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Introduction 

In two previous1papers2 a theory was proposed that a glancing impact by the Argyre 

meteor formed the 3 Tharsis Montes, Olympus Mons, and Valles Marineris. To 

understand this it is easier to read those  two papers. The shock  wave moved along the 

surface, and  tended to rift  the terrain it traveled through. This rifting allowed the large 

volcanoes such as Tharsis  to form, and an annulus of volcanoes around Solis Planum 

and Valles Marineris as the edge of the shock wave passed through. 

At the time my coauthor on our published paper on Martian Spiders3, Peter Ness 

suggested that Valles Marineris may have been a rift valley instead of solely forming 

from the rise of Tharsis and that the Poles as they wandered across Mars might have 

had a rift valley on them most of the time, the South Pole near Valles Marineris (called 

in the History of Mars paper South pole 1) eventually coming to its current position with 

a rift valley called Chasma Australe.  

We have worked out some new ideas on the rift valley hypothesis and Valles Marineris, 

which are presented here. 

Discussion 

Sprenke and Baker4 proposed a polar wander path that was used in the two History of 

Mars papers referenced earlier. The theory proposed was that the Argyre impact 

occurred when the current South Pole was near Valles Marineris , and this set off a 

polar wander path that led to the current Pole positions.  
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However, it may be that Valles Marineris was a Chasma on the South Pole at that time, 

and that instead of Valles Marineris forming as a rift as Tharsis grew, or being rifting by 

the edge of the shock wave from the Argyre impact, that there was a Polar Chasma 

already in the position of Valles Marineris when the impact occurred. So this impact 

would have caused Tharsis to grow and Valles Marineris, a Polar Chasma at that time, 

to rift open wider, disguising its origins as a Polar Chasma. The effect is much like 

perforated holes on a postage stamp; the ground would have rifted along Valles 

Marineris because the Chasma was already there.  

So Valles Marineris then can be a mix of 3 kinds of formation, which is why its 

characteristics are so confusing.  

To illustrate this theory one can look at the current Martian poles, here is the South 

Pole: 

 

Figure 1 

A here is called Chasma Australe and B Chasma Promethei. Note how the Chasma are 

roughly parallel to each other, similar to rifts such as Candor and Ganges Chasma near 

Valles Marineris. At the narrow end of Chasma A was the last Magnetic Pole on Mars 



before it disappeared5, the significance of which will be explained in a later paper. Now 

compare this to the area around Vallis Marineris: 

 

Figure 2 

A is Vallis Marineris and B is Candor Chasma which are parallel to each other like the 

Chasmata on the South Pole. C may be another Chasma from the Pole, or an outflow 

channel from floodwaters when South Pole 1 melted after the Argyre impact. So this 

may be because they were both Polar Chasma in which faults were created by the 

Argyre impact, and then widened by the rise of the Tharsis Volcanoes, seen here as the 

3 white volcanoes in a straight line. 

As can be seen in Figure 2, Valles Marineris points directly at the central Tharsis 

volcano Arsia Mons. 
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Figure 3 

In Figure 3 it can be seen how ABC forms approximately a right angle to the Argyre 

impact, and how Valles Marineris as I is approximately a mirror image of EF, the 

southern rifted edge of Solis Planum. 



The Pole position in Figure 2 is proposed by Sprenke and Baker in Figure 4 below: 

 

Figure 4 

The image from Sprenke and Bakerôs paper is a little confusing because the edge of the 

photo here is 0 degrees Longitude but most modern Mars maps have their edge as 180 

degrees Longitude.  The South Pole (called South pole 1 in the History of Mars paper) 

however was roughly in the position marked ñPoleò6 in Figure  2. The previous Pole 

positions (as the Poles wandered across Mars) are usually determined by magnetic 

rock signatures, elliptical craters and geology likely to be polar terrain.7 The South Pole 
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likely wandered from this position in an Easterly direction, roughly along the Equator to 

Meridiani Planum8.  So Vallis Marineris is here9 in Figure 5: 

 

Figure 5 

and the opposite Chasma to this is here10 in Figure 6, called Chasma 2 in this paper: 
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Figure 6 

Because these are both near the Equator and roughly parallel to it, there is little 

distortion from the map projection. One can then overlay the two images and look for 

similarities. 

