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Movement of lithospheric plates worksheet

The goal of this chapter is to identify the types of plate boundaries and evaluate the basic lines of evidence that support comparative plate tectonics of their characteristic seismic and volcanic activity, explaining the impact of ancient plate boundaries on modern topographical plate tectonics is a magnificent unifying theory of geology. It gets its title because many subjects of geology can be explained in some way by the movement of the tectonic plates. The tectonic plate consists of the
earth's crust and the highest, hardest part of the mantle. They come together. Earth's crust is available in 2 flavors of the sea and continent (Table 1.1). Table 1.1 – Maritime and Continental Tectonics. Real Estate Marine Crust Continental Crust Thickness 7-10 km 25-80 km Density 3.0g/cm3 2.7g/cm3 Silica (SiO2) Content 50% 60% 60% Composition Fe, Mg, Ca Silicate K, Na, Al silicates Color Dark Light ResourceSphere Plate moves in different directions and moves in different
shapes. Their speed of movement is several millimeters per year, similar to the rate at which nails increase. The movement between the tectonic plates is , or . At different boundaries, the plates move away from each other, the converging boundary plates move towards each other, and the converted boundary plates slide past each other. The tectonic type of each plate defines the geological activity of the boundary (Figure 1.1). Figure 1.1 – This model shows six main types of plate
tectonic boundaries. Blue represents the sea, green represents the ground, brown represents resourcesphere, and orange is asthenosphere. The thick arrows on the plate indicate relative movement. You will also see a gray volcano. Marine conversion boundaries (not seen) exist on a small scale associated with diffusion on the Middle Sea ridge, and variations in continent-to-ocean and different boundaries are rare or nonexistent (the other). Image credit: Wikimedia Commons user
Domdomegg, adapted from CC BY. The basis of plate tectonics began in 1915 as a German scientist named Alfred Wegner, who proposed the idea. Think about it, 1915, the kind of evidence that someone should probably suggest such a big idea? It turned out that Wegener had four pieces of evidence that he claimed supported his idea: 1) the continent seemed to fit together like a piece of a puzzle; 2) The continent matched fossils separated by sea. 3) There were matching mountain
ranges on the continent separated by sea; 4) There was evidence that some continents were closer to the poles and some were closer to the equator. Wegener went a step further and suggested that all continents were together on one huge super-landing 200 million years ago. Like many great ideas in science, Wegener's idea of continental drift was not accepted by his peers, partly because there are no well-developed hypotheses to explain. The continent was drifting. By the 1960s,
his ideas had been expanded by scientists such as Harry Hess. When Alfred Wegener came up with the continental drift hypothesis in the early 1900s, he used several lines of evidence to support his thinking, suggesting that 200 million years ago all continents were together on a single super-landing called Pangea. In this exercise, pangeas will be pieced together using fossil evidence consistent with the continent's suitability. The movement is adapted from this dynamic planet by the
USGS. Pieces of pangea that are invited together, individually or as a group. Label the land on each continent in Figure 1.2. Color the fossil area to match the legend below. Cut each continent along the edge of the continental shelf (the outermost dark line). Piece together logically so that the continent forms a huge super-landing. When satisfied with the suitability of the continent, discuss the evidence with your half-friends and decide whether the evidence is convincing. Explain your
decisions and reasoning on the evidence. Pangea disintegrated about 200 m, causing the Atlantic Ocean to begin to form. Using the map in Figure 1.3, calculate the diffusion rate of the Mid-Atlantic ridge of mm/yr. (Hint: Measure the distance from the eastern tip of South America to the inner curve of West Africa).
__________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________ Fossils of these plants are found in Europe and other
regions. This fossil colors the area in yellow. Fossils of the gosari glossopteris were found here. This fossil colors the area green. Fossils remain half a meter long and fresh or desolate water (reptiles) of Mesosaurus. Mesosaurus flourished about 240 million years ago in the early SME era. Mesosaurus had limbs for swimming, but was able to walk on land as well. Other fossil evidence found on the rocks along with the Mesosaurs indicates that they lived in lakes and coastal bays or
harnesses. This fossil colors the area blue. The fossil remains of Cynognatus, a land reptile about 230 million years ago, about three metres long that lived in the early SMes. It was a weak swimmer. This fossil colors the area in orange. Fossil evidence of early mesozoic, land-inhabited reptile Lystrosaurus. They lay eggs on the ground and reproduced them. In addition, their anatomy suggests that these animals were probably very poor swimmers. These fossils color the area in brown.
