
 

Analysis of Martian meteorites has
uncovered 90 million years' worth of new
information about one of the red plan
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Analysis of Martian meteorites has uncovered 90 million years' worth of
new information about one of the red planet's volcanoes – and helped
pinpoint which volcano the meteorites came from.

Geologists based in the UK and the USA have used advanced mass
spectrometry techniques to learn more about the origins of six meteorites
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known as 'nakhlites' – pieces of Martian terrain which were blasted from
the face of the red planet by an impact event 11 million years ago, then
drifted through space before landing on Earth.

Nakhlite meteorites are the second most common type of Martian
meteorites. Three of the meteorites were found in Antarctica, one in the
USA, one in northwestern Africa, and one in Egypt.

Their findings, which show that the Martian volcano erupted at least four
times over the course of 90 million years, appear in a new paper in the
journal Nature Communications, published today (Wednesday 4
October).

Mars is home to the solar system's largest volcanoes, including Olympus
Mons, which is over 21 kilometres high and over 600 kilometres across.
Their imposing size is partially due to Mars' lack of tectonic plates.
Unlike Earth, where shifting plates will eventually cut off volcanoes
access to their supply of molten rock, Martian volcanoes stay in the same
place, and can grow in size with each eruption as new layers of lava
settle and cool on the volcanic flanks.

The team's new research uses radioisotopic dating techniques, common
for determining the age and eruption rate of terrestrial volcanoes, to do
the same thing for one Martian volcano. This is the first detailed analysis
of growth rates in Martian volcanoes using Martian meteorites, and
highlights significant differences in volcanic activity between the Earth
and Mars.

The research was conducted by scientists at the Scottish Universities
Environmental Research Centre, the Universities of Glasgow and St
Andrews, the Lawrence Livermore National Laboratory, and the Natural
History Museum in London.
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Dr Benjamin Cohen, of the Scottish Universities Environmental
Research Centre and the University of Glasgow's School of
Geographical and Earth Sciences, is the paper's lead author.

Dr Cohen said: "We know from previous studies that the nakhlite
meteorites are volcanic rocks, and the development of age-dating
techniques in recent years made the nakhlites perfect candidates to help
us learn more about volcanoes on Mars."

First, the team reconfirmed how long the meteorites had spent in space
before reaching Earth, by measuring their exposure to cosmogenic
radiation. They confirmed that all of the nakhlites had all been ejected
into space together around 11 million years ago.

Then the researchers used a technique known as argon-argon
geochronology to learn more about the age of the Martian volcanic
samples. Using a noble gas mass spectrometer, they could measure the
amount of argon built-up from natural radioactive decay of potassium,
allowing them to determine how much time has passed since the volcano
erupted.

Dr Cohen added: "We found that the nakhlites formed from at least four
eruptions over the course of 90 million years. This is a very long time for
a volcano, and much longer than the duration of terrestrial volcanoes,
which are typically only active for a few million years.

"And this is only scratching the surface of the volcano, as only a very
small amount of rock would have been ejected by the impact crater – so
the volcano must have been active for much longer."

The team's research has also helped them narrow down the possibilities
of exactly which Martian volcano their samples came from.
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Dr Cohen added: "Previous studies had suggested several different
candidate locations for the nakhlite source crater. However, only one of
these locations identified so far matches our results for the age of the
eruptions and the timing of impact ejection into space. This unnamed
crater is situated on an area of gently sloping lava plains 900 km from
the summit of the 12.6 km high Elysium Mons volcano, and is over 2000
km north of the present site of the NASA Curiosity rover.

"NASA has some wonderfully detailed satellite images of this crater. It
is 6.5 km wide, and has preserved ejecta rays of debris. And we were
able to see multiple horizontal bands on the crater walls – which
indicating the rocks form layers, with each layer interpreted as a separate
lava flow.

"This study has been able to provide a clearer picture into the history of
the nakhlite meteorites, and in turn the largest volcanoes in the solar
system."

The paper, titled 'Taking the pulse of Mars via dating of a plume-fed 
volcano', is published in Nature Communications.
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