Text-Dependent Questions and Writing Prompt for Complex Text

Article Title: Against the Tide: Fish Quickly Adapt to Lethal Levels of Pollution
Vocabulary Questions:
1. Within the article, the Atlantic killifish is described as resilient. What does the term resilient mean?

2. In the article, the Atlantic killifish is described as having tolerance to pollutants. Based on context clues from the text, what is meant by the term tolerance?

Text Evidence/Content Questions:
1. According to the article, how is pesticide resistance in insects similar to the tolerance of pollutants by killifish?

2. Why does lead scientist Andrew Whitehead suggest it is highly unlikely the adaptations seen in the killifish could occur in other species of concern? 

3. Describe how this research has laid the groundwork for future studies in regards to the tolerance of toxic chemicals by other organisms.

Writing Prompt: 
Compare and contrast the evolution of the Atlantic killifish and the evolution of other species. Explain why studying the Atlantic killifish genome might be beneficial to predicting human response to pollution. Use evidence from the text to support your response.



[image: CPALMS Logo
]		Copyright © CPALMS – All Rights Reserved.
Text-Dependent Questions and Writing Prompt for Complex Text

Article Title: Against the Tide: Fish Quickly Adapt to Lethal Levels of Pollution
Vocabulary Questions:
1. Within the article, the Atlantic killifish is described as resilient. What does the term resilient mean?
	Resilience is the ability to recover from setbacks, adapt well to change, and keep going in the face of adversity. Toxic water pollution is definitely an adverse condition in a fish’s environment. As the article states in paragraph 3, the killifish is “up to 8,000 times more resistant to this level of pollution than other fish.” This has allowed the killifish to survive and reproduce.
	Misconceptions/common errors: Students may think that being resilient is just being strong; they may not take the factors of recovery and adaptation into account.

2. In the article, the Atlantic killifish is described as having tolerance to pollutants. Based on context clues from the text, what is meant by the term tolerance?
In this context, tolerance refers to the power of enduring or resisting the action of a poison or other harmful substance. The Atlantic killifish have evolved a molecular pathway allowing them to tolerate or endure living in an environment that would normally kill them. The killifish can withstand a variety of serious pollutants in their environment such as dioxins, heavy metals, hydrocarbons, and other chemicals and still survive.

Text Evidence/Content Questions:
1. According to the article, how is pesticide resistance in insects similar to the tolerance of pollutants by killifish?
	When a species has a high degree of genetic variation within its population, evolution may occur at a very high rate. The extremely high rate of genetic diversity within the killifish population has allowed them to tolerate and survive an environment with high levels of toxic pollutants. The text infers that insects also have a high rate of genetic variation within their populations allowing populations to quickly evolve a tolerance or resistance to pesticides.
	Misconception/Clarification: This site from PBS has a discussion and visual showing the process of pesticide resistance.

2. Why does lead scientist Andrew Whitehead suggest it is highly unlikely the adaptations seen in the killifish could occur in other species of concern? 
Although it is encouraging for scientists to see a species adapt to the harmful effects of human activity on the environment (e.g., water pollution), this is not an expected outcome for most species. The killifish have been able to quickly adapt and respond to the changing environment because of the high levels of genetic diversity found within their population. Most other species do not share this characteristic and would be unable to adapt quickly enough to a changing environment such as the introduction of toxic chemicals to survive.

3. Describe how this research has laid the groundwork for future studies in regards to the tolerance of toxic chemicals by other organisms.
 As scientists studied the genome of the killifish, they discovered a specific molecular pathway that allowed many different populations of the fish to evolve tolerance to high levels of toxic pollutants. In the future, researchers hope to find and study the genes that are used to tolerate specific chemicals within the fish genome. This information would allow scientists to explore the genetic differences between humans and other vertebrates. It would also allow them to understand why there are differences in chemical sensitivity between different organisms.

Writing Prompt: 
	Compare and contrast the evolution of the Atlantic killifish and the evolution of other species. Explain why studying the Atlantic killifish genome might be beneficial to predicting human response to pollution. Use evidence from the text to support your response.
The Atlantic killifish, as well as all other living creatures, evolve. However, most organisms do not have the genetic variation to evolve quickly in response to a changing environment. As a result, there are many species in peril due to a human-altered environment. There are some known species, such as pathogens, insects, and weeds that can evolve much more quickly. These organisms have high levels of genetic variation within their populations contributing to widespread pesticide and drug resistance. This variation allows evolution to happen in a much shorter timeframe. The article states in paragraph five that the variation in killifish is “higher than any other vertebrate – humans included- measured so far.” Most other species do not have this genetic variation and will usually succumb to rapid environmental changes, rather than having the needed adaptations for survival.

The study described in the article states that the Atlantic killifish can survive pollution from dioxins, heavy metals, and chemicals that should normally kill the fish. Although the killifish does not have much commercial value, its ability to withstand large amounts of industrial pollution has important implications on studying the environmental health of an area as well as studying the speed in which it has been able to adapt to environmental change.

The study suggests there is one molecular pathway responsible for tolerance to the pollution. By studying this pathway, scientists may be able to determine if this same pathway plays a similar role in other animals when exposed to chemicals. The study suggests that the fish already had the genetic variation before being exposed to the toxins, and as a result, there might be only a few genetic solutions to adapting to pollution at the molecular level. 

Further research into killifish genetics may reveal the specific genes that relate to specific chemical tolerance. This might lead to a discovery on how other species may react to toxic chemicals. These other species would include human beings. Gene sequencing is an important piece of the puzzle for biotechnological advances in the future of the human race. Pollution is a major part of the environment; knowing effects of pollution, and how species react to these pollutants, might be crucial to understanding human evolution in the future.

Misconceptions/Clarifications: Emphasize to students that there are many shared genes among organisms. Studying the killifish genome to better understand other organisms’ genome makes perfect sense. 
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