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Adapted from Scripps Classroom Connection 2010 Activity: Solid Earth and Plate Tectonics

Data Table
Distance from

Oceanic Ridge (km)
VGP Latitude
(deg.)

-156 82.9 

-133 -88.5 

-125 -80.5 

-109 71.1 

-85 -82.9 

-76 12.7 

-52 38.8 

-39 86.9 

-19 82.2 

-8 60.4 

10 58.4 

21 84.0 

38 87.4 

60 40.2 

76 9.6 

87 -83.2 

111 69.7 

128 -78.8 

136 -87.8 

159 81.3 

Seafloor Magnetic Stripes Plotting Exercise
Name__________________________________KEY

The stripes are symmetric across the Oceanic Ridge.
They create a mirror image.

It suggests that new seafloor is formed in the middle
(at the Ridge) and some of the new seafloor 
moves to each side of the Ridge forming a symmetric pattern.

Polarity

Procedure:
1.  In the lower grid, plot the 20 points listed in the 

Data Table on the right.
2.

Questions:
1. If magnetic reversals are recorded in the seafloor, what kind of 
rock must the seafloor be made of?

2. What do you notice about the magnetic stripe pattern on each 
side of the Oceanic Ridge?

3. What does this pattern suggest about how the seafloor forms?

The seafloor is made of volcanic rock that solidified from
magma and/or lava.

In the box above the grid, draw a Geomagnetic Reversal
Timescale from the data plotted on the grid.  To do this,
use the data plotted on the grid to estimate the distances 
where the magnetic field switched its polarity (hint: every 
time the VGP latitude crosses 0 is a change in polarity).
Shade in periods of Normal Polarity black, and let periods
of Reverse Polarity be white. (Note: in the next lecture we
will learn that distance corresponds to seafloor age).

Distance From Oceanic Ridge (km)

3. Plate tectonics operating over geologic time has changed the patterns of land, sea,
  and mountains on Earth's surface. As the basis for understanding this concept: 
a. Students know features of the ocean floor (magnetic patterns, age, and sea-floor
  topography) provide evidence of plate tectonics. 
Including portions of the following:
b. Students know the principal structures that form at the three different kinds of plate boundaries. 
c. Students know how to explain the properties of rocks based on the physical and chemical
  conditions in which they formed,including plate tectonic processes. 
e. Students know there are two kinds of volcanoes: one kind with violent eruptions producing steep
  slopes and the other kind with voluminous lava flowsproducing gentle slopes. 
f. Students know the explanation for the location and properties of volcanoes that are due to hot
  spots and the explanation for those that are due to subduction.

Summary: The continents and seafloor change shape through-
out history.  Evidence bridging the continents, including rock 
types, plant and animal fossils, and mountain chains, indicate 
that there was previously only one landmass on Earth, the su-
percontinent called Pangea, and that the continents have since 
broken up and drifted apart.  This is the theory of Continental 
Drift.  In this lecture and activity, students will learn about the 
movement of the continents and the evidence scientists used to 
link together continents that are no longer next to each other.  
Activities: Students use their knowledge of the supporting evi-
dence to assemble a puzzle-map of Pangea from the individual 
continents.

Summary: The ages of the seafloor, young towards the center of 
the oceans and oldest toward the ocean boundaries, are evidence 
of seafloor spreading. The ages reveal important detail on how 
continental drift may work.  The oldest seafloor crust is <200 Myr 
old indicating that the seafloor is constantly being created and de-
stroyed.  Main points are: 1) The ocean is much younger than the 
continents; 2) Scientists use seafloor drilling and age dating of 
rocks to figure out the global distribution of seafloor age; 3) The 
ages of the seafloor form a symmetric (or mirror image or reflec-
tion) pattern across the mid-oceanic ridges.
Activities:  Students follow the steps of scientists to uncover the 
symmetric pattern observed in the ages by correlating rock age 
and location on a map.

