Text-Dependent Questions and Writing Prompt for Complex Text

Article Title: Dirt Mounds Made by Termites in Africa, South America, Asia Could Prevent Spread of Deserts
Vocabulary Questions:
1.	Grasslands, savannas, and drylands are described as parched in this article. What is meant by the term parched?

2.	The article describes termites as linchpins of the ecosystem. Why is the term linchpin appropriate in describing the termites?


Text Evidence/Content Questions:
1.	How does this study challenge previous views and assumptions held by scientists on the effects of climate change on semi-arid ecosystems?

2.	What benefits are the termites providing to grasslands, savannas, and dryland ecosystems?

3.	Why did the scientists create a model for the plant growth found in these ecosystems? How do they plan on using this model?

Writing Prompt: 
Using evidence from the text, explain the importance of the termites and termite mounds on semi-arid ecosystems and explain why this study has important implications regarding climate change.



[image: CPALMS Logo
]		Copyright © CPALMS – All Rights Reserved.
© Copyright 2016	All rights reserved.	www.cpalms.org
Text-Dependent Questions and Writing Prompt for Complex Text

Article Title: Dirt Mounds Made by Termites in Africa, South America, Asia Could Prevent Spread of Deserts
Vocabulary Questions:
1. Grasslands, savannas, and drylands are described as parched in this article. What is meant by the term parched?

Parched refers to the condition of being very dry and in need of water. Currently these ecosystems are considered to be semi-arid, meaning they still receive a small amount of precipitation. However, many of these areas are also experiencing drought and so there is concern they could become arid or have characteristics more typical of a true desert in terms of the amount of precipitation and productivity.

Misconception/Clarification: It is important to discuss the difference between desert/arid ecosystems and dryland/semi-arid ecosystems. Students should realize the importance of precipitation amounts in each, as well as productivity in general. The following resources can provide more information as needed.

Link: https://www.sciencedaily.com/releases/2011/04/110401111408.htm

Link: http://www.blueplanetbiomes.org/world_biomes.htm

2. The article describes termites as linchpins of the ecosystem. Why is the term linchpin appropriate in describing the termites?

The term linchpin refers to something that holds the parts of a complicated system or structure together. In this article, the termites are key in preventing grasslands, savannas, and drylands in succumbing to desertification. The termite mounds also provide a refuge for vegetation and allow the plants to survive with less water. The effects of the termite mounds in these areas have caused the scientists to rethink their initial prediction on the impact of climate change.


Text Evidence/Content Questions:

1. How does this study challenge previous views and assumptions held by scientists on the effects of climate change on semi-arid ecosystems?

Scientists now have hope that grasslands and similar ecosystems thought to be vulnerable to desertification might actually be able to resist the effects of climate change. Up to this point, scientists believed there were clear-cut signs leading towards desertification and changes in these ecosystems due to drought. With this study, however, there is now data that suggests these early predictions and projections might be premature. Vegetation growth and patterns that were believed to indicate the onset of desertification actually might have been interpreted incorrectly. The patterns were actually part of the termite mound and plants were surviving and living longer in these areas. The new knowledge on the positive effects termite mounds have on these areas could change the way these ecosystems are being studied. This research suggests that other burrowing animals such as ants, gophers, and prairie dogs might have similar effects as well.

2. What benefits are the termites providing to grasslands, savannas, and dryland ecosystems?

The large dirt mounds that termites build have been found to stop the process of desertification in semi-arid ecosystems such as grasslands and savannas. The mounds are able to store nutrients and moisture, and the presence of tunnels within the mounds allow water to better penetrate the soil when it rains. As a result, vegetation growing on or near a mound requires less water and can survive longer. Scientists have also discovered even if an area has been in a prolonged drought, vegetation recovers more quickly than areas without the mounds.

3. Why did the scientists create a model for the plant growth found in these ecosystems? How do they plan on using this model?

The use of models in this research was essential to understanding the relationship between the influence rainfall has on vegetation with or without termites present. By applying tools from the field of physics, mathematics, and numerical analysis, scientists were able to explore a wide range of environmental conditions that would have been impossible to create in the field. The use of models allows constraints such as time and space to be eliminated from the study in order to determine how the termite mounds actually affect plant growth. 

Misconceptions: Remind students there are limitations to scientific models. If one condition changes, the predictions can change as well. This website is a link to this article from a Princeton news release, and it discusses the concerns about using models based on the unpredictability of nature.

Writing Prompt: 

Using evidence from the text, explain the importance of the termites and termite mounds on semi-arid ecosystems and explain why this study has important implications regarding climate change.

As the onset of climate change begins to effect different ecosystems across the planet, scientists are investigating any type of signal or sign that might indicate change within vulnerable areas. One of the major concerns is the spreading of deserts into semi-arid ecosystems such as savannas, grasslands, and other drylands. 

The research discussed in this article suggests scientists may have jumped to conclusions about the effects of climate change in these particular ecosystems. The presence of termite mounds not only increase the nutrients in the soil but also increase the moisture in the area. Water is able to better penetrate the soil and as a result, vegetation can survive with a significantly less amount of rain and will live longer than in areas without the termite mounds. Plants are able to rebound and re-vegetate more quickly after severe droughts on or near termite mounds as well. 

Scientists have always looked at vegetation growth and patterns to determine how closely an ecosystem is to becoming a desert. To their surprise, the vegetation patterns appearing on or near the termite mounds closely resembled the final stage before the onset of desertification. Previous interpretations suggesting desertification would soon occur now have to be revisited because these areas are actually persevering and are covered with dense vegetation.

This study is important because it now requires scientists and climatologists to rethink and revisit previous predictions concerning the impact of climate change. Scientists recognize the effects of climate change might not be as simple and easy to predict because of the complexity of nature. The presence and effects of specific animals on these ecosystems was unexpected and is going to require further study. Robert Pringle, a co-author of the study, discusses the possible roles other burrowing or tunneling animals such as ants, prairie dogs, and gophers might play in the ecosystems they are found in. These new findings are important and relevant because many of these animals are often seen as pests. It will become vital to protect something often seen as a nuisance in order to preserve these ecosystems.

Misconception/Clarification: The use of the term biome and ecosystem are often used interchangeably but are actually different. This National Geographic site provides a thorough explanation of the differences.
 
A real concern for scientists is the reaction by farmers and others involved in agriculture in regards to termites and other mound-building animals. Because they are seen as pests, the insects are often killed and mounds removed. This also holds true for ants, gophers, etc. There will need to be ways to educate the people to stress the importance of the presence of these organisms and the benefits they provide. This link provides more information on this topic for the teacher if he or she would like to further explore this idea. 
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