Making Observations about Mid-Ocean Ridges and Associated Rocks

Jamie Levine, Appalachian State University, levinejs@gmail.com
ACTIVITY OVERVIEW: This is an in-class activity that can be used in a tectonics course at a variety of different levels. Depending on the level, the instructor may choose to leave out or spend more time on specific sections.
In this activity students gain experience working in pairs/small groups, making observations about mid-ocean ridges based on Google Earth images, and applying these observations to make conclusions about varied spreading
rates. Students also practice identifying typical upper mantle and oceanic crustal rocks and compare and contrast rock densities to work on determining an appropriate sequence of rocks found at a mid-ocean ridge.
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After a preliminary discussion of features associated with mid-ocean ridges, | have the students form groups of 2-3 and make cbreading rates vary across mid-ocean ridees to report back to the class. The
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Earth images. Initially | show the students images on a global scale and then | progressively zoom in, so that students are able to see identified as the less dense
features on a variety of scales. Students spend 2-3 minutes on each mid-ocean ridge. | also ask students to discuss with their group samples, but gabbros and Gabbro
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Once we have established that mid-ocean ridges do not all spread at the same rate, = Gabbro
Observations at the global scale are likely to be restricted to transform faults and potentially that the MAR appears more prominent. | ask the students to evaluate the observations they made from Google Earth in the 5 6 Transition p
()] Y H
context of spreading rate. | use these images from Moore and Twiss (1995) as zone /j j P /
another view of the structure of mid-ocean ridges. Although Google Earth shows
some features very well, these sketches provide an excellent 3-D perspective. The o

cross-sectional views below (from Macdonald, 1982) provide a much clearer view
of topographic differences across the ridges. The main differences that students ,
usually pick up on are the topographic differences between slow and fast spreading 10 5 0 5 10
ridges and the increased abundance of faults at the MAR. One key similarity that is
better observed from the sketches and topographic profiles is that regardless of
spreading rate, there is a local topographic high right at the ridge axis.
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| like to end the discussion with this cross-section through a mid-ocean ridge. Even though it

With these observations in mind, | split students into different small groups. | ask is a schematic diagram, it combines observations that students have made from Google Earth,
them to spend 5 minutes coming up with mechanisms to explain why spreading the block diagrams of fast and slow spreading ridges and it incorporates the different rock
rate would affect the structure of the ridge, focusing on the processes that are types they have identified. If, during previous discussions the class had not come to the
~.Google ot Lenaoen Connting .Google occurring. After the small group discussion, | compile a list of possible mechanisms conclusion that fast and slow spreading ridges were primarily controlled by competition
19350143 N 41422 2400 clov se63m Eyo ait 2003021 7303194 1035253 24 W _olov 3228 m Eyo ol 199991 km on the board. ldeally groups will have suggest magmatism and faulting as the 2 between magmatism and faulting, this diagram may be useful for discussing these dual
At these scales (eye altitudes of 1000-2000 km) students notice that the MAR is a bathymetric low, whereas the EPR is a high. main controls on mid-ocean ridge structure. If they have, we discuss the processes. The presence of the magma chamber in the diagram can help students visualize
Additional observations may include differing abundance of transform faults and seafloor bathymetry adjacent to the ridges. competition between the processes; if not | come back to this topic at the end. changes in size of magma chamber and buoyant rise of partially molten material. | haven’t
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