
 

 

 

There is strong indication for a global impact event on Mars that probably happened less than 250 Ma ago  
 

This global impact event produced at least four large impact craters of up to 600 km diameter which fractured the crust of 

Mars and triggered global expansion tectonics.  The former oceans and ocean basins of Mars are a result of this event. 
  

The dichotomy on Mars, extreme volcanism and the ancient oceans & water erosion on Mars are a direct result of the impact event. 

The water which filled the developing ocean-basins on Mars was brought to the surface in the process of global expansion tectonics  

started by the impact, and through the extreme volcanism that followed the impact event and that was going on for millions of years  
  

The impactors which produced the impact craters probably had a diameter in the range of 20 to 50 km each. 
  

The impact was an oblique impact which means that the impactors arrived in a shallow impact angle probably < 30° in regards to the  
surface. This is indicated by the ejecta pattern of the impact. The following images give a first explanation of the impact event :   
   

  

 Trajectory of impactors 

This image clearly shows that the shield volcanos of the 
Tharsis Montes region are the result of a global impact 
event. There is fourth smaller shield volcano which lies a bit 
further up. All four structures lie on one precise line ! 
This is strong indication for an impact event, because 
impactors of a collapsed comet or asteroid always arrive on 
one straight line because they share a common orbit.     

This image shows a classical butterfly-shaped ejecta pattern on the righthand side of the 
impactor chain. From the shape of the ejecta pattern the trajectory of the impactors 
becomes obvious, because a butterfly-ejecta pattern is always wider in the direction in 
which the impactor(s) travelled before impact  see introduction 
   

Regarding the accumulation of the ejecta material the following must be said : 
Because of the nearly simultaneous impact of the three main impactors there were    
three spherical shock waves developing around the three craters. And along the nearly 
plane meeting zones of the shock waves the ejecta was forced to accumulate along 
straight lines.       see Examples of double & triple impact in the Introduction !  

Topographic Map  

 butterfly 
 ejecta pattern 

Note the accumulation of 
ejecta along the limits of 
the ejecta zone ! This fact 
is important, because it 
also helps to understand 
the impact event in Europe 
when the ejecta of the    
PT-Impact  impacted there  

Mars’ crust fractured because of a  
dense ejecta ray which caused  
some secondary impacts, and 
because of a strong impulse which 
was caused by the ejecta material 
 

Secondary impact 

caused by ejecta 
material 

right ejecta wing 
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The dichotomy on Mars  the clear difference in the topography between the northern and southern hemisphere of Mars, and the 
formation of the large ocean basins Utopia Planitia & Arcadia Planitia is a direct result of this global impact event ! 
   

Because there was strong expansion tectonics going on, which was triggered by the global impact event, the area which is marked in 

blue on the map ( deepest area ! ) is mainly new ( additional ) surface area of the planet !!  Please compare this global impact event 

on Mars with the one on the Jupiter moon Ganymede (  see study ! ) and with the PT-Impact Event. These impact events are very similar  ! 
   

The left side of the butterfly-shaped ejecta pattern (  the left wing ) caused straight fractures in the crust of Mars, similar as it 
happened on the right side, caused by the right wing of the ejecta, were the impact impulse of the ejecta and secondary craters 

fractured the crust in a straight line and caused the gigantic Valles Marineris Canyon, which stretches over a distance of 2400 km ! 

But on the left side the crust completely broke apart and strong Expansion Tectonics quickly began to form the new ocean basins. 
 

It is also easy visible that large amounts of water came from the Valles Marineris Region !  Which means that the water came from the 

interior of the planet !  It was water which was contained in the magma, probably in a super-saturated state. And when the planetary 

crust fractured it was released because of the rapid drop of pressure in the uncovered ( fractured ) mantle regions. 

The maximum filling of the ocean basins probably happened when the expansion tectonics was in full swing. 

   
  

 

 

That’s where the edges 
of the left butterfly wing 

impacted on Mars’ crust. 
Note the linear edges ! 
 

 Note the extensive River-
Systems which had their 
origin in the fractured 

Valles Marineris Region. 

 Valles Marineris 

Part of the forward ejecta 

material caused by the 
three main impacts  

MARS GEOLOGY:  

Rotating Globe Geology : see   weblink 
 

 

 

Compare the biggest flood channels on Mars Kasei Valles 
& Ayres with the largest flood channels on Earth !!! 

https://en.wikipedia.org/wiki/Martian_dichotomy
https://en.wikipedia.org/wiki/Mars
https://en.wikipedia.org/wiki/Utopia_Planitia
https://en.wikipedia.org/wiki/Arcadia_Planitia
http://cintos.org/SaginawManifold/ObliqueImpacts/index.html
https://de.wikipedia.org/wiki/Valles_Marineris
https://de.wikipedia.org/wiki/Valles_Marineris
https://en.wikipedia.org/wiki/Expanding_Earth
https://de.wikipedia.org/wiki/Valles_Marineris
https://www.youtube.com/watch?v=quZMhSohIEU
https://en.wikipedia.org/wiki/Kasei_Valles


 
 

 
 
 

 
 

 
 
 

 
 

 
 
 

 
 

 
 
 

 
 
 

 
 

 
 
 

 
 

 
 
 

 
 

 
 

The strong concentration of the ejecta mass along the wing edges of the butterfly -ejecta pattern cut the complete 

crust of Mars along the edges of the ejecta blanket and formed the ocean basins Utopia Planitia & Arcadia 
 

This ocean basins began to fill with water, coming out of Mars’ mantle, shortly after the impact and the start of expansion tectonics 

 

 

 

 Geological Map of Mars 

 

  Gravity Anomaly  Map 

Topographic Map 

The maps on the righthand side show 

the full extension of the  butterfly- and 

forward- ejecta blankets. Because there 

was expansion tectonics going on in the 

last 100-200 Ma, the forward ejecta area 

was probably much smaller at the time 

of impact. Elysium Mons was caused by 

the impact of the fourth Impactor from 

the Impactor-group ( on the same orbit ) ! 
   

