JUPITER MOON IO’S WEIRD VOLCANOES
Io’s volcanoes have fascinated scientists since the
Voyager 1 spacecraft first discovered them nearly 40
years ago. Now a comprehensive new report – based on
ground-based studies – unveils new mysteries about the
most volcanically active world in our solar system.
When we hear about volcanoes, we naturally tend to
think of some of Earth’s most famous ones, including the
Hawaiian volcanoes, Krakatoa or Mount St. Helens.
Earth is a very volcanically active place; however, it is
not the most active in the solar system. That would be
Jupiter’s moon Io.
We on Earth first learned about Io’s volcanoes nearly 40
years ago, when NASA’s Voyager 1 spacecraft flew past
this Jovian moon. Now, scientists have completed a
comprehensive new peer-reviewed report on Io’s
volcanoes, first published in The Astrophysical Journal
A montage of Jupiter and its volcanic moon Io, taken
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The report covers five years of observations from
Io's darkened surface.
2013-2018, using advanced instrumentation on the Keck
and Gemini telescopes.
Scientists had already known how volcanically active Io is. Its surface is dotted with hundreds of
active volcanoes, despite this moon’s small size and its location at Jupiter’s orbit, much farther from
the Sun than Earth, in a much-colder part of the solar system. The new study shows, again, that Io is
essentially continuously erupting, and it also reveals some new mysteries. In other words, nearly 40
years after Voyager 1’s momentous discovery, Io’s volcanoes aren’t behaving exactly as scientists
expected.
For example, there are volcanoes in the “wrong” places,
with the biggest eruptions mostly limited to a single
hemisphere on Io. And Loki Patera – an
8,100-square-mile caldera filled with lava and Io’s most
active volcano – is an enigma in itself.
The kinds of eruptions occurring now on Io are also
thought to be similar to ones on Earth when it was much
younger. As Ashley Davies, a volcanologist at NASA’s Jet
Propulsion Laboratory said simply: It’s a window into
Earth’s past.
Loki Patera, the source of 10 percent of Io’s heat output,
shows an odd pattern of brightening and dimming. The
pattern was found by combining old and new data, and
repeats about every 460-480 days, which is consistent
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with repeated variations in Io’s elliptical orbit. But the
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pattern isn’t always consistent. An eruption was predicted
km. In this image, deposits of sulfur dioxide frost
for May 2018, and it happened, but then the scienti sts
appear in white and gray hues while yellowish and
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predicted another big eruption September of this year,
materials.
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usually associated with high temperatures and surface
As noted by Julie Rathbun, a scientist at the Planetary
changes.
Science Institute:
We need to stop naming features after trickster gods!
Scientists aren’t sure yet why Loki Patera brightens and dims the way it does, but it may have
something to do with a nearby lava lake that regenerates. When parts of the lava lake cool, they sink
beneath the surface, possibly triggering a progressive, sweeping wave pattern seen at the surface.
Wow … yes?
Another mystery is why the biggest eruptions tend to occur on the trailing hemisphere of Io, as it
orbits Jupiter. Why this disparity?

Also, computer models predicted that Io’s
volcanoes should be concentrated either
near the poles or near the equator. But that’s
not what is seen, and so there is an
unexplained mismatch.
Scientists also still don’t know what the
subsurface of Io is really like. It’s been
theorized that there is an underground
ocean of magma but there may actually just
be pockets of magma instead, or even a
fluid-filled sponge layer.
Io’s volcanic eruptions can also be very
Io is just slightly larger than our Moon and Europa.
powerful, with one blast sometimes causing
the moon’s brightness to double. But that
itself is another mystery. Katherine de Kleer, a scientist at the California Institute of Technology,
saw three of them in just two weeks in 2013, but then nothing for the next five years:
That’s weird. Where are they?
The weirdness of Io’s volcanoes is an opportunity to not only understand the Jovian moon itself
better, but also volcanism on other solar system bodies, including Earth. As Alfred McEwen, a
planetary geologist at the University of Arizona, noted:
The history of volcanology is that you look at ancient deposits and you’ re puzzled. Then you see it
erupt, and then you go, Ah-ha, now I understand.
Since Io is continuously erupting, its surface is
covered by sulfur lava flows new and old,
giving it a very colorful and mottled
appearance. That surface is no more than a
couple million years old at the most at any
given time, even though Io itself is about 4.5
billion years old.
The moon has been described as basically
turning itself inside out on an ongoing basis,
thanks to Jupiter’s powerful gravity tugging at
its insides. The lava flows can reach 3,000
degrees Fahrenheit (1650 Celsius) in
temperature, although the surface temperature on average is -202 degrees F (-130 C). This is
because Io has virtually no atmosphere to trap heat, much like our own Moon.
Io’s volcanoes may be reminiscent of Earth’s, but they seem to “dance to their own tune” as it were,
behaving in unexpected and puzzling ways. It is a very strange and alien place.
Io is the innermost of the four Galilean moons of the planet
Jupiter. It is the fourth-largest moon in the solar system, has the
highest density of all of them, and has the least amount of water
molecules of any known astronomical object in the Solar System.
It was discovered in 1610 by Galileo Galilei and was named after
the mythological character Io, a priestess of Hera who became
one of Zeus' lovers.
With over 400 active volcanoes, Io is the most geologically active
object in the Solar System. This extreme geologic activity is the
result of tidal heating from friction generated within Io's interior as
it is pulled between Jupiter and the other Galilean satellites,
Europa, Ganymede and Callisto. Several of its volcanoes produce
plumes of sulfur and sulfur dioxide that climb as high as 500 km
above the surface. Io's surface is also dotted with more than 100
mountains that have been uplifted by extensive compression at
the base of Io's silicate crust. Some of these peaks are taller than
Galileo Galilei, the discoverer of Io
Mount Everest.
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