Text-Dependent Questions and Writing Prompt for Complex Text 
Suggested Answers

Article Title: Which Emits More Carbon Dioxide: Volcanoes or Human Activities?
Text Evidence/Content Questions:
1. According to the fossil fuels vs. volcanic emissions graph in the article, when did human activities overtake volcanic activity in releasing atmospheric carbon dioxide? 

Approximately 1875.

2. In reference to the above question, what was this period in history called, and what was so significant about it?

During the Industrial Revolution, as this period is called, people started using machines in factories and driving cars, burning fossil fuels in the process.

3. The author states that “Much of the carbon dioxide released by volcanoes is emitted by degassing of subterranean magma when the volcano is not erupting.” Explain the bold phrase in your own words. 

The gas is released from the hot magma in the ground. This is similar to water evaporating. The warmer it is, the faster evaporation occurs. 

4. There have been several times when volcanoes have exceeded the amount of carbon dioxide emissions given off as by human activities. Why isn’t this enough to conclude that volcanos have as large an impact as human activities? 

It happens regularly, but one eruption is only enough to equal human activities for a short amount of time (in hours or even days), not consistently (for years and years). 

Misconception: Students may think the fact that this has happened in the past and that life survived is evidence that we will also not be impacted by it. The fact is that many life forms went extinct during this time. Adaptations take thousands of years, not enough time for us to adapt if global warming occurs from human-induced climate change. Also there is evidence that we may be moving towards a major extinction event due to climate change.


5. The article cites several studies trying to calculate the most accurate amounts of carbon dioxide-producing agents. Why is this so difficult?

They use direct sampling methods, satellite imagery, and estimates, but it is very difficult to compile data over the entire globe. 

6. Why would the author showcase several studies with several scientists if they were just trying to make the case that human activities release more carbon dioxide than volcanoes? Why not just showcase one study?

Scientific evidence is bolstered when science evidence is accumulated. It strengthens the claim being made. Scientists share data in hopes of answering difficult questions.

Misconception: Students may think the variability of the numbers means that the scientists don’t have consensus, and therefore the findings should not be supported. As scientists refine their methods and use improved technology the numbers will adjust, but the overwhelming data supports the fact that human activities contribute a much greater amount of carbon to the atmosphere than natural events such as volcanic activity.

Writing Prompt: Some people may claim that carbon emissions are caused more by natural processes, including volcanic activity, than human activity. Make the case that human activity releases far more carbon dioxide than volcanoes do. Use evidence from the text to support your claim. 

What contributes more carbon dioxide into the air: human activities or volcanoes? According to several studies, Human activities contribute more than 60 times the amount of carbon into the atmosphere than volcanic activity does. Human activities like deforestation, cement production, and manufacturing all contribute to carbon emissions. The evidence is clear: human activities are the leading cause of excess carbon dioxide in the atmosphere. 
When the Industrial Revolution began in the late 1800s, humans started using fossil fuels to run our factories and power our cars. All over the earth, humans were learning how manufacturing could make things easier. This was the first time on record that we saw carbon dioxide emissions rising across the globe. During this time, volcanic activity and carbon emission from volcanoes seemed to be constant.
Volcanoes release carbon through eruptions and underground magma. Volcanic activity has been constant, releasing about 0.6 million metric tons each year. That sounds like a lot…until you consider that human activities release about 40 billion metric tons per year! That is about 60 times more than volcanoes.
There have been times in history when volcanic activity released far more carbon. For example, 250 million years ago, lava poured continually from the ground in Siberia for what may have been hundreds of thousands of years. This large-scale, long-lasting eruption likely raised global temperatures enough to cause one of the worst extinction events in our planet's history.
In addition, volcanic eruptions can actually cool the planet instead of heating it up, which occurs when too much carbon is released into the atmosphere. Cooling is caused when aerosol particles from ash fill the atmosphere and block sunlight from entering. This has been evidenced many times in history, including after the eruption of Mt. Pinatubo in 1991. It actually caused temperatures across the globe to cool by one degree, and the effects were felt for two years!
In conclusion, human activities account for more carbon emissions than volcanic activity by a factor of about 60. There seems to be no end in sight, as humans will likely continue to burn fossil fuels across the globe. Until we learn to curb our emissions and find other ways to conduct our essential activities, the number will only climb. What it means for the health of the life on our planet will only become clearer in the coming decades. 
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