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World map showing the locations of selected prominent hotspots. (Modified from the map This Dynamic
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The distinctive linear shape of the Hawaiian IslandEmperor Seamounts chain results from the Pacific Plate
moving over a deep, stationary hotspot in the mantle, located beneath the present-day position of the Island of
Hawaii. Heat from this hotspot produced a persistent source of magma by partly melting the overriding Pacific
Plate. The magma, which is lighter than the surrounding solid rock, then rises through the mantle and crust to
erupt onto the seafloor, forming an active seamount.

Over time, countless eruptions cause the seamount to grow until it finally emerges above sea level to form
an island volcano. Continuing plate movement eventually carries the island beyond the hotspot, cutting it off
from the magma source, and volcanism ceases. As one island volcano becomes extinct, another develops over
the hotspot, and the cycle is repeated. This process of volcano growth and death, over many millions of years,
has left a long trail of volcanic islands and seamounts across the Pacific Ocean floor.

Although Hawaii is perhaps the best known hotspot, others are thought to exist beneath the oceans and
continents. More than a hundred hotspots beneath the Earth's crust have been active during the past 10 million
years. Most of these are located under plate interiors (for example, the African Plate), but some occur near
diverging plate boundaries. Some are concentrated near the mid-oceanic ridge system, such as beneath Iceland,
the Azores, and the Galapagos Islands.
A few hotspots are thought to exist below the North American Plate. Perhaps the best known is the
hotspot presumed to exist under the continental crust in the region of Yellowstone National Park in
northwestern Wyoming. Here are several calderas (large craters formed by the ground collapse
accompanying explosive volcanism) that were produced by three gigantic eruptions during the past two
million years, the most recent of which occurred about 600,000 years ago. Ash deposits from these
powerful eruptions have been mapped as far away as Iowa, Missouri, Texas, and even northern Mexico.
The thermal energy of the presumed Yellowstone hotspot fuels more than 10,000 hot pools and springs,
geysers (like Old Faithful), and bubbling mudpots (pools of boiling mud). A large body of magma, capped
by a hydrothermal system (a zone of pressurized steam and hot water), still exists beneath the caldera.
Recent surveys demonstrate that parts of the Yellowstone region rise and fall by as much as 1 cm each
year, indicating the area is still geologically restless. However, these measurable ground movements,
which most likely reflect hydrothermal pressure changes, do not necessarily signal renewed volcanic
activity in the area.

Figure 10n-7: Map of the location of the Yellowstone caldera. Several
large earthquakes have occurred in the last century in the vicinity of the
caldera indicating that significant volcanic activity is occurring beneath
the ground surface. (Source: U.S. Geological Survey - Yellowstone
Volcano Observatory).

