Understanding the Age of the Ocean Floor
Dr. Mike Passow
To paraphrase Ben Franklin, “Some people are Earthwise, most are other wise.” Just as with weather, it is important for an educated person to understand the basic nature of our planet. Here are some key questions:
1) Which is older, the ocean floor or the continents?
Write your current understanding here: ___________________________________________________
2) Is all of the ocean floor the same age or different ages?
Write your current understanding here: ___________________________________________________
3) If the ocean floors have different ages, where is the youngeest rock and the oldest?
Write your current understanding here: ___________________________________________________
 	In Science, it is not enough simply to state a belief—one must provide evidence. But as recently as the 1960s, we had no evidence to provide answers to these questions. In the mid-60s, a new type of research vessel went into service. The “Glomar Challenger” was a scientific ocean
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Fig. 1  http://www.iodp.tamu.edu/publicinfo/glomar_challenger.html
drilling vessel with the ability to use special thrusters to remain in position despite waves, winds, or currents to enable drilling into the rocks of the ocean floors and retrieve “cores” (cylinders of the sediments and rocks).
These allowed scientists to examine the microfossils in the sediments and various properties of the rocks to unravel information about Earth’s geologic history and paleoclimate. The original plan was to try to drill through the crust into Earth’s mantle.

Part 1. Leg 3
	Each trip of the “Challenger” is called a “leg.” The first two voyages were designed to try out the technology. During the second of these, salt domes were discovered in the Gulf of Mexico, which eventually led to the oil discoveries that have been so commercially important.
 	Leg 3 was the first of hundreds of scientific expeditions. 17 holes were drilled at 10 different sites on either side of the Mid-Ocean Ridge (MOR) in the South Atlantic (see Table 2/from http://deepseadrilling.org/03/volume/dsdp03_01.pdf). Before this expedition, scientists had no definitive evidence that the surface of the Earth consisted of huge ‘plates’ slowly moving apart, together, or past each other, a theory called “plate tectonics” proposed by Jason Morgan and Xavier Le Pichon that built on Alfred Wegener’s “continental drift” theory.
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 	Data about these holes is provided in Table 1 (from https://joidesresolution.org/wp-content/uploads/2013/06/Nannofossils-Reveal-Seafloor-Spreading-Truth.pdf). Use the graph below to plot the age vs. distance from axis of the Mid-Ocean ridge.
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  Here is another way to show the data using an Excel spreadsheet.
		km
	age (my)

	0
	0

	221
	11

	422
	24
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	26

	718
	33

	745
	40

	1010
	49

	1303
	67



	




	


	


If you copy the two columns, go to the Insert” menu, choose “Scatter,” you can produce a chart that looks like this. Now, if you point to one of the datum points, a dialog will appear. Choose “Add trendline” and a ‘best fit line will appear.
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Once you have plotted each point, draw a ‘best fit’ line starting at the Mid-Ocean Ridge axis through the points east and west of the axis.
What do you notice about these lines? ____________________________________________________
What might this tell you about the spreading rate of the tectonic plates? __________________________________________________________________________________________________________________________________________________________________________
We can now definitely answer the question above about whether the age of the ocean floor is all the same. _____________________________________________________________________________________
Calculate the rate of spreading in mm/year. (Show your calculation)
Part 2. Fastest spreading rates
	Once we discovered that the age of the ocean floor varies from place to place, many expeditions were undertaken to learn more.
	In addition to using microfossils to tell the age of sea floor sediments, geophysicists discovered that the Earth’ s magnetic field  can be preserved when lava flows onto the surface at ‘spreading centers’ (especially the mid-ocean ridge axis. Because the Earth’s magnetic field changes (reverses) over time, such geomagnetic patterns can be used to reveal Earth’s history.  (One place to learn more is https://en.wikipedia.org/wiki/Magnetic_anomaly.) 
 	Over the next 35 years, many more holes were drilled  which, together with magnetic patterns, revealed the general age of the ocean floors. See Figure 1  
Fig. 1. 
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Leg 206
        Another location where we have learned about the rate at which oceanic plates move is in the Eastern Pacific off Central America (https://joidesresolution.org/wp-content/uploads/2018/03/The-Race-Is-On-with-Seafloor-Spreading.pdf). 
How does the rate of plate spreading in this region compare with that Leg 3 (Mid-Ocean Ridge in the South Atlantic? ___________________________________________________________________________________________________________________________________________________________________.


Source: http://www-odp.tamu.edu/publications/206_IR/chap_01/c1_f1.htm
Using this figure, describe around what sea floor feature the youngest rocks are located. 


Oldest Rocks on Land and Sea
       Use a web search to find out where and how old are the oldest rocks on continents and in the ocean. 
       Write a paragraph presenting what you learn. Also, cite your resources.
______________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________Where are the oldest rocks? 
__________________________________________________________________________________________________________________________________________________________________________s
How do these ages compare with the age of the rocks where you live? The oldest rocks on land?

Part 3. Types of Tectonic Plate Boundaries
	Sea floor spreading provides strong evidence of the existence of tectonic plates. There are just a few kinds of boundaries between these Plates. :earn more at https://pubs.usgs.gov/gip/dynamic/understanding.html#:~:text=The%20Arctic%20Ridge%20has%20the%20slowest%20rate%20%28less,also%20can%20be%20obtained%20from%20geologic%20mapping%20studies.

At what kind of boundaries do the plates move apart and new oceans form? 

Make a simple drawing to represent plate motions at this type of boundary?






At what kind of boundaries do plates collide and old oceans are destroyed?

Make a simple drawing to represent plate motions at this type of boundary?
 







In addition to the mid-ocean ridge, where are tectonic plates moving apart? __________________________________________________________________________________________________________________________________________________________________________



Finally, provide one question about sea floor spreading or age of the ocean floor you would like to answer if you could conduct research through the ocean drilling project. What kind of data would you want to collect?
_________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
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Table 1
Distances and Ages of Mid-Atlantic Ridge Sites from the Axis

Paleontological Age

Site Number of Sediment (m.y) Distance From Ridge Axis (km)
16 1 221
15 24 422
18 26 506
17 33 718
14 40 745
19 49 1010
20 67 1303
21 76 1686

Adapted from Table 5°, from Initial Reports of DSDP, Volume 3





