The Changing Earth
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Evidence Supporting Continental Drift

The Earth's crust is constantly moving, both vertically and horizontally, at rates of up to several inches a year. A widely-held theory that explains these movements is called "plate tectonics." It was developed in the mid 1960s by geophysicists. The term "plate" refers to large rigid blocks of the Earth's surface which appear to move as a unit. These plates may include both oceans and continents. When the plates move, the continents and ocean floor above them move as well. Continential Drift occurs when the continents change position in relation to each other. 

While plate tectonics is a relatively new idea, scientists have been gathering data in support of the Continental Drift theory for a very long time. In 1912, Alfred Wegener and Frank Taylor first proposed the theory that 200 million years ago the Earth had only one giant continent, from which today's continents broke apart and drifted into their current locations. Wegener used the fit of the continents, the distribution of fossils, a similar sequence of rocks at numerous locations, ancient climates, and the apparent wandering of the Earth's polar regions to support his idea. 

The Shapes Match

The continents look as if they were pieces of a giant jigsaw puzzle that could fit together to make one giant super-continent. The bulge of Africa fits the shape of the coast of North America while Brazil fits along the coast of Africa beneath the bulge. 

The Plants and Animals Match

Wegener noted that plant fossils of late Paleozoic age found on several different continents were quite similar. This suggests that they evolved together on a single large land mass. He was intrigued by the occurrences of plant and animal fossils found on the matching coastlines of South America and Africa, which are now widely separated by the Atlantic Ocean. He reasoned that it was physically impossible for most of these organisms to have traveled or have been transported across the vast ocean. To him, the presence of identical fossil species along the coastal parts of Africa and South America was the most compelling evidence that the two continents were once joined. 

The Rocks Match

Broad belts of rocks in Africa and South America are the same type. These broad belts then match when the end of the continents are joined. 

The Ice Matches
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Wegener was aware that a continental ice sheet covered parts of South America, southern Africa, India, and southern Australia about 300 million years ago. Glacial striations on rocks show that glaciers moved from Africa toward the Atlantic Ocean and from the Atlantic Ocean onto South America. Such glaciation is most likely if the Atlantic Ocean were missing and the continents joined. 

The Positions Don't Match

If the continents were cold enough so that ice covered the southern continents, why is no evidence found for ice in the northern continents? Simple! The present northern continents were at the equator at 300 million years ago. The discovery of fossils of tropical plants (in the form of coal deposits) in Antarctica led to the conclusion that this frozen land previously must have been situated closer to the equator, in a more temperate climate where lush, swampy vegetation could grow. 

Why Few People Believed

Wegener's Continental Drift theory was not readily accepted by the science community of his day. It was difficult to conceive of large continents plowing through the sea floor to move to new locations. What kind of forces could be strong enough to move such large masses of solid rock over such great distances? Wegener suggested that the continents simply plowed through the ocean floor, but Harold Jeffreys, a noted English geophysicist, argued correctly that it was physically impossible for a large mass of solid rock to plow through the ocean floor without breaking up. Recent evidence from ocean floor exploration and other studies has rekindled interest in Wegener's theory, and lead to the development of the theory of plate tectonics.
The answer: Plate Tectonics

In geologic terms, a plate is a large, rigid slab of solid rock. The word tectonics comes from the Greek root "to build." Putting these two words together, we get the term plate tectonics, which refers to how the Earth's surface is built of plates. The theory of plate tectonics states that the Earth's outermost layer is fragmented into a dozen or more large and small plates that are moving relative to one another as they ride atop hotter, more molten (almost liquid!) rock.  Imagine a conveyer belt.  The moving belt is actually flowing liquid rock.  The center of the earth is actually hot enough that rock melts!  As this molten rock flows, plates of solid rock riding on the conveyer belt can move and shift position.  If two plates are right next to each other they might not slide past smoothly and instead move in small, jolting bursts.  These shifts are responsible for earthquakes.  Ever notice that earthquakes only seem to happen in certain places?  These places tend to be where two separate plates come together.  

Long story short: 

It seems that, just like life on earth, the earth itself has been slowly changing over time as well.  As the earth changes, the habitats of the organisms on the Earth change.  Therefore it makes sense that the continued evolution of the planet would be joined with the continued evolution of life on the planet.  

1. Summarize the Continental Drift Theory: 

2. What scientist is credited with first deriving this theory? 

3. What is Pangea? 

4. Summarize/explain using a bulleted list, all the evidence we have that supports the idea that the continents are moving. 

5. What was the inherent problem with this theory?  Why wasn’t it accepted at first? 
6. Summarize plate tectonics and explain how this provided an explanation for HOW The continents can move.  

