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Cracking the code of moving plates
Have you ever wondered why earthquakes happen, volcanoes erupt, or mountains form? Scientists have asked these same questions for hundreds of years. Over time, they have studied Earth carefully, gathered evidence, and changed their ideas as new discoveries were made.
Scientists now know that Earth’s outer layer is not one solid piece. Instead, it is broken into large sections called tectonic plates. These plates fit together like a giant puzzle and move very slowly across Earth’s surface. This theory did not happen all at once - scientists developed it by testing earlier explanations and improving them when new evidence appeared.
In this activity, you will explore how tectonic plate theory developed, the evidence that supported changes in thinking, and how scientists continue to improve their understanding of geoscience today.

Cut out the boxes below and research each event.
Place them in the in the correct order of the timeline.
HINTS:
· Red refers to the development of the structure of the Earth including the mantle and core.
· Orange refers to the development of tectonic plate theory and the cause of tectonic plate movement.

	Richard Oldham identified that there are different types of earthquake waves. He found that the compression P waves travelled along the Earth’s surface and through the centre of the Earth. The P waves travelled much slower through the Earth, suggesting that there are different layers in the centre of the Earth. Discussions continued about whether the Earth’s core was solid or liquid.

	John Tuzo-Wilson (geophysicist) realised that the tectonic plate movement did not explain the volcanoes (like Hawaii) that are not near the edge of plates.  He proposed that the tectonic plates moved over ‘hot spots’ that pushed through and caused a chain of volcanoes.

	Danish seismologist Inge Lehmann studied the shockwaves of an earthquake in New Zealand. She identified that the P waves of the earthquake travelled partly into the Earth’s core before bouncing back to the surface. This led to the theory that the core of the Earth had an inner solid core surrounded by a liquid outer layer. This was confirmed in 1970.

	Sir Harold Jeffreys used data on the speed of P waves of earthquakes to hypothesise that there were multiple layers with differing fluidity beneath the Earth’s surface.

	Harry Hess named the "Spreading ridges" in the oceans as the cause of the continents moving. He suggested that new ‘land’ was generated and recycled at these points. He had no evidence to support his theory of tectonic plate movement (‘no longer drifting’).

	Fredrick Vine and Drummond Mathews identified that the earth on either side of the mid-ocean ridges were the same age and had the same magnetic striping. This meant that the earth on either side of the ridges was generated at the same time.

	Arthur Holmes (geologist) suggested that the convection of Earth’s molten mantle could drive the movement of the continental drift. As the rock was heated, it becomes more fluid and rises to the surface, pushing the land masses apart.

	Marie Tharp recognised mid-ocean ridge could be the cause of land spreading.

	It was realised that the different tectonic plates moved at different speeds and that the convection of the molten mantle did not explain this. As some plates slide beneath others, they are affected by gravity and friction. The convection model of plate tectonics was replaced by the theory of plate tectonics which includes slab pull and ridge push.
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1596
Abraham Ortelius (a cartographer) saw the new maps of the coastlines and recognised that they matched each other. He thought that the Europe and the Americas had been ‘torn away’ from Africa by earthquakes and floods.


1858
Antonio Snider-Pellegrini compared plant fossils in Europe and the United States that were identical. He hypothesised that at some point they had been joined together into one large continent that was then separated by a great flood.


1956
Maurice Ewing and Bruce C. Heezen published Marie Tharpe’s work on ‘Mid-Atlantic Ridge Seismic Belt’ in a scientific paper. Heezen suggested that the land spreading was due to the Earth getting bigger, and the hot current spreading sediment across the ocean floor.


1872
Sir William Thomson (later called Lord Kelvin) a physicist and engineer, used bathymetric surveys to map the Mid-Atlantic Ocean ridge. This involved dropping a weighted rope off the side of the ship to determine the depth of the ocean. He thought the Earth was completely solid.


1896
Marie Curie, Pierre Curie and Henri Becquerel discovery of radioactivity suggested that the Earth’s interior was heated by these ‘rocks’. i.e. Earth's interior is hot.


1897-1909


1912
Alfred Wegener studied the location of similar plants, animals and fossils on the land masses and proposes "Continental Drift" – that the continents drifted apart. He thought that this was caused by the spin of the Earth, pushing the continents apart. He also thought that the mid- Atlantic ridge kept breaking apart and pushed the land masses further apart. This was initially rejected by most Earth scientists.


1926


1929


1927


1953


1960
Atomic testing resulted in the developing of the World-Wide Standardised Seismograph Network to monitor explosions. They were more sensitive to earthquakes and volcanoes occurring along the edges of continents.


1962


1963


1963


1975
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