Restless Continents

Take a look at Figure 7. It shows how continents would fit
together if you removed the Atlantic Ocean and moved the
land together. Is it just coinci-

dence that the coastlines fit g

W %ﬁbw Do together so well? Is it pos- m“f B |
: sible that the continents = i

# Describe Wegener's theory of ‘ e LRI

continental drift, and explain were actually together

why it was not accepted at first. sometime in the past?

# Explain how sea-floor spreading
provides a way for continents to
move.

¢ Describe how new oceanic crust
forms at mid-ocean ridges.

¢ Explain how magnetic reversals
provide evidence for sea-floor
spreading.
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continental drift
sea-floor spreading

Figure 7 The theory of
continental drift was
inspired in part by the
puzzlelike fit of the
continents.

Wegener’s Theory of Continental Drift

One scientist who looked at the pieces of this puzzle was
Alfred Wegener (VEG e nuhr). In the early 1900s he wrote
about his theory of continental drift. Continental drift is the
theory that continents can drift apart from one another and
have done so in the past. This theory seemed to explain a
lot of puzzling observations, including the very good fit

of some of the continents.
Continental drift also explained why fossils
of the 'same plant and animal species are
found on both sides of the Atlantic Ocean.
Many of these ancient species could not
have made it across the Atlantic Ocean.
As you can see in Figure 8, without conti-
nental drift, this pattern of fossil findings
would be hard to explain. In addition to fos-
sils, similar types of rock and evidence of the
same ancient climatic conditions were found

on several continents.

Figure 8 Fossils of Mesosaurus, a small, aquatic

Q“ reptile, and Glossopteris, an ancient plant species,
<SSV have been found on several continents.

Plate Tectonics 173




Continental drift also explained puzzling evidence left by
ancient glaciers. Glaciers cut grooves in the ground that indi-
cate the direction they traveled. When you look at the place-
ment of today’s continents, these glacial activities do not seem
to be related. But when you bring all of these continenta]
pieces back to their original arrangement, the glacial grooves 1
match! Along with fossil evidence, glacial grooves supported
Wegener’s idea of continental drift. |

The Breakup of Pangaea

Wegener studied many observations before establishing his
theory of continental drift. He thought that all the separate
continents of today were once joined in a single landmass that
he called Pangaea, which is Greek for “all earth.” As shown in
Figure 9, almost all of Farth’s landmasses were joined together
in one huge continent 245 million years ago.

245 Million Years Ago Pangaea

existed when some of the earliest Figure 9 Over time, Earth’s continents have
dinosaurs were roaming the Earth. It changed shape and traveled great distances.
was surrounded by a sea called

Panthalassa, meaning “all sea”

180 Million Years Ago
Gradually Pangaea broke
into two big pieces. The
northern piece is called
Laurasia. The southern
piece is called Gondwana.
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65 Million Years Ago By the time the
dinosaurs became extinct, Laurasia and
Gondwana had split into smaller pieces.
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Magnetic Reversals

Some of the most important evidence of sea-floor spreading
comes from magnetic reversals recorded in the ocean floor,
Throughout Earth’s history, the north and south magnetic
ONMNECTIION poles have changed places many times. When Earth’s mag-

All matter has the property of mag- netic poles change place, this is called a magnetic reversal.
' I: netism, though in most cases it is The molten rock at the mid-ocean ridges contains tiny
| very weak compared with that of grains of magnetic minerals. These mineral grains act like com-
magnets. This explains why research- ~ Passes. They align with the magnetic field of the Earth. Once
! ers have been able to levitate 3 the molten rock cools, the record of these tiny compasses is
‘ frog—by creating a very strong mag- literally set in stone. This record is then carried slowly away
' netic field beneath itl from the spreading center as sea-floor spreading occurs. As you

can see in Figure 12, when the Earth’s magnetic field reverses,
i =

|

|

' a new band is started, and this time the magnetic mineral
[ rains point in the opposite direction. The new rock records
| 8 p pp

’ | the direction of the Earth’s magnetic field. This record of

magnetic reversals was the final proof that sea-floor spreading
” ‘ ; does occur.
. ] [ | Figure 12 Magnetic reversals in oceanic crust are shown Normal Reverse
‘ here as bands of light and dark blue oceanic crust. polarity polarity

| North Pole

Normal
polarity

| North Pole

Reverse

polarity
South Pole

(1
! | i 1 1. List three puzzling occurrences that the theory of conti-
| nental drift helped to explain, and describe how it
| explained them. ‘

, ' | -' ! 2. Explain why Wegener’s theory of continental drift was
' . ]|:| not accepted at first.
il

- (RS 3. Identifying Relationships Explain how the processes of
"  JRILR sea-floor spreading and magnetic reversal produce bands
' f of oceanic crust that have different magnetic polarities.
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