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A MODEL OF SEA-FLOOR SPREADING

(With modifications by Rooz Nazari, Los Gatos High School)

INTRODUCTION:

The creation of new sea-floor at mid-ocean ridges (aka spreading centers; divergent plate boundaries) and its destruction in subduction zones (aka convergent plate boundaries) is one of the many cycles that cause the Earth to experience constant change.


New sea-floor is made from rising magma that cools to form igneous rocks containing magnetic minerals, which align with the earth’s magnetic field at that time.  The magnetic minerals are like compasses in the rock, only they can no longer swivel around since the rock is now solid.  In this way, the geologic “memory” of the direction of magnetic north is forever locked in that rock at the time of its formation.  That is, all of the sea-floor formed recently has magnetic minerals pointing toward the North Pole (normal polarity).  Interestingly, the magnetic minerals of older sea-floor point toward the South Pole (reversed polarity)!  Amazingly, the magnetic minerals of even older sea-floor point back toward the North Pole again! Astonishingly, the magnetic minerals of still older sea-floor point back toward the South Pole!  This alternating pattern continues on and on, and is found in all sea-floor on the face of the earth.  It puzzled scientists at first…


The most logical explanation is that sometimes the north and south poles of the earth’s magnetic field switch! Thus a compass would point to Antarctica to indicate the direction of the magnetic North Pole during times of reversed polarity.  Indeed, the north magnetic pole would be what is today the south magnetic pole and vice-versa.   The evidence for this is the “memory” of the magnetic minerals in the rocks of the sea-floor.

PURPOSE:


The purpose of this activity is to make a simple model that shows the formation of new oceanic crust through sea-floor spreading and its destruction in subduction zones.  Moreover, you will learn about magnetic polarity reversal evident in oceanic crust – one of many important facts supporting the theory of plate tectonics.

MATERIALS:  • 
2 sheets of 8.5" X 11" paper

•  ruler
         


• colored pencils 





   •    scissors






•  transparent tape






    

PROCEDURES:  


1) Place one sheet of printer paper so that the long side is toward you (Fig. 1).
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Figure 1.  Cut along the heavy lines.

2) 
Fold the paper in half.  Be careful to make the corners line up so your fold is exactly in the center.  Along the fold, draw a vertical line in the middle of the paper with a height of 11.5 cm leaving 5 cm on either side of the line.  This line represents a mid-ocean spreading center (Fig. 1).

3)
Draw a second vertical line to the right of the center line so that it lies 3 cm from the right edge of the paper.  This line represents a subduction zone.

4)
Draw a third vertical line to the left of the center line so that it lies 3 cm from the left edge of the paper.  This line represents another subduction zone.  When you are finished, your piece of paper should look like the diagram in Figure 1. 
 
***Please Label the mid-ocean ridge and subduction zones as shown.

5)
With a pair of scissors, cut only the vertical lines so there will be three slits on the paper all the same height and parallel to each other.  

6)
On the second sheet of paper choose a color to represent reversed polarity. Quickly shade the band on the far left as reversed polarity (down arrow).  Continue coloring every down arrow to represent periods of reversed polarity.  Leave the up arrows white.

8) Cut the paper in half parallel to the long edge to get two strips of paper as shown in Figure 2. 
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Figure 2.

9) Insert one end of each strip of paper through the spreading center line on your first piece of paper (see Figure 3). Make sure that the arrows you colored as “normal” are facing the same direction. (eg. All blue arrows are facing up.)


Figure 3.

10)
Pull each strip of paper towards the slits nearest the margins of the paper (the subduction zones).  Run them through and tape each strip to itself, forming a loop, as shown in Fig. 3.  

11)  Circulate the ribbons of paper (which represent oceanic crust) to simulate the movement of ocean floor from the mid-ocean ridge to the subduction zone.  Start the movement of the ribbons with bands representing normal polarity.

QUESTIONS:  

1. What are two other names commonly used to refer to a mid-ocean ridge?


a. __________________________________
b. ___________________________________

2. What occurs at a mid-ocean ridge? ________________________________________________

______________________________________________________________________________

3. What is another name for a subduction zone? _______________________________________

4. What occurs at subduction zones? ________________________________________________

______________________________________________________________________________

5.  The Earth is about 4.6 billion years old.  Based on observations of your sea-floor spreading model, why do you think the oldest ocean floor is only about 200 million years old?

______________________________________________________________________________

6. 
On the real ocean floor, alternating stripes of normal and reversed polarity are not all of equal width. Based on what you know about magnetic reversals and plate tectonics, make a hypothesis (or two!) about how this could have happened.


______________________________________________________________________________

______________________________________________________________________________
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