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Scientists discover evidence of ice age at
martian north pole

May 26 2016

Combining Mars Reconnaissance Orbiter radar data with images of Mars’ north
pole, a Southwest Research Institute team found evidence for an ice age on the
Red Planet. This mosaic image, produced with the High Resolution Stereo
Camera (HRSC) onboard ESA’s Mars Express (MEX) spacecraft, shows spiral
features that were used in interpreting the climate signal of ice age advancement
and retreat. Credit: ESA/DLR/FU-Berlin/Ralf Jaumann
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Using radar data collected by NASA's Mars Reconnaissance Orbiter, a
Southwest Research Institute-led team found evidence of an ice age
recorded in the polar deposits of Mars. Ice ages on Mars are driven by
processes similar to those responsible for ice ages on Earth, that is, long-
term cyclical changes in the planet's orbit and tilt, which affect the
amount of solar radiation it receives at each latitude.

"We found an accelerated accumulation rate of ice in the uppermost 100
to 300 meters of the polar cap," said Dr. Isaac Smith, a postdoctoral
researcher at SWRI and lead author of a paper published in the May 27
issue of Science. "The volume and thickness of ice matches model
predictions from the early 2000s. Radar observations of the ice cap
provide a detailed history of ice accumulation and erosion associated
with climate change."

Like Earth, modern-day Mars experiences annual rotation and seasonal
cycles, as well as longer cycles, that influence the distribution of ice.
However, these longer cycles might be more pronounced on Mars. This
is because Mars' tilt changes substantially—by as much as 60
degrees—on timescales of hundreds of thousands to millions of years.
By comparison, the Earth's tilt varies by only about 2 degrees over the
same period. On Mars, this greater variability determines the amount of
sunlight reaching a given spot on the surface and thus the stability of ice
at all latitudes.

"Because the climate on Mars fluctuates with larger swings in axial tilt,
and ice will distribute differently for each swing, Mars would look
substantially different in the past than it does now," said Smith.
"Furthermore, because Mars has no oceans at present, it represents a
simplified 'laboratory' for understanding climate science on Earth."
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Using two-dimensional radar cross sectional images collected by the Shallow
Radar instrument on Mars Reconnaissance Orbiter, SWRI scientists discovered
evidence for an ice age in the Mars’ polar cap. The top 100- to 300-meter layers
of ice show a stark change in properties between an ice age and an inter-glacial
period. In the highlighted boxes, layers below the blue line show migration of
spiral features toward the left (yellow and orange lines). Above the blue line,
those features disappear or reverse migration direction, an indication of changes
in accumulation rate and wind patterns associated with climate change. In other
regions of the polar cap, the blue line is associated with widespread erosion, an
event that corresponded with an ice age. Credit: Southwest Research Institute

Detailed measurements of ice thickness show that about 87,000 cubic
kilometers of ice have accumulated at the poles since the end of the last
ice age about 370,000 years ago; the majority of the material
accumulated at the martian north pole. This volume is equivalent to a
layer of 60 centimeters if spread uniformly across the surface. These
results provide a means to understand the accumulation history of the
polar deposits as related to Mars movements, such as orbital eccentricity,
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axial tilt, and rotation around the Sun. The results will support modeling
efforts to understand the martian climate, looking at the movement of
ice from poles to mid-latitudes during climate cycles.

"Studying ice on Mars also is important to the future of human
exploration of the Red Planet," said Smith. "Water will be a critical
resource for a martian outpost."

"An ice age recorded in the polar deposits of Mars" is published in
Science. This work was funded by NASA's Mars Reconnaissance Orbiter
project.

SwRI scientists used this 3-D perspective view of Mars’ polar ice cap to look for
signs of climate change. Similar to profile views in two dimensions, the white
line highlights the exact level in the ice where a change in climate occurred. On
Mars, ice transfers from the north pole to the mid-latitudes during an ice age,
leaving behind evidence of erosion. Subsequent accumulation (above the white
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line) indicates that the ice age was over. Credit: Fritz Foss and Nathaniel Putzig

More information: Science science.sciencemag.org/cgi/doi ...
1126/science.aad6968
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