The first comprehensive evidence was compiled by another German, Alfred Wegener, a meteorologist who assembled a strong case for the theory of continental drift in his book Die Enstehung der Kontinente und Ozeane, published in 1912, to explain climate changes over the past several hundred years. In this book, Wegener presented compelling arguments, based on paleontology, climatology, geography, and geology. The continents were joined as one great landmass, which he called Pangaea, meaning all lands.

Wegener's claims were badly ridiculed, such that in 1930 he escaped to Greenland, where he died in a blizzard. Nonetheless, his ideas remained alive, and for the next 40 years the idea of continental drift was hotly debated.

How else could one explain the distribution of fossils across the continents? Fossils of the great Permian reptile Mesosaurus was found on both sides of the South Atlantic Ocean in the 19th century. Still more baffling, British scientists discovered plant fossils only 400 miles from the South Pole -- now had did those get there?! Add to this bit of evidence, ancient coal forests in the Arctic; glacial deposits in the tropics; and desert sands underneath rain forests -- you get the picture.

As a result of the development of echo sounders during World War I, a very different picture of the ocean floor was emerging. A mountain ridge was discovered in the middle of the Atlantic, and guyots, those curious flat-topped undersea mountains, began to be discovered. How could these features be explained?

In the 1940s, underwater seismic exploration was invented. By throwing crates of dynamite into the ocean, and recording the sound waves that returned from the bottom, scientists could look at the layers of rock beneath the ocean floor. In 1947, two American geophysicists discovered that the sediments on the ocean floor were far too young and not thick enough given the millions of years over which they should have been accumulating. 

In actuality, the "mountain" turned out to be a 46,000-mile ridge that ran in one fashion or another through all the oceans of the world. This ridge came to be known collectively as the Mid-Oceanic Ridge. 

Perhaps the most vital evidence came as a result of a World War II device used to detect German submarines. This device, called MAD (Magnetic Airborne Detector) was modified by oceanographers so that it could be towed behind a ship and measure the magnetic fields of the rocks on the sea floor. Stretching out in a series of zebra-like bands from each side of the Mid-Ocean Ridge were a series of magnetic reversals, i.e. changes in the magnetic direction of the rocks. Some of these bands were directed towards the north (as the magnetic field normally aligns) and some were reversed (where the "north" end of a compass points south). Most interestingly (and puzzling), a comparison of bands on the east side of the ridge with bands on the west side of the ridge revealed that they were "mirror" images; that is, they were exact duplicates of each other extending from the ridge towards the continents.

Deep within the Earth, molten material, generated by the natural radioactive decay of rocks, circulated in convection cells, circular movements from the core to the crust and back again. According to his hypothesis, molten material was forced upward until it oozed out at the location of the oceanic ridges and then descended downwards as it cooled near the edges of the continents. As the ocean floor descended, it formed submarine trenches. This hypothesis gained the name of sea-floor spreading.

The idea of sea-floor spreading also predicts that the rocks nearest the ridge are younger than the rocks further away, and this is just what scientists found. On either side of oceanic ridges, the age of rocks increased with increasing distance from the ridge. 

By the end of the 1960s, the theory of continental drift was gaining acceptance. It was clear that the sea floor was spreading outward from ridges of volcanic activity located generally in the middle of the oceanic basins. As the sea floor spread, it undoubtedly took the continents with them. 

The final clue finally came as a result of the worldwide ban on aboveground nuclear testing in 1963. As part of the treaty, 125 seismic stations were set up around the world to monitor any unusual nuclear explosions. By examining the seismic recordings, or seismographs, made during underground nuclear tests, scientists could visibly see that the ocean crust was descending in places where submarine trenches occurred. The fact that earthquakes were deeper towards the interior of continents on the side that trenches occurred corroborated the movement of ocean crust back into the interior of the Earth.

By this time the theory of continental drift was gaining many converts. In 1965, another Japanese geologist, Tuzo Wilson, coined the term "plates" to refer to the pieces of continent that moved around. Then, in 1967, two British geophysicists, Dan MacKenzie and R. L. Parker, and an American geophysicist, independently proposed the theory of plate tectonics, meaning plate "construction." The term tectonics is taken from a character in Homer's Iliad, the carpenter Tekton. Two months after Morgan, Xavier Le Pichon published a map indicating the probable locations of the plates.

After more than 55 years, Wegener's ideas were finally accepted.

The crust is where we live. The crust is like the thin film that forms on a cup of cooling hot chocolate. These materials are lighter, more brittle -- essentially they "float" on the mantle. One observation that should be very clear is that the crust is very thin! (No deep crust pizza here!) If the Earth was a basketball, the crust would occupy an area equivalent to a thin coat of paint! It is useful to think of the crust (and the continents) as being like icebergs; where the crust sticks up the most (i.e. mountains), it also sticks down the furthest

Is the Earth Made of Plates?
Tectonic plates, sometimes called lithospheric plates, are large, irregularly shaped slabs of oceanic and/or continental crust. Much like a flagstone sidewalk, plates come in many sizes. The largest plates, the Pacific and Antarctic Plate, measure thousands of miles across. Smaller plates, such as the Juan de Fuca Plate off the coast of Washington state, may be only a few hundred miles across.
Oceanic plates and continental plates differ in a fundamental way which gives rise to their "appearance" over the face of the planet. Oceanic plates, being composed of basalt, a relatively iron-rich and heavy rock, tend to sink deeper in the mantle. Continental plates, being composed of granite, which is relatively light, tend to "float" and rise above the oceanic plates. Continental plates also tend to be thicker (up to 100 km) to balance their height (i.e. mountains), whereas oceanic plates tend to be very thin (5 km).

The location of the plate boundaries were first identified by plotting all the major earthquakes around the world between 1961-1967. This provides a surface map of the outlines of the major plates. Earthquakes occur along all three types of boundaries, not just where plates collide.
