Text-Dependent Questions and Writing Prompt for Complex Text

Article Title: Warming Waters Contributed to the Collapse of New England’s Cod Fishery
Vocabulary Questions:
1. The author writes about cod stocks and fish stocks in the article. What does the term stock mean in this context?

2. Throughout the article, the author mentions there were quotas for fishermen on the number of cod harvested, yet this did not help increase their numbers. Define the term quota and explain how quotas are used for resource management.

Text Evidence/Content Questions:
1. What type of challenges has climate change had on policy and management plans for fishery management?

2. What factors have led to the warming of the Gulf of Maine?

3. How have the warmer temperatures in the Gulf of Maine affected the cod stocks?

Writing Prompt: 
Using evidence from the text, write an argument to support the following claim: Due to the changes in the Gulf of Maine and the continued threat to the ecosystems found there, climate change must be incorporated into environmental policy making.






Text-Dependent Questions and Writing Prompt for Complex Text

Article Title: Warming Waters Contributed to the Collapse of New England’s Cod Fishery
Vocabulary Questions:
1. The author writes about cod stocks and fish stocks in the article. What does the term stock mean in this context?
Stock refers to the number of living fish within a given population. In this article, cod stock is referenced when discussing the status of this particular species in the Gulf of Maine. Their numbers are down to 3-4% of sustainable levels, which makes the cod population extremely vulnerable. The article also discusses fish stocks in general and how climate change can affect any fish population.

2. Throughout the article, the author mentions there were quotas for fishermen on the number of cod harvested, yet this did not help increase their numbers. Define the term quota and explain how quotas are used for resource management.
Fish quotas are set by fishery managers and are used to regulate fishing by setting a limit on the amount of fish that can be legally taken by fishermen. This article addresses the fact that even though there were strict quotas set and fisherman adhered to the quotas on cod, the numbers still decreased.

Text Evidence/Content Questions:
1. What type of challenges has climate change had on policy and management plans for fishery managers?
The article explains that it was the job of fishery managers to evaluate and make plans or policies to help the cod population

increase. Managers placed restrictions and quotas on the
harvesting of cod, hoping it would lead to a rebound of the population. However, over the past decade, numbers have not improved. It was determined climate change was another factor involved in the population decline. Managers did not take in account the warming temperatures of the Gulf of Maine, and as a result, even with quotas, the population has not recovered. The fishery managers must account for the ocean temperatures and not just use historical data and models to set restrictions and quotas.

2. What factors have led to the warming of the Gulf of Maine?
Several factors contributed to the warming temperatures in the Gulf of Maine. This body of water has warmed faster than 99% of the rest of the global ocean environment. The Gulf Stream has changed positions, which has contributed to the warming. The general cycles found in the Pacific and Atlantic Ocean shave also contributed to the warming, as well as general rising temperatures due to climate change.

Misconceptions/clarifications: The Gulf Stream has changed in the last several years in both positioning and speed. Teachers might share the following article or use it as a discussion point about the changes seen in 2011:
"Gulf Stream Moved 125 Miles North in 2011" (http://www.seeker.com/gulf-stream-moved-125-miles-north-in-2011-1766012050.html)

3. How have the warmer temperatures in the Gulf of Maine affected the cod stocks?
Due to the rising temperatures found in the Gulf of Maine, cod stock numbers have decreased. Although strict quotas were set, numbers have continued to decline. Scientists determined the warm waters have led directly to the cod population collapse. The warmer waters are reducing the number of cod produced by spawning female, and scientists also believe that warmer temperatures have led to a higher mortality rate in young cod.

Misconceptions/clarifications: The following link is a graph that shows the relationship between cod biomass and temperature in the Gulf of Maine:
Rising Temperatures/Decline of Cod Stock (http://whyfiles.org/wp-content/uploads/2015/10/pershing_study_graphs600.jpg)


Writing Prompt: 
Using evidence from the text, write an argument to support the following claim: Due to the changes in the Gulf of Maine and the continued threat to the ecosystems found there, climate change must be incorporated into environmental policy making.

For years, cod has played an important part in the Gulf of Maine’s ecosystem. It is considered a key species and has thrived in the cold waters found there. Cod also plays an important part in the livelihood of the fisherman who live in that region. Over the past decade however, the population of cod has been decreasing. The numbers are so low that approximately only three to four percent of a sustainable stock is left. As new policies and quotas were made, fishery managers believed this would alleviate the problem and numbers would increase. Unfortunately, that proved not the case. In spite of the restrictions on harvesting cod, numbers did not improve.

At this point, scientists discovered that another factor besides overfishing has caused the decrease of the cod population besides overfishing. Researchers believe that climate change factors are affecting the cod stock more than anyone took into account. It is imperative that climate change data is incorporated into the management plans revolving around the cod stock. Climate change is not going away, and more and more organisms are going to begin feeling its effects, like the cod. 

The Gulf of Maine is warming faster than 99% of the rest of the global ocean. This has wreaked havoc on the ecosystem and has effected the cod population. New cod are not being produced enough by spawning females to increase the stock. There is also evidence to suggest that young cod have a higher mortality in the warmer water than at cooler temperatures. 

Up to this point, fishery managers have based restrictions on models and historical data. Both managers and fishermen have been surprised that the current management plan has not stopped the steady decline of the fish. The Gulf of Maine is already at the edge of the geographical range of the fish, and with cod being a cold-water species, it does not look promising that the Gulf will be able to support a large population going forward. Not only are organisms going to have to adapt, but environmental policy will have to adapt to the effects and consequences of climate change.
 
Misconceptions/clarifications: Many scientists believe the conditions found in the Gulf of Maine are a foreshadowing of what will happen to the world’s oceans by the middle or the end of this century if temperatures don’t change. The ecosystem is in flux with the migration of many species to the North and the movement of other species into the ecosystem from more tropical waters. There has also been an increase in the number of invasive species such as the green crab, which is negatively affecting other organisms. The following link provides an article that discusses the many changes that are occurring in the Gulf of Maine: "Fast-Warming Gulf of Maine Offers Hint of Future for Oceans" (http://e360.yale.edu/feature/fast-warming_gulf_of_maineoffers_hint_of_future_for_oceans/2827/)
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