SAMPLE ANSWER KEY

Text-Dependent Questions and Writing Prompt for Complex Text

Article Title: “Genetics Provide New Hope for Endangered Freshwater Mussels”
Vocabulary Questions:
1. In paragraph 2, the author states that, “…freshwater mussels are threatened by habitat degradation…” Based upon the examples given, what is meant by habitat degradation?

2. What is meant by genetic structure as it is used in paragraph 7?

3. The term augmenting is used in reference to declining populations in paragraph 8. What does this term mean and how can you infer this meaning from the article?

Text Evidence/Content Questions:
1. According to the text, what roles do mussels play in their ecosystem, making dwindling populations so worrisome?

2. What is the main purpose of the scientific study the USGS scientists conducted and what are the implications for the mussel populations?


3. How effective has this research been in terms of saving mussel populations?

Writing Prompt: 
Summarize the article, explaining why mussels are important, what the scientists discovered, and how they hope to use this information to help protect imperiled species of freshwater mussels. Finally, explain why the method scientists used in this research is innovative. 
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Text-Dependent Questions and Writing Prompt for Complex Text

Article Title: “Genetics Provide New Hope for Endangered Freshwater Mussels”
Vocabulary Questions:
1. In paragraph 2, the author states that, “…freshwater mussels are threatened by habitat degradation…” Based upon the examples given, what is meant by habitat degradation?
In paragraph 2, the author states that, “…freshwater mussels are threatened by habitat degradation such as dams, alteration to river channels, pollution and invasive species.” The examples listed, dams, river channel alterations, pollution, and invasive species, all negatively impact an ecosystem. From the article, one can infer that habitat degradation refers to the process of making a habitat less suitable or livable for the organisms living there. As a result of these specific processes, mussel populations are declining at a rapid rate.
2. What is meant by genetic structure as it is used in paragraph 7?
Earlier in the article, the author discusses how research shows patterns in the genetic makeup of populations of mussels within an individual river. From this, one can infer that genetic structure refers to the different genetic variations within the mussel population. In paragraph 8, the author explains mussels in the same river are genetically similar enough to be able to be reintroduced into existing, but dwindling, populations without altering the genetic makeup of a population.
Misconception for students- It is important for the teacher to explain the current ecological definition of population vs. species. A population is all of the individuals of a given species in a specific area at a certain time, while a species is a group of interbreeding organisms that normally do not breed with members of other groups. However, the definition of a species is very hard to define and recent research and genomic technology might challenge the current idea and view of what we call a species. Scientific American: http://www.scientificamerican.com/article/baffling-genetic-barrier-prevents-similar-animals-from-interbreeding
3. The term augmenting is used in reference to declining populations in paragraph 8. What does this term mean and how can you infer this meaning from the article?
The term augmenting, in this context, means to make larger. By reintroducing genetically similar mussels to declining populations, the expectation would be for those small populations to increase in number. 

Text Evidence/Content Questions:
1. According to the text, what roles do mussels play in their ecosystem, making dwindling populations so worrisome?
Mussels are extremely important members of their aquatic ecosystems. Mussels filter the water and provide habitat and food for algae, macroinvertebrates, and even fish, which are necessary components of aquatic food webs. Streams and rivers with healthy mussel populations tend to have relatively good water quality which is beneficial for the fish and insects that also inhabit those systems. If mussels were to disappear, it is likely the water quality would worsen in the river and the food webs in the area would be disrupted. Because of the interconnectedness of ecosystems, there would likely be negative impacts on other organisms within the ecosystem.
2. What is the main purpose of the scientific study the USGS scientists conducted and what are the implications for the mussel populations?
The mussel population is rapidly declining and scientists from the United States Geological Survey (USGS) were looking at ways to combat these losses. The USGS researchers worked with resource managers to stop the decline of these populations In their study, they discovered they could reverse population decline by reintroducing mussels into small populations with genetically similar mussels from the same river. This research is important because mussels are difficult to study and are poorly understood. By recognizing these patterns in the six species studied, those threatened or endangered populations are going to benefit and could have their numbers restored.
3.  How effective has this research been in terms of saving mussel populations?
The method conducted in this research used the field of population genetics to solve an ecological problem. The research has been effective in the fact that scientists have determined populations of mussels within the same river system are genetically similar enough to re-introduce or add to populations that are on the decline. Mussels are hard to study and not understood well, so this information is certainly beneficial in the fact that local population losses might not be irreversible. However, there are limitations to this study. Because mussels have very long life spans, it might take decades to see changes in the genetic structure of a population. It takes several generations to see the genetic changes occur. Mussels can live for over 100 years, taking longer than a human lifetime to observe changes. Genetics is useful to help with restoration of a population but a poor method to determine population decline in mussels.


