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What are volcanoes?
A volcano is an opening in a planet's crust, which allows hot, molten rock, ash, and gases to escape from below the surface. Molten rock that reaches the surface is called lava. 
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Volcanic activity tends to form mountains over a period of time. Volcanoes are named after Vulcan — the Roman god of fire! 
Why and where do volcanoes form?
The Earth’s crust is divided into a series of tectonic plates, which move gradually as a result of currents in the Earth’s mantle. Volcanoes are generally found where tectonic plates are pulled apart or pushed together. 
At a mid-oceanic ridge, such as the Mid-Atlantic Ridge, volcanoes are formed by tectonic plates pulling apart. Material from Earth's interior slowly rises in these regions, eventually melting as it reaches lower pressures near Earth's surface, and filling the space between the two plates. Volcanoes are also formed where one plate is forced down under another, such as in the Pacific Ring of Fire. Water is released by the downward-moving (subducting) plate as it becomes dehydrated during heating, this lowers the melting temperature of the overlying mantle, and magma is created. This magma slowly moves towards the surface, and where it reaches the surface it forms a volcano. Areas where two tectonic plates slide past one another (such as the San Andreas fault zone, California) are not associated typically with volcanic activity. 
Volcanoes also can be caused by large “plumes” of extremely hot material rising from deep in Earth's interior. When the material erupts it forms massive lava flows of fine-grained dark volcanic rock — basalt. These hotspots can occur far from plate boundaries. The broad, gentle shield volcanoes of Hawai'i lie above a hotspot. Hotspot volcanoes are also found elsewhere in the solar system, especially on rocky planets and moons.
What do Earth's volcanoes tell us?
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The fact that Earth has volcanoes tells us that Earth's interior is circulating and is hot — hot enough to melt. Earth is cooling; volcanoes are one way that heat is lost. The distribution pattern of volcanoes on Earth gives us a clue that Earth's outer surface is divided into plates; chains of volcanoes mark the plate edges. 
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Other planets have volcanic features — some recently active — telling geologists that they, too, are losing heat from their interiors and that there is circulation. However, volcanoes on other planets are not distributed in a way that suggests that tectonic plates are present.
What evidence is there of volcanism on other planets?
The Moon:  

The Moon has small volcanoes, fissures (breaks in the crust), and extensive flows of lava. The large dark areas that you can see on the Moon are the rocks produced by these huge lava flows. However, all these volcanic features are old. There are no active volcanic features on the Moon. Most of the volcanicity took place early in the Moon's history, before about 3 billion years ago (older than most of the rocks exposed on Earth’s surface). The most recent lava flow occurred about 1 billion years ago. 

Mars:  
Mars has volcanic features that are similar in shape to those on Earth, although much larger, some are 100 times bigger than those on Earth! Olympus Mons, the largest volcano on Mars, is the tallest volcano in our solar system. It is 22 kilometers (14 miles) high, and 550 kilometers across (342 miles), which is the distance from Cardiff to Dundee! For comparison, Mauna Loa, the highest volcano on Earth, is 9 kilometers (6 miles) high. 
The magma for the volcanoes comes from hot material welling up in plumes from deep in Mars' interior.  
Many scientists think that Mars is volcanically active, even though we have not observed an eruption. Basalt meteorites from Mars indicate that volcanism has occurred in the last 180 million years. There are very few impact craters on the lava flows of Olympus Mons, which suggests that this volcano has probably erupted in the last few million years. 


Venus:  
Venus has more than 1700 volcanic features and many of these look recent and unweathered. Much of the surface of Venus has been covered by huge flows of lava in the last few hundred million years. This blanket of lava covered up many of the older features on Venus, such as old impact craters. Only a few impact craters are now dotted over the surface of the planet, which shows that the lava must have flowed over the surface fairly recently. 
Io:  

Jupiter's innermost moon, Io, is the most volcanically active body in our entire solar system! NASA missions imaged massive plumes shooting hundreds of kilometers above the surface, active lava flows, walls of fire, and eruptions from huge fissures. The entire surface of Io is covered with volcanic centres and lava flows, which have covered all of its impact craters.  


Why don't we find active volcanoes on all planets and moons?
Active volcanoes occur on planets that are still hot. In general, the larger the planet, the slower it cools. Small planets or moons, like Mercury and our Moon, have cooled to the point that they are no longer hot enough to melt rock. Larger planets, like Earth and Venus, are still hot and still have active volcanism.
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Dark regions on the Moon are dark, fine-grained volcanic rock. Image (PIA00405), NASA /JPL





Jupiter’s moon Io: the dark spots are volcanoes.


Image: NASA/ JPL.





Moon Rock


This rock sample was collected by the Apollo 15 mission in 1971. It is a basalt, a type of rock which solidifies from volcanic lava. Image: NASA/ JPL.








The Olympus Mons volcano on Mars. 





The large depression in the upper centre of the image is the caldera. The caldera is near the summit of the volcano and is 65 × 80 kilometres (40 × 50 miles) across. When magma erupted out of vents on the side of the volcano, the rock near the summit collapsed, producing the caldera. 





Viking Orbiter image (641A52) courtesy of NASA. 








Computer-generated view of Maat Mons on Venus, from Magellan spacecraft radar data; the atmosphere of Venus is too thick for telescopes to see through. Dark areas are smooth, older lava flows. Bright areas are rough, young lava flows.


Image courtesy of NASA/ JPL





The Galileo spacecraft captured this image of an active volcanic eruption on Io in 2000. The bright orange region is hot lava. This false-colour picture is about 250 kilometres (about 155 miles) across. 





Image by the University of Arizona, courtesy of NASA
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