
 

New Mars gravity analysis improves
understanding of possible ancient ocean
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This image is a mosaic of the Valles Marineris hemisphere of Mars in a view
similar to that which a person would see from a spacecraft. Credit: NASA,
image processing by Jody Swann/Tammy Becker/Alfred McEwen
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The first use of a novel method of analyzing Mars' gravitational force
supports the idea that the planet once had an extensive northern ocean.

In doing so, the method defines the scope of what scientists refer to as
the northern Martian paleo-ocean in more detail.

The work was published in the journal Icarus.

The research was led by Jaroslav Klokočník, professor emeritus at the
Astronomical Institute of the Czech Academy of Sciences. Gunther
Kletetschka, associate research professor at the University of Alaska
Fairbanks Geophysical Institute, is among the three co-authors.
Kletetschka is also affiliated with Charles University in the Czech
Republic.

"A lot of people are excited about water on Mars because there may be 
life forms that once existed on Mars or maybe exist today in some
bacterial form," Kletetschka said. "We can use this gravity approach to
look for water on Mars, because we have done it already on Earth."

"In an area of northern Africa, for example, this gravity approach found
a shoreline of a long-ago lake, and its finding was consistent with the 
archaeological evidence indicating a shoreline of that lake," he said.

The authors write that analyzing the gravity aspects of Mars to better
understand the planet improves upon prior approaches. They note that it
can "provide complete information with a better insight of the celestial
body, applicable in geology, geophysics, hydrology, glaciology and other
disciplines."

The work by Kletetschka and colleagues differs from the traditional
approach of mapping a surface based on gravity anomalies alone.

2/4

https://www.nasa.gov/feature/goddard/2022/mars-ocean
https://www.sciencedirect.com/science/article/pii/S0019103523003068
https://www.sciencedirect.com/science/article/pii/S0019103523003068
https://phys.org/tags/life+forms/
https://phys.org/tags/gravity/
https://phys.org/tags/archaeological+evidence/


 

Gravity anomalies are areas of greater or weaker gravitational force
exerted by a planetary body's surface features. A mountain would exert a
greater gravitational force because it has a higher concentration of mass
than would be expected on a planet without surface features. Ocean
basins and trenches would have less gravitational force.

In their Mars research, the authors used a process developed by
Klokočník that analyzes gravity aspects calculated from gravity anomaly
measurements. Gravity aspects are mathematical products that
characterize the gravity anomalies.

They also used topographic data from the Mars Orbital Laser Altimeter
instrument aboard NASA's Mars Global Surveyor, which launched in
November 1996 and mapped the planet for 4 ½ years.

Klokočník used that approach to confirm earlier research about the
existence of extensive paleolakes or paleoriver systems under the
Saharan sands on Earth. His 2017 research paper also suggested a part of
the Grand Egyptian Sand Sea as another candidate for a paleolake.

The gravity aspects method has also been used in a comparison of
Earth's geographic features to those of the cloud-shrouded Venus. That
research is described in a July 2023 paper in the journal Scientific
Reports in which Kletetschka is a co-author.

  More information: Jaroslav Klokočník et al, Gravity aspects for Mars,
Icarus (2023). DOI: 10.1016/j.icarus.2023.115729
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https://phys.org/tags/topographic+data/
https://attic.gsfc.nasa.gov/mola/
https://mars.nasa.gov/mars-exploration/missions/mars-global-surveyor/
https://www.researchgate.net/publication/316553536_A_support_for_the_existence_of_paleolakes_and_paleorivers_buried_under_Saharan_sand_by_means_of_gravitational_signal_from_EIGEN_6C4
https://www.nature.com/articles/s41598-023-39100-x
https://www.nature.com/articles/s41598-023-39100-x
https://dx.doi.org/10.1016/j.icarus.2023.115729
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