The topographic map on the bottom 

shows the dichotomy border-line on 

Mars’ crust along which the crust was 

cracked & cut open by the ejecta 
  

And the geological map nicely 

inllustrates the massive geological 

changes on Mars’ surface, caused by 
this global impact event.  

 butterfly 

 ejecta pattern 

 forward ejecta 

Elysium Mons 

Note  : four impact craters 
caused by the global 

impact are located on 
the same orbital track of 
the original impactors 

3 Tharsis Montes 

https://en.wikipedia.org/wiki/Utopia_Planitia
https://en.wikipedia.org/wiki/Arcadia_Planitia
https://en.wikipedia.org/wiki/Elysium_Mons
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The shield volcano Olympus Moons is 23 km high and 600 km 

in diameter, and it is bordered by an escarpment up to 10 km 
high, at the foot, from which a series of lobate deposits (ejecta 
lobes ? ) extend for hundreds of kilometers.  

 

  From : Planetary Geomorphology,    
  

Ronald Greeley,  ISBN : 978-0-521-86711-5 
 

 
A crater with a fractured floor and massive 
outflow of magma can form a large shield 
volcano which rises high above the crater  

         Mars’ large shield volcanos are not the result of hotspots, they are the result of large impacts !  
   

The large shield volcanos of the Tharsis Montes region are the result of an impact event of global scale, caused by the nearly simultaneous 

impact of at least three large impactors !  They are not the product of so called hotspots. The three Tharsis Montes shield volcanos, and probably 
Elysium Mons as well, where caused by the fragments of a large asteroid or comet which probably broke apart just before impact !  

which broke apart when it reached Mars’ Roche limit.  
The following images shall briefly explain how shield volcanos evolve above large impact craters : 
The two images below show how volcanic domes grow above large impact craters. This happens when the fractures under the crater, which 
result from the impact, are so extensive and deep that magma from the mantle can rise. 
   

Then the conditions are given that shield volcanos like the large shield volcanos of the Tharsis Montes region on Mars, Ascraeus Mons, 
Pavonis Mons, Arsia Mons and Elysium Mons can form.  Olympus Mons the largest shield volcano is probably also the direct result of an 
impactor or it is the result of impacting ejecta from the Tharsis Montes impacts. 
 

 

Shield Volcano grown 
above an impact crater 

Fracturing of the crater floor of a 
large impact crater, and later 
flooding of the crater with 
magma flowing out of the cracks 

 

Tharsis Montes Region : 
 

  
As these two examples of craters with dome structures, formed by magma 
outflow, clearly demonstrate, big impacts can cause large shield volcanos 
 

These three shield volcanos represent three major impact craters 

( impact sides ) caused by the global impact event on Mars 

 

https://en.wikipedia.org/wiki/Shield_volcano
https://en.wikipedia.org/wiki/Tharsis_Montes
https://en.wikipedia.org/wiki/Elysium_Mons
https://en.wikipedia.org/wiki/Tharsis_Montes
https://en.wikipedia.org/wiki/Olympus_Mons
https://en.wikipedia.org/wiki/Tharsis_Montes


 
 

 
 

 
 
 

 
 

 
 
 

 
 

 
 
 

 
 

 
 
 

 
 

 
 
 

 
 

 
 
 

 
 

 
 
 

 

 

 

 

 

from Page 32 

 

from Page 24 

from Page 28 : 

from Page 34 : 

 

from Page 37 : 

 

from Page 27 : 

 

Mars moon Phobos provides further evidence for the described global impact event on Mars  
  

Mars moon Phobos is covered with parallel grooves which can only be created by a very large impact event on Mars.   These grooves which were 
formed by parallel chains of secondary impactors are very dense on Phobos leading apex but completely missing on its trailing apex. This is strong 

evidence that a global impact event occured on Mars. 
 

Note that the distance between Mars and Phobos is around 9400 km !  From „Martian Geomorphology“, M.R.Balme, A.S.Bargery, ISBN : 978-1-86239-330-1 

 

9380 km 

To give an impression of the 
distance which the ejecta from Mars 

travelled to produce the grooves : 
Phobos orbits Mars in an average 
distance of 9380 km  !! 

https://en.wikipedia.org/wiki/Phobos_(moon)


 
 

 
 
 

 
 

 
 
 

 
 

 
 
 

 
 

 
 
 

 
 
 

 
 

 
 
 

 
 

 
 
 

 
 

 
 

          Remnant massifs of the highland - lowland ( dichotomy ) boundary , probably are the result of a global Impact Event   
   

     The obtained absolut ages for the most recent resurfacing periods of these massifs (  the covering of these massifs by large amounts of volcanic material ) 
            indicate that the global impact event may have happened in the range of 50 to 200 Ma ago.   It also seems that the volcanic material ( the volcanic ash )   

            which periodically covered these massifs contained large amounts of volatiles ( probably mostly water),  which evaporated within a certain time and caused 
            big landslides etc., because of “volatile-activity” 

  

   

 

 

 

 

From „Martian Geomorphology“, M.R.Balme, A.S.Bargery, ISBN : 978-1-86239-330-1 

 from Page 49 to 60 

 

 

 

 

Note the fluid-like 
appearance of the 
cover material of 
the massif ! 

 

Isochrones & crater-size frequency measurements 

https://en.wikipedia.org/wiki/Martian_dichotomy
https://en.wikipedia.org/wiki/Volcanic_gas