Summary:  The seafloor has a wide range of depths and fea-
tures.  Certain features, such as the mountain chain formed by 
seafloor spreading and trenches formed by subduction, are 
products of plate tectonics and our ever-changing earth.  Main 
points of this actitvity are: 1) The seafloor is not flat, but has 
many different features; 2) The deepest parts of the oceans are 
actually nearer to the continents than to the middle of the 
seafloor; 3) The mountain range that exists throughout all of the 
ocean basins is the LONGEST geologic feature on Earth.
Overview:  The unit begins by teaching students the methods 
used by scientists to study the seafloor.  
Activities: Students perform a mapping and graphing activity 
meant to familiarize them with the range of depths and features 
on the seafloor.

Summary: Seafloor spreading is the basis for the modern 
theory of Plate Tectonics.  It is the process by which new 
seafloor is created as the plates are pulled apart and new 
material emerges in the center gap.  As seafloor ages and 
moves outward, it often eventually collides with continents 
and is destroyed causing catastrophic earthquakes and vol-
canoes.  This is the life cycle of the seafloor.  Main points are: 
1) New seafloor forms at seafloor spreading centers and 
spreads out to both sides of the middle causing the 
symmetric/mirror image pattern of seafloor ages and mag-
netic stripes; 2) Seafloor forms at different rates in different 
oceans, but always has the same mirrored pattern; 3) Be-
cause seafloor spreading occurs on a sphere, the spreading 
center is broken up into many “ridge segments” that are con-
nected by other features called transform faults and fracture 
zones; 4) Seafloor is destroyed at areas called subduction 
zones, where the seafloor dives underneath another plate 
and into the mantle; 5) The deepest places on earth (called 
Trenches) are associated with subduction zones and are lo-
cated near the coasts of the continents (in most cases); 6) 
Subduction causes devastating earthquakes and explosive 
volcanoes, many of which are located around the coasts of 
the Pacific ocean and termed the “Ring of Fire”; 7) The Pa-
cific ocean is shrinking over time due to subduction, while the 
Atlantic ocean is growing because it has no subduction.
Activities: Students will observe “seafloor” spreading in the 
classroom through a paper towel spreading center demon-
stration illustrating the relative motion of the plates, and will 
complete a worksheet to test for understanding. Students the 
construct a paper model spreading center with and without 
subduction and watch a video on the Ring of Fire.  Differ-
ences between Pacific and Atlantic Oceans are discussed.

Summary:  The discovery of a pattern of rock magneti-
zation directions (polarity) locked within the rocks of the 
seafloor was an important piece of evidence used by 
scientists in the discovery of seafloor spreading and the 
development of the theory of plate tectonics.  In this 
lesson, Earth’s magnetic field and its reversals are re-
viewed and used to explain the magnetic stripes ob-
served in oceanic crust.
Activities:  Students discover the symmetric pattern in 
magnetic stripes on either side of the oceanic ridges by 
plotting the polarity of various rock samples.
Extra: Check out this website for a cool magnetic stripes 
demonstration:
http://earthguide.ucsd.edu/eoc/teachers/t_tectonics/p_paleomag.html

Example without Subduction (Atlantic Ocean)

Example with Subduction (Pacific Ocean)

Earth Science Grades 9 through 12

This 10 block-day lesson plan leads stu-
dents through the discovery of Plate Tec-
tonics in much the same way scientists 
learned about it in the 1960’s.  Beginning 
with preexisting key evidence of conti-
nental drift such as the �t of landmasses 
and matching fossil records bridging 
continents, to understanding the fea-
tures of the sea�oor, and discovering the 

symmetric pattern of sea�oor magnetic stripes and ages, students will piece 
together the evidence pointing from Continental Drift to sea�oor spreading 
and �nally to the uni�ed theory of Plate Tectonics.  This unit climaxes with 
the concepts of sea�oor formation and destruction, emphasizing the pro-
cess of sea�oor spreading and the cause of the Paci�c “Ring of Fire”.
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