Figure 1.2 – Workout 1.1 Continent Cutout. Image credit: USGS, in the public domain. Figure 1.3 – Empty Map Movement in the South Pacific 1.1. Image courtesy of Daniel Haupbogel, CC Plate tectonic boundaries are often associated with earthquakes and volcanic activity, and if you look at the map of earthquakes and volcanic distribution around the world (Figure 1.4-1.5), you can interpret the boundaries between the main tectonic plates. Generally, the gaping plate boundary is
characterized by shallow earthquakes and some volcanoes. The convergence boundary has a range of deep seismic depths from shallow, and there are volcanoes as a result of many volcanoes. Deceleration occurs at a converged boundary where the dense, oceanic plate descends to the mantle under the over-plate. Convergence boundaries tend to produce alignments and curves. Conversion boundaries are usually shallow earthquakes and volcanoes-like. Figure 1.4 - This map
shows the location of active volcanoes over the past 10,000 years (red triangle). The map scale reference is 30° latitude. Image courtesy of Daniel Haupbogel, CC BY-NC-SA. Figure 1.5 – This map shows the location of all earthquakes with magnitudes greater than 4.5 during 2015 and 2016. The color indicates the seismic depth. Red &lt;35 km,= green= 35-100= km,= and= blue=&gt;100 km. Many red dots overlap the green dots on this map. The map scale reference is 30° latitude.
Image courtesy of Daniel Haupbogel, CC BY-NC-SA. Each type of plate boundary has a distinct seismic and volcanic pattern. Use observation and critical thinking techniques to observe patterns between earthquake and volcanic location maps (Figure 1.4-1.5). To hypothese that you think the main plate boundary exists, and to identify the type of motion for each boundary, draw that boundary on an empty map in Figure 1.6 using three colors (for example, red for different boundaries,
blue for convergence boundaries, and green for converting boundaries). What kind of boundaries are most abundant?
____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________Continental
Transformation (CCT) What type of plate boundary is associated with most deep earthquakes?
_____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
Is there evidence that this fault has not always changed earthquakes and volcanic activity? Description. Figure 1.6 – This is an empty map of the world used for Exercise 1.2. The map scale reference is 30° latitude. Image courtesy of Daniel Haupbogel, CC BY-NC-SA. Earthquake locations can tell more about an area than the type of plate boundary. For example, most earthquakes in the production area are &lt;/35&gt;Subducting slabs and priority slabs. The angle of sensitivity is not
constant, it can vary from one boundary to the next, and it can also vary along the same boundary. Flat slab sensitivity is called when the plate is subduduced at a low angle. The effect of flat slab depreciation is many, such as shallow earthquakes, mountain uplift, changing the location and activity of volcanoes. South America's western margins are a very active region, with nascar plates being ain't seen in the South American plate (Figure 1.7) to create the Andes (Google Earth Link).
While the entire coast is part of the same attenuation zone, the deceleration process does not look the same as a whole. Table 1.3 and 1.4 contain earthquake location information for two districts near central Chile and the Chile-Peru border. Location data is how deep each earthquake is within the Earth. Plot the distance of the seismic foci (low-central) and the depth of the earthquake on the vertical axis in a trench on the horizontal axis using graph paper provided by the instructor. The
recommended scale is 1 cm = 10 km. Connect plotted points to create an approximate section of the attenuation area at two locations. Look at the graph you created, what area has a steep sensitivity angle, the Chile-Peru border or central Chile?
___________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________ Figure 1.7 – Crust Setting of NASCAR Plate Attenuation Under South America. The red arrow shows the direction of the plate motion
(convergence – one red arrow, divergence - two red arrows facing each other, converting – two red arrows next to each other). Image credit: USGS, applied in the public domain. Table 1.3 – Earthquake Location Data Forms the Chile-Peru Border (Data from Martinod, etc., 2010) Trench (km) Depth (km) 160 10 200 300 220 50 300 65 370 125 500 190 3 100 250 250 210 210 280 80 450 175 400 1400 150 150 Tables 150 Table 150 Table 1.4 [ Chile Location] 2010) Trench (km) Depth
(km) 100 10 170 40 220 65 400 90 20 0 500 120 20 500 110 350 85 300 75 250 60 280 75 200 55 260 90 1.3 plate tectonic geologists can observe most of the processes occurring at the plate tectonic boundary today (earthquakes, volcanoes, mountain buildings, etc.) but understanding the plate tectonic activity of the geological past is more difficult because events have already occurred. Therefore, geologists use processes that occur in the present to interpret processes that have
occurred in the past. This is called . One way geologists can interpret ancient plate tectonic activity is to look at the topography of the region. It is a study of the shape and features of the surface of the land. The terrain is called bathing when studying the features of the seabed, since this data refers to how deep the features are. There are many ways to view the topography of the earth's surface, including satellite images, topographical maps, shady relief maps, and digital elevation
