Text-Dependent Questions and Writing Prompt for Complex Text

Article Title: Coastal Blue Carbon 
Vocabulary Questions:
1.	What does the scientist, Dr. Ariana Sutton-Grier, say coastal blue carbon is? How does it differ from green carbon and black carbon? 

2.	What is the connection between carbon sinks and mangroves, salt marshes, & sea grass? 

Text Evidence/Content Questions:
1.	Why does the scientist being interviewed, Dr. Ariana Sutton-Grier, consider coastal blue carbon ecosystems more valuable than green carbon ecosystems, even though there is less land area of coastal blue ecosystem? 

2.	What is the connection between climate change and coastal ecosystems? How can or have humans negatively impacted this connection in the carbon cycle? What happens when humans destroy these coastal blue ecosystems? 

3.	Dr. Ariana Sutton-Grier describes marine protected areas (MPA) and national estuarine research reserves (NERR) as ways to help with conservation of coastal blue carbon ecosystems. Compare and contrast the two organizations. Where in the United States is there an example of a MPA and NERR? Which state would you say should have the most conservation efforts for coastal blue carbon ecosystems and why? 

Writing Prompt: 
A hotel developer wants to build a new hotel in your local community, and the proposal involves building the hotel where a large mangrove habitat currently resides. City managers are holding a town hall meeting so that local citizens can express their thoughts about this proposal. Your friends want you to go to this meeting to discuss opposing this idea.

Using evidence from the article, outline the potential drawbacks of this proposal. Include in your argument the importance of coastal blue carbon ecosystems and the long term consequences of the construction of this hotel and removal of this mangrove habitat. In your argument, provide an alternative way to make the habitat a sustainable economic area.


Text-Dependent Questions and Writing Prompt for Complex Text

Article Title: Coastal Blue Carbon 
Vocabulary Questions:
1.	What does the scientist, Dr. Ariana Sutton-Grier, say coastal blue carbon is? How does it differ from green carbon and black carbon? 

Coastal blue carbon is the fraction of carbon that is taken up and stored in coastal ecosystems. Blue carbon is different from green carbon because green carbon is carbon taken up by terrestrial ecosystems (on land) and black carbon is carbon that is released in the production and burning of fossil fuels, such as coal, oil, and gas. 

2.	What is the connection between carbon sinks and mangroves, salt marshes, & sea grass? 

Carbon sinks are areas that collect and store carbon. Mangroves, saltmarshes, and sea grass are all habitats that are classified as carbon sinks because they absorb and store carbon underground. 

Text Evidence/Content Questions:
1.	Why does the scientist being interviewed, Dr. Ariana Sutton-Grier, consider coastal blue carbon ecosystems more valuable than green carbon ecosystems, even though there is less land area in the coastal blue ecosystem? 

In the scientist’s opinion, coastal blue ecosystems are more valuable than green carbon sinks because even though they represent a much smaller fraction of land area, they sequester carbon at a rate ten times higher than more forested (green) ecosystems. The carbon sinks in these coastal ecosystems are also already storing hundreds or thousands of years’ worth of carbon in their soils that should not be disturbed or the carbon will be released.  Protecting or restoring these systems can be an effective way to mitigate the effects of climate change.

2.	What is the connection between climate change and coastal ecosystems? How can or have humans negatively impacted this connection in the carbon cycle? What happens when humans destroy these coastal blue ecosystems? 

Climate change can be caused by the release of extra carbon into the atmosphere. The carbon sinks in coastal ecosystems help absorb the carbon in the atmosphere. Humans impact this cycle because they are burning fossil fuels releasing extra carbon. When humans destroy the coastal blue ecosystem, they not only let out the stored carbon that is already there, it prevents those plants from absorbing any carbon from the atmosphere, therefore increasing the levels of carbon in the atmosphere even more. This released carbon is in the form of carbon dioxide which is a greenhouse gas that warms the atmosphere and may impact the climate and contribute to climate change.

3.	Dr. Ariana Sutton-Grier describes marine protected areas (MPA) and national estuarine research reserves (NERR) as ways to help with conservation of coastal blue carbon ecosystems. Compare and contrast the two organizations. Where in the United States is there an example of a MPA and NERR? Which state would you say should have the most conservation efforts for coastal blue carbon ecosystems and why?