Writing Prompt: 
Summarize the article, explaining why mussels are important, what the scientists discovered, and how they hope to use this information to help protect imperiled species of freshwater mussels. Finally, explain why the method scientists used in this research is innovative.

Mussels have been referred to as the “unknown heroes” of freshwater river ecosystems. This term indicates mussels are extremely important, even though few people think about them. The fact that many species of freshwater mussels have had declining populations can have a profound impact on the overall health of their ecosystems. For this reason, scientists from the US Geological Survey (USGS) studied the genetic makeup of freshwater mussels. They hope to come up with a new method of helping restore the numbers of threatened or endangered mussel species.

These mussel species are critical to their ecosystems. The article describes how mussels filter the water while providing habitat and food for algae, macroinvertebrates, and even fish, which are necessary components of aquatic food webs; their importance should not be undervalued. If their populations continue to decline, it will mean the loss of much more biodiversity than just the mussels themselves.

To help address this situation, scientists from the USGS conducted a study of various freshwater mussel species across the eastern half of North America. Their research showed patterns in the genetic makeup of a population occurs within individual rivers for freshwater mussels, and as a result, determined mussels from the same river could be used for restoration.

Using mussels from the same river is a unique approach to trying to help save threatened species. In the past, scientists believed that only members of the same species could be useful in protecting them. The information gained through this study has led scientists to realize that genetic similarities exist within a river ecosystem. In fact, the author points out in paragraph 8 that the study helped them to understand how the genetics also highlight the importance of not mixing populations among rivers without additional studies to verify the genetic compatibility of mussels within those rivers.

The findings of this study have provided scientists with a new understanding of the genetics of freshwater mussels. Based upon this information, they have come up with a possible solution to save this important organism. This research, by definition, is an innovative approach to protecting the environment. Only time will tell how truly effective this innovative technique will be in trying to save mussel species. 

The method used in this article shows that scientists involved in conservation of species (which usually is thought of as population ecology or conservation ecology) is relying on the field of genetics to help save endangered mussel populations. This demonstrates the importance of creative thinking in order to solve real world problems.

Common Misconceptions: 
1. Mussels are not important. As the article points out, mussels play a vital role in aquatic ecosystems. They help filter water, provide nutrients for other members of the ecosystem, and can provide a habitat for smaller organisms.

2. Scientists rarely develop new, innovative techniques. This article clearly demonstrates that scientists often need to develop innovative techniques when trying to solve a problem. Declining mussel population has been a problem for some time. The research done by the scientists at the USGS have helped them to develop innovative techniques for trying to save these species.

3. Genetics is useful only for determining how species are interrelated and how they evolved. The article talks about how scientists are using genetics to restore populations in decline. By identifying genetic similarities between mussel species, scientists have been able to use other species of mussels to help species that have dwindling populations.

4. Science disciplines are clearly defined and do not overlap. Much of science today is approached with a multi-disciplinary team of researchers which allow experts in their specific fields to work together to solve real world problems.

5. Zebra mussels are native to North America. Students might believe that zebra mussels are part of the native populations in the US. The Zebra mussel is not a native to North America so when discussing the impact of mussels on ecosystems, they should be described as an invasive species. They have a detrimental impact on native mussels by out competing them for food and space.
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