models. Here are five terrain profiles that show different plate boundary configurations: A terrain profile is a graph that shows changes in anydning when walking from one point on earth to another. These are all made with a vertical exaggeration (length/altitude) of 50:1. This highlights changes in the terrain. In all these profiles, the value of 0 on the vertical axis is at sea level. For terrain profiles in Table 1.4, use the name in Figure 1.1 to identify the type of plate boundary displayed. Pay
attention to the y-axis, draw the boundary position between the two plates in each profile. You can express this as a line. Each profile label has labels such as oceanic and/or continental crust, middle sea ridges, volcanoes, mountain belts, and trenches. Indicates the direction in which each tectonic plate moves (arrows are available). Table 1.5 – Unknown terrain profiles and answer areas for the Movement 1.4 profile type of boundary geologists can use terrain to broadly understand the
tectonic history of an area. In general, plate perception activity tends to produce at-high changes, especially at or near plate boundaries in convergence settings. The collision of the two plates leads to; At the end of the collision, the two plates become one. Evidence of these ancient boundaries is most commonly in the form of linear mountain belts, which are not currently near plate tectonic boundaries. For example, a linear mountain belt eroded in the middle of the continent indicates
that the region is part of a deep convergence boundary with a geological past and that there is a possibility of continental-continental collisions. Russia's Ural Mountains (Google Earth Link) are suitable for this description (Figure 1.8). They were formed between 240 and 300 million years ago and now play a boundary between Europe and Asia. Figure 1.8 - Shady Relief Map of the Russian Ural Mountains. Red and white colors indicate high altitude, green and yellow, while purple and
blue represent areas below sea level. The Ural Mountains are a narrow, linear chain of mountains that tends to go north and south through Russia. The map scale reference is 60° latitude. Image courtesy of Daniel Haupbogel, CC BY-NC-SA. Over time, the mountain range weathers and erodes, and the terrain slowly returns to its basic level. Do you think it's more likely to be older, a mountain belt with high altitudes or a mountain belt with lower altitudes? Explain the reasoning. A
topographical map of North America (Figure 1.9) shows two areas that you think come from a major fusion. Tectonic plates. Which of the two areas do you think is older? What evidence on the map supports your hypothesis? Tectonic plate activity is often associated with mountain buildings. Based on Australia's topography (Figure 1.10), do you think this area is stillonically active today? Australia's topographical map (Figure 1.10) displays areas that are thought to be plate boundaries of
the geological past but are no longer active today. Explain why you are displaying this area. If you take a closer look at the western part of the Australian continent, you should be able to tell the differences in the patterns that make up the mountain. Each pattern indicates a different geological region. Drew the boundaries of the map that separate these different geological regions, and then distinguishes the observed patterns (hint: at least three). Critical Thinking: These two maps all
contain areas of the continent below sea level. Think of a hypothesis that explains how this could happen. Figure 1.9 – Shady Relief Map of the United States. Red and white colors indicate high altitude, green and yellow, while purple and blue represent areas below sea level. The map scale reference is 40° latitude. Image courtesy of Daniel Haupbogel, CC BY-NC-SA. Figure 1.10 – Shady Relief Map of Australia. Red and white colors indicate high altitude, green and yellow, while purple
and blue represent areas below sea level. The map scale reference is -20° latitude. Image courtesy of Daniel Haupbogel, CC BY-NC-SA. When most people think about tectonic plate boundaries, they often visualize parallel, symmetrical lines separating the plates. This is not always the case in the real world, as many plate boundaries are bent or subdivided. Because the earth is a sphere. Think about this: If you take a ball and try to wrap it in flat paper, will the paper wrap perfectly
smoothly? The answer is no. The paper will want to fold in some places and tear in others. Perceptual plates behave similarly to paper. Of course, there are other factors that affect the shape of the boundary. Evidence of these plate boundaries is also included in the topography of the continent, since not all mountain belts are straight. Below is a topographical map of Texas, Oklahoma, New Mexico, and northeastern Mexico (Figure 1.11). The area is not near the active plate tectonic
boundary today. The nearest boundary is in the Gulf of Mexico. However, there is evidence that this terrain has been part of the plate tectonic boundary at least twice in the geological past. Based on the terrain, geological displays two areas that in the past became part of the plate tectonic boundary? Terrain changes do not have to be symmetrical because some perceptual processes are not symmetric. One of these boundaries is older than the other. Labels the old and young
boundaries. One of these boundaries is the high and low What perceptual processes produce low terrain? One of these boundaries is divided into two. What is the angle between these things? Figure 1.11 – Shady Relief Map of Texas. Red and white colors indicate high altitude, green and yellow, while purple and blue represent areas below sea level. The map scale reference is 30° latitude. Image courtesy of Daniel Haupbogel, CC BY-NC-SA. The tectonic plates are moving and riding