Marine protected areas are underwater areas that are protected for conservation, recreation, and sustainable uses. They are open to the public. An example of a MPA is the Florida Keys National Marine Sanctuary. National estuarine research reserves are a type of marine protected area found on the coastline (salt marshes and mangroves). An example of a NERR is in Waquoit Bay, Massachusetts. Answers will vary on the last part, but most students will probably choose a state found on the coast. The best answer would be Florida. Florida has a large coastline with salt marshes, mangroves, and sea grasses. Florida has the Florida Keys National Marine Sanctuary and a NERR site in Apalachicola. 

Potential Misconceptions and How to Respond: Students may not understand the difference between blue, green, and black coastal carbon. Explain that the plants living near the saltwater are blue, forests away from the coastline are green, and humans releasing carbon into the atmosphere is known as black carbon. 

Students may be confused on the different organizations (MPA vs NERR). Marine protected areas are like underwater parks. They are found in the ocean, where there are regulations on how the area is used (such as fishing). The National Estuarine Research Reserve is found on the coastline and includes the mangrove and salt marshes. There are 28 NERRs in the United States alone.

Writing Prompt: 
A hotel developer wants to build a new hotel in your local community, and the proposal involves building the hotel where a large mangrove habitat currently resides. City managers are holding a town hall meeting so that local citizens can express their thoughts about this proposal. Your friends want you to go to this meeting to discuss opposing this idea.

Using evidence from the article, outline the potential drawbacks of this proposal. Include in your argument the importance of coastal blue carbon ecosystems and the long term consequences of the construction of this hotel and removal of this mangrove habitat. In your argument, provide an alternative way to make the habitat a sustainable economic area.

Conservation and protection. These words are critically important as we think about the future of our planet and all those who call it home. We must not be short-sighted when looking at this proposal to build a hotel in a location that would destroy a large mangrove habitat. The negative consequences of removing this habitat far outweigh any advantages that might result in building this hotel. Conserving and protecting this habitat can result in a winning scenario for both the people and the mangrove trees. 

To begin, mangrove habitats are an important part of coastal ecosystems. Plants, like salt marshes, sea grasses, and mangrove forests, located up and down the coastlines, help remove carbon dioxide from the air and store it in the soil beneath the water. Coastal ecosystems have been storing carbon this way for decades, hundreds, and even thousands of years. This stored carbon is called coastal blue carbon. These coastal habitats, like the mangroves that would be destroyed if this hotel is built, remove carbon from the air at rates ten times higher than most forested ecosystems. If these coastal ecosystems are disturbed their ability to absorb and store carbon is stopped. 

In addition, it’s not just about removing the mangroves from the environment and losing their ability to absorb carbon. It’s also about disturbing the carbon that is already stored in the soil below the mangroves. If this mangrove forest is destroyed, the stored blue carbon, carbon that has potentially been there for thousands of years, will be released into the atmosphere. What will happen to that carbon? It becomes carbon dioxide. Once released into the atmosphere, carbon dioxide, a greenhouse gas, makes the planet warmer and can contribute to climate change. The effects of climate change are far-reaching and very serious: changes to weather and climate patterns could impact the frequency and intensity of storms, change rainfall patterns, lead to food and water shortages, and even lead to the extinction of certain species who cannot adapt to these changing conditions fast enough. It is just not worth installing a hotel by destroying a large mangrove forest that could exacerbate these environmental impacts.

No doubt, building a hotel would likely provide economic benefits to our community. But keeping this mangrove forest and transforming it into an NERR can be a win-win-win for humans and the trees. A NERR is a national estuarine research reserve that will provide protection for the valuable ecosystem. As a NERR, it will become a marine protected area that will continue to absorb carbon from the air, and it will also keep the carbon trapped and not contribute to climate change. WIN. It will help provide protection to the coastline and prevent coastal erosion from storms. WIN. And, our local community can benefit financially by making the mangrove forest into a sustainable economic area. WIN. Guides could lead kayak or canoe tours for tourists here on vacation looking to explore our habitats. Birdwatchers will pay money to see all the birds in their native habitat. It can also serve as a nursery habitat for recreational fishermen. 

In sum, this mangrove forest must be preserved and protected and the hotel built somewhere else. Keeping the mangroves in-tact is a win-win both economically and environmentally.


Potential Misconceptions and How to Respond: Students may not realize that NERRs can generate money from people who will visit for recreational purposes. Explain that people will pay for rental equipment, tour guides, entry into the park, etc. The hotel can be built more interior and away from the mangrove community. 
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