Text-Dependent Questions and Writing Prompt for Complex Text

Article Title: Geomagnetic Reversal: Understanding Ancient Flips and Flops in Earth's Polarity
Vocabulary Questions:
1. In paragraph 4, the Earth’s geomagnetic field is described as “a very dynamic property.” In this context, what is meant by the term dynamic and how do you know this?
In this context, the term dynamic refers to something that is changing. Later in paragraph 4, the author details how the Earth’s geomagnetic field is a physical property that “can change from milliseconds to millions of years.” 
2. In paragraph 6, the author uses the term anomaly. What is an anomaly as described in the text?
An anomaly is defined as something that deviates from what is standard, normal, or expected. In paragraph 6, the author discusses how the changes in the Earth’s geomagnetic field throughout the Jurassic Period were an anomaly. Usually, the field changes only after long periods of time. As scientists have gathered more data, they now believe that the field changed much more frequently during the Jurassic Period. This is an anomaly because it is different than what is normal and expected.

3. The author discusses the use of an “autonomous underwater vehicle” (AUV) in paragraph 9. What is autonomous and why would an autonomous vehicle be useful in a mission such as the one discussed in the article?
The term autonomous refers to something that can act on its own. An AUV is a research vehicle that can conduct its mission without being controlled by a human. The author later points out that the AUV is used for collecting data near the ocean floor. The fact that it is autonomous is important because it would be difficult for humans to go near the floor of the ocean.

4. In paragraph 13, what is meant by the term illuminate? 
Illuminate means to shine a light on or focus. In the article illuminate means highlight a connection or an understanding of the role of geomagnetic reversal. In the article, they discuss how this research serves as a foundation for other research. According to the article, “Because the causes and impacts of these geomagnetic changes are unknown, connections to currents, weather patterns, and other geologic phenomenon can still be explored also.”

5. According to the text, what is an archivist, and why do you think an archivist would be an important member of a research team like the one detailed in the article?


The article discusses the role and importance of an archivist on a scientific team. The author states, “As foundational research, it's important to ‘keep every single record intact…’” As this shows, the role of the archivist is to keep full records of the activities of the team. This is important because it allows the information the team collects to be shared with other scientists now and in the future. This is backed up in paragraph 17, when the current archivist explains that she grew up learning the scientists “handed down what they know--so unselfishly.”

Text Evidence/Content Questions:
1. Using evidence from the article, explain how scientists from the National Science Foundation are gathering data to study the effects of geomagnetic reversal. 
The article states, “With the help of three types of magnetometers, they will unlock more of our planet's geomagnetic history…” It goes on to discuss that scientists will deploy these magnetometers on the surface, partway down in the water, and near the bottom of the ocean. These magnetometers are instruments that measure magnetism. By studying the magnetism of the rock in the ocean floor, scientists will be able to determine the orientation of the Earth’s magnetic field at the time that part of the sea floor was created.

2. How does this article demonstrate the importance of scientists from different fields working together?
In paragraph 12, the author makes the statement, “The most enjoyable part of this work is to be able to work together with this extremely diverse group of people.” Throughout the article, the author points out how the mission chronicled includes scientists from different areas, but that each one is important to the mission itself. Among others, there are scientists that study the ocean, geomagnetism, and Earth’s history. This is a very important concept in science as a whole.

3. While they may not know what the effects or causes of geomagnetic reversals are, what are some other topics scientists are investigating that may help them understand geomagnetic reversal?
According to the article, “Because the causes and impacts of these geomagnetic changes are unknown, connections to currents, weather patterns, and other geologic phenomenon can still be explored also.”
Writing Prompt: 
In the article, the author discusses the research being conducted by the scientists near Alaska. Based upon the information they are collecting and the information contained in the article, explain how the theory of seafloor spreading relates to the research into earth’s magnetic reversals. How will the understanding of magnetic reversal support evidence of seafloor spreading? Use evidence from the text to support your explanation. 
The article chronicles how the National Science Foundation (NSF) scientists are collecting evidence that can be used to support the theory of seafloor spreading. The general process of seafloor spreading occurs when the crusts move apart and magma from underwater volcanoes bubbles up and spreads out onto the sea floor where it is cooled, turning it into new oceanic crust. As this new crust forms, the older crust is pushed outwards. The best place to look at the history of the earth is to look where new rock is forming, which happens to be at the sea floor—which also, before recently, was hard to access. 
The evidence being collected by the NSF scientists relates to the magnetic alignment of the rocks in the sea floor. When the magma first reaches the surface, it is in a liquid form. This means that any magnetic material would line up with the Earth’s magnetic field. The rocks then cool, and hardening. This essentially locks the magnetic material in place. When geomagnetic reversal occurs, these rocks remain in the alignment they were when they cooled. The fact that rocks from the past are aligned differently than the magnetic field of today provides evidence that they were formed at a different time.
Magnetometers will be able to detect the magnetic alignment of the rock from different areas. The scientists on this project will be deploying magnetometers at different levels in the ocean including using AUVs to reach places where it would be difficult for humans to access.
Seafloor spreading is an amazing process and one that we are still learning about. In science we always look for additional evidence to support and reaffirm a theory. The NSF scientists are collecting such evidence through the use of magnetometers near Alaska. This evidence, coupled with other evidence that can be collected, serve to support scientists’ theory of seafloor spreading.

Misconceptions related to this topic:
Students may forget that the earth is constantly changing over time. This process can be slow and gradual, while some changes happen more quickly, such as volcanoes and earthquakes. The earth’s crust is sitting atop a much warmer, softer layer of rock. This softer layer allows for movement and changes to occur. These changes can be measured based on the age of the rock. Rocks closer to the source of the sea floor spreading are newer than the rock further away (as seen in the image of the attached PowerPoint).
Students may think that only continents move while the oceans are stationary, but the entire earth is composed of plates, and even oceans move and change. This article discusses testing the evidence of the change of the earth’s magnetic field by testing at the ocean floor because the differences may be easily evident.
At mid ocean ridges it is considered a divergent boundary, yet this is also where volcanoes occur. Usually students think of divergent boundaries as something which would create lakes or holes, (spreading out) but instead the magma from below comes out as lava and creates the volcano and mountains as seen in the gif of the attached PowerPoint. 
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