through a fixed heat. Hotspots are still poorly understood geological phenomena, but very hot mantle materials can rise close to the surface. Hotspots are marked by volcanoes, which melt the mantle and crust just above the hotspot. If they occur in the oceanic crust, they produce basalt. On the other hand, if they are below the continental crust, they form both basalt and rhyolites, often called double-degeneration volcanoes. North America currently has two hotspots: the Yellowstone
hotspot beneath Yellowstone National Park in Wyoming and Montana, and the Anahim hotspot in central British Columbia, Canada. As the North American plate moves through these hotspots, calderas form from volcanic activity; The biggest volcanic eruption occurred two million years ago when Huckleberry Ridge Turf erupted in the Yellowstone hotspot. Figure 1.12. A topographical map of the northwestern United States and southwestern Canada. Nested volcanic activity (black
regions) distributes both Anahim (the northern chain of volcanoes and Pluto) and Yellowstone (the southern chain of volcanoes). Volcanic networks are called hotspot tracks. Next to each volcanic region is an era of early volcanoes in millions of years. Some of these locations have more than one caldera; These are duplicates in space and time. Red and white colors indicate high altitude, green and yellow, while purple and blue represent areas below sea level. The map scale reference
is XX° latitude. Image courtesy of Daniel Haupbogel and Virginia Sisson, CC BY-NC-SA. Location of the Volcano Centre adapted from Wikimedia Commons Sesser CC BY-SA and Yellowstone hotspot Kelvin Case CC BY for Anahim hotspots. Use Figure 1.12 to answer the following questions about North American hotspots: Use a camera to measure the direction of plate motion for each hotspot track. This is called ajimut and is usually measured clockwise from the north. Yellowstone
Angle: __________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________ If the length is divided by the maximum age, it
will be the plate motion speed. Converts most plate motion to mm/year (km/my) due to low speed. Yellowstone's Plate Motion Speed: _____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________ Are
the two hotspots the same? _________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________ Instead, we think of motion as a straight line from point a to point b. The hotspot is on the North American plate, which means the plate
rotates around a point in northern Quebec. Earth scientists call this the Euler chapter. Because it rotates around a point in the sphere, the different positions of the plate move at different speeds and directions. Earth scientists measured immediate global plate motion through a variety of technologies, such as global positioning satellites (GPS) and very long reference pipe interference methods (VLBI). This data is used to calculate the speed of motion between the two plates. There are
several online plate motion calculators available; We use one created by UNAVCO. Use latitude and longitude at the young end of each hotspot and calculate the speed and direction of plate motion. Table 1.6 On this website, this website provides other information that is not related to this lab exercise. What direction and plate motion speed are calculated for each hotspot track? Table 1.6 – Exercise 1.7c Hotspot Speed (mm/yr) Ajimut Direction The Answer Area for Yellowstone
Anahim, How Do You Compare Calculated Results With Results? Is the movement speed of the North American plate constant along the hotspot track? Which hotspot tracks have more volcanoes? You need to compare volcanoes over the same period. Also consider the size of the caldera when answering this question (Circle 1)? Yellowstone or Anahim? Critical thinking: Can you explain why one of these has a larger volcanic eruption? You can answer this question by using the terrain
in this area to help you understand the perceptual history of each area. Athletic contributions Daniel Hauptvogel, Virginia Sisson, Carlos Andrade, Melissa Hansen reference Martinod, J., Husson, L., Roperch, P., Guillome, B., and Espert, N., 2010, horizontal deceleration zone, converging speed and building of the Andes. Earth and Planetary Science Letters, v. 299, pp. 299-309. DOI:10.1016/j.epsl.2010.09.010. The top layer of the earth, defined by its physical properties. A linear feature
in which two plate boundaries move apart from each other, and the plate boundary, in which two plate boundaries move towards each other, moves horizontally next to each other, a hypothesis proposed by Alfred Wegener in 1915 called continents. Moving the climate during past geological times is a process that occurs at the boundary of the astringent plates, where almost all continental crusts formed during the late Paleozoa period, or ancient lands on the supercontinent, descend
under one plate to the earth's mantle. The group of mountain ranges formed from the same cause, generally the topographical depression of the gurogen or astringent boundary bottom, is relatively narrow in width, but the very long ones generally associated with the astringent boundary are wary of the theory that the same natural laws and processes operating in our current medical observations have always operated in the universe in the past and have been applied everywhere in the
universe. It is now referred to as the key to the past. The area where the two continental plates meet during convergence is typically a mountain construction event caused by the convergence point boundary. A linear volcanic region supplied by an unusually hot base mantle compared to the surrounding mantle layer on Earth or a planet between its core and tectonic shell
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