Text-Dependent Questions and Writing Prompt for Complex Text

Article Title: Coral Reefs Defy Ocean Acidification Odds in Palau
Vocabulary Questions:
1. The author references the process of ocean acidification throughout the article and the effects it can have on coral reefs. What is ocean acidification?

2. In this study, scientists found many of the coral reefs in Palau were not showing the usual responses to ocean acidification except for an increase in bio-erosion caused by boring organisms. What is the definition of boring in reference to bio-erosion?

Text Evidence/Content Questions:
1. Using evidence from the text, explain why a decrease in the pH of ocean water is considered to be detrimental for coral reefs and other marine organisms.

2. How have the coral reefs in Palau surprised the scientists in regards to their response to ocean acidification, and why does this require further research?

3. Why is coral reef health important for ocean ecosystems?


Writing Prompt: 
Use evidence from the text to explain why this study of coral reefs in Palau is important for other coral ecosystems and why the results from this study were unexpected and significant.
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Text-Dependent Questions and Writing Prompt for Complex Text
Sample Key

Article Title: Coral Reefs Defy Ocean Acidification Odds in Palau
Vocabulary Questions:
1. The author references the process of ocean acidification throughout the article and the effects it can have on coral reefs. What is ocean acidification?

Due to the burning of fossil fuels, there is an excess amount of carbon dioxide in the atmosphere. As the ocean absorbs the carbon dioxide, the CO2 reacts with water and causes the pH to drop, which makes the ocean water more acidic. This process is referred to as ocean acidification.

Misconceptions: Remind students that as the pH of a solution decreases, the solution becomes more acidic; this does not necessarily make the solution an acid. For the actual chemistry of the process, refer to the following:                NOAA: http://pmel.noaa.gov/co2/story/Ocean+Acidification.

2. In this study, scientists found many of the coral reefs in Palau were not showing the usual responses to ocean acidification except for an increase in bio-erosion caused by boring organisms. What is the definition of boring in reference to bio-erosion?

The coral being studied showed an increase in bio-erosion, meaning it was being broken down or degraded by living organisms such as mollusks and worms. The mollusks and worms bored through the coral, which refers to drilling or piercing holes in the coral causing it to erode.

Text Evidence/Content Questions:
1. Using evidence from the text, explain why a decrease in the pH of ocean water is considered to be detrimental for coral reefs and other marine organisms.

As the ocean water becomes more acidic, there is widespread concern about many of the organisms. A main concern is the relationship between ocean acidification and the removal of carbonate, an essential ingredient used to build skeletons or shells for many organisms, including coral. There have also been studies conducted evaluating the response of corals found in waters with a lower pH. In these studies, there has been less variety of coral, less coral growth, more algae growth, and young coral unable to make their skeletons because of the loss of carbonate.

Misconceptions: Ocean acidification is not the only threat coral reefs face due to climate change. The other big concern is an event referred to as coral bleaching. When water temperatures get too high, it causes stress to the coral, and the algae (zooxanthellae) living in the coral polyps leave. Because the zooxanthellae give the coral their color, when they leave they appear white. The following link provides more information on coral bleaching and their symbiotic relationship with zooxanthellae:                           NOAA: http://floridakeys.noaa.gov/corals/climatethreat.html

2. How have the coral reefs in Palau surprised the scientists in regards to their response to ocean acidification, and why does this require further research?
The coral reefs in Palau are not displaying any of the ill-effects that other reef systems have shown in a lower pH. In fact, the areas have a large number of species, as well as more coral coverage than areas with a normal pH. These finding are the exact opposite of what was expected and scientists still do not know how and why the coral is thriving in these areas. Further research is required to fully understand why they are successful and other coral reefs in the oceans are not. This is important research because as ocean conditions continue to change, it is important to understand why some coral are successful in these conditions. This gives hope to scientists that some coral reefs can survive even as ocean acidification continues.

3. Why is coral reef health important for ocean ecosystems? 

This study is very important in terms of coral reef health and the hope that coral reefs in other areas of the world might be able to avoid the detrimental effects of ocean acidification. Coral reefs are known to cover only one percent of the entire ocean but in this small area, they house over twenty five percent of all marine life. They are an important structural component of coastlines as well protecting areas from waves and storms. 

Writing Prompt: 
Use evidence from the text to explain why this study of coral reefs in Palau is important for other coral ecosystems and why the results from this study were unexpected and significant.

As more and more fossil fuels are consumed, more carbon dioxide is being released into the atmosphere. One of the major concerns resulting from the excess carbon dioxide is the effect it has on the oceans. As carbon dioxide amounts increase, the oceans naturally uptake carbon dioxide, and it chemically reacts with water resulting in a decrease in pH. The lowering of the ocean pH is referred to as ocean acidification. 

One of the major effects of ocean acidification is its threat to coral reef ecosystems. Coral reefs are some of the most biodiverse areas on Earth, housing over twenty five percent of all marine life. If coral reefs are permanently harmed from ocean acidification, there would be a ripple effect with all of the organisms living there.

Ocean acidification normally results in a loss of carbonate, which is an important component of the shells and skeletons of many marine organisms, including coral. Coral reefs found in areas with a low pH normally have lower species diversity, lower growth rates, more algae growth, and can prevent juvenile corals from forming skeletons. 

Scientists have recently found an area in Palau, which is located in the Pacific Ocean, which naturally has water more acidic than other oceans of the world. The acidity level found there is comparable to projected values of open ocean pH levels by the end of the century. This study provides a perfect opportunity for scientists to study coral reefs in nature that mimic future conditions.

To the surprise of the scientists, the coral reefs are thriving despite the low pH. The reefs show a wide variety of species and coverage in the lagoons. The only negative response found in these coral reefs was an increase in bio- erosion by other organisms. There are still many questions to be answered about this study. Scientists are not sure how the reefs are so successful when there is a higher rate of bio- erosion and why this specific area in Palau is different than other areas that have low pH levels. If scientists can determine why Palau’s coral reefs have been so successful, it provides hope that some coral reefs will be able to survive in the future.

Misconceptions: For years, the pH of ocean water averaged approximately an 8.2 on the pH scale, which is considered to be slightly basic or alkaline. The lower the value on the pH scale, the more acidic the environment is considered to be. Becoming more acidic is a relative shift in pH to a lower value; this does not necessarily mean the ocean water is classified as an acid. Today, it is around 8.1, a drop of 0.1 pH units, representing about a 25-percent increase in acidity over the past two centuries. Remind students the pH scale is logarithmic so small changes have large effects.

For further information, the following link provides some specific background on these changes:
National Geographic: http://ocean.nationalgeographic.com/ocean/explore/pristine-seas/critical-issues-ocean-acidification/

Misconception/clarification: Please remind students that coral are invertebrate animals. They usually live in groups or colonies of genetically identical individual polyps. The colony or group of hard corals includes the species that can build reefs and secrete calcium carbonate to form a hard skeleton. 
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