
 

Team discovers lull in Mars' giant impact
history
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Mars bears the scars of five giant impacts, including the ancient giant Borealis
basin (top of globe), Hellas (bottom right), and Argyre (bottom left). An SwRI-
led team discovered that Mars experienced a 400-million-year lull in impacts
between the formation of Borealis and the younger basins. Credit: University of
Arizona/LPL/Southwest Research Institute

From the earliest days of our solar system's history, collisions between
astronomical objects have shaped the planets and changed the course of
their evolution. Studying the early bombardment history of Mars,
scientists at Southwest Research Institute (SwRI) and the University of
Arizona have discovered a 400-million-year lull in large impacts early in
Martian history.

This discovery is published in the latest issue of Nature Geoscience in a
paper titled, "A post-accretionary lull in large impacts on early Mars."
SwRI's Dr. Bill Bottke, who serves as principal investigator of the
Institute for the Science of Exploration Targets (ISET) within NASA's
Solar System Exploration Research Virtual Institute (SSERVI), is the
lead author of the paper. Dr. Jeff Andrews-Hanna, from the Lunar and
Planetary Laboratory in the University of Arizona, is the paper's
coauthor.

"The new results reveal that Mars' impact history closely parallels the
bombardment histories we've inferred for the Moon, the asteroid belt,
and the planet Mercury," Bottke said. "We refer to the period for the
later impacts as the 'Late Heavy Bombardment.' The new results add
credence to this somewhat controversial theory. However, the lull itself
is an important period in the evolution of Mars and other planets. We
like to refer to this lull as the 'doldrums.'"

The early impact bombardment of Mars has been linked to the
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bombardment history of the inner solar system as a whole. Borealis, the
largest and most ancient basin on Mars, is nearly 6,000 miles wide and
covers most of the planet's northern hemisphere. New analysis found
that the rim of Borealis was excavated by only one later impact crater,
known as Isidis. This sets strong statistical limits on the number of large
basins that could have formed on Mars after Borealis. Moreover, the
preservation states of the four youngest large basins—Hellas, Isidis,
Argyre, and the now-buried Utopia—are strikingly similar to that of the
larger, older Borealis basin. The similar preservation states of Borealis
and these younger craters indicate that any basins formed in-between
should be similarly preserved. No other impact basins pass this test.

"Previous studies estimated the ages of Hellas, Isidis, and Argyre to be
3.8 to 4.1 billion years old," Bottke said. "We argue the age of Borealis
can be deduced from impact fragments from Mars that ultimately
arrived on Earth. These Martian meteorites reveal Borealis to be nearly
4.5 billion years old—almost as old as the planet itself."

The new results reveal a surprising bombardment history for the red
planet. A giant impact carved out the northern lowlands 4.5 billion years
ago, followed by a lull of approximately 400 million years. Then another
period of bombardment produced giant impact basins between 4.1 and
3.8 billion years ago. The age of the impact basins requires two separate
populations of objects striking Mars. The first wave of impacts was
associated with formation of the inner planets, followed by a second
wave striking the Martian surface much later.

  More information: William F. Bottke et al, A post-accretionary lull in
large impacts on early Mars, Nature Geoscience (2017). DOI:
10.1038/ngeo2937
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