earth’s crust and upper mantle—are 
moving apart. As these plates separate, 
magma from the mantle flows through the 
gap. (Magma that reaches Earth’s surface 
is called lava.) When the hot lava meets 
the cold ocean water, the lava cools and 
hardens to form new ocean crust. 
According to the theory of plate tectonics, 
mid-ocean ridges are divergent boundaries 
where tectonic plates move apart. Two 
other kinds of plate boundaries exist: 
convergent boundaries and transform boundaries. At 
convergent boundaries, two plates come together. At transform 
boundaries, two plates slide past each other in opposite 
directions. 
 
As scientists learned more about 
plate tectonics, they discovered that 
many earthquakes and volcanic 
eruptions result from tectonic plate 
movements. By mapping the 
locations of earthquakes and 
volcanoes, scientists were able to 
produce maps of Earth’s major plate 
boundaries. Because tectonic plates 
continue to move today (typically no 
more than a few centimeters per 
year), these boundaries are not fixed 
but slowly changing. New tectonic 
plates are being formed and older 
tectonic plates are being destroyed. 
As technology continues to improve, 
scientists will learn more about these 
and other processes that shape the planet. 

 

Seafloor spreading happens as tectonic plates 
move apart at a divergent boundary. Rising 
magma from the mantle cools as it reaches 
Earth’s surface to form new oceanic crust. 

Earth’s crust and upper mantle is broken into tectonic 
plates. This map shows some of the major plate 
boundaries that currently exist. 
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Assessment   

1. Identify two ways in which the theory of continental drift and the theory of plate tectonics are similar 

and two ways in which they are different. 

 

 

 

 

 

2. Identify four events, ideas, or discoveries that were important in the development of the theory of 

plate tectonics. Briefly explain how the event, idea, or discovery was important. 

 

 

 

 

 

 

3. Identify two ways in which the theory of continental drift and the theory of plate tectonics are similar 

and two ways in which they are different. 
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