First Figure 5 is flipped horizontally because it is on the opposite side of Mars to Figure 

6, but not vertically as the Coriolis Effect associated with Chasmata would be in 

opposite directions on each Pole. Figure 7 shows this overlay mainly seeing Valles 

Marineris: 

 

Figure 7 

Then the dark section is made less transparent in Figure 8: 



 

Figure 8 

And less transparent again in Figure 9: 



 

Figure 9 

As can be seen, Valles Marineris and the dark section are similar in width and 

orientated nearly the same. This is impossible to occur from rifting and the rise of 

Tharsis alone, because the Rise of Tharsis would just cause one local rift, and the only 

known phenomena that could produce opposites Valles like this on Mars are such as 

the Chasmata at the Poles. So this strongly implies Sprenke and Baker were 

substantially correct with their Pole positions, that Valles Marineris was formerly a Polar 

Chasma, and that the dark section (called here Chasma 2) was formed when the North 

Pole (called North Pole 1 in the History of Mars paper) was opposite Valles Marineris. 

As will be seen this also implies other dark streaks on Mars might  be former Polar 

Chasmata. Also they may give us a way to determine the polar wander path.  

The overlay in Figures 7-9 is at around 10 degrees South 50-90 degrees West on Valles 

Marineris and the dark section is about 10 degrees North and 190-210 degrees West.  

So 210 minus 180 degrees (for directly opposite it in Longitude) is 30 degrees and the 

overlay shows Valles Marineris begins  at about 50 degrees, perhaps even 40 degrees 

West. This is quite a good fit considering all the possible variables, only 10 degrees of 

Longitude out, and Valles Marineris itself is longer than that. The two current Poles are 



dissimilar in shape11 more than this error, as are their Chasmata. The orientation (i.e. 

the angle in relation to the current Poles) of Valles Marineris and the dark section are 

close to the same as the overlay shows, and this is likely to be from the Coriolis Effect 

on their formation.  

 

Figure 10 

To the North of Chasma 2 there is a similar dark streak12 that may have been another 

Polar Chasma on North Pole 1, called here Chasma 3. The size is similar to Chasma 2 

and Valles Marineris, and from the angles between Chasmata 2 and 3 it may be 

possible to more precisely determine the Rotational Pole position. According to Sprenke 

and Baker South Pole 1 moved to Meridiani from the Valles Marineris area, perhaps 

associated with another Chasma, number 4. 
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Figure 11 

Compare this to Figures 6 to 9.  

This image does not need to be flipped because the South Pole moved to this location 

from the South Pole 1 position.  So because it is not the North Pole we donôt have to flip 

the image.  If we did have to flip the image to make it line up then that would imply that 

this was a former North Polar Chasma not a South Pole. The Pole near Valles Marineris 

then was South Pole 1 (as explained in the History of Mars paper) and for  this  to get to 

this position the South Pole must have moved eastward to Meridiani Planum.  Figure 12 

is Valles Marineris: 



 

Figure 12 

When overlaid over Valles Marineris the angle or orientation is similar, so Chasma 4 

was likely a Polar Chasma as well. In Figure 13 first Valles Marineris in the overlay is 

opaque and Chasma 4 is more transparent. The reason for this is in an overlay of 2 

images, one is made more transparent to see one image through the other. Note the 

shape, is similar in both Chasmata. Also the similarity in sizes between the two 

Chasmata: 



 

Figure 13 

Now Chasma 4 is less transparent in Figure 14: 



 

Figure 14 

And here in Figure 15 Chasma 4 is less transparent again: 



 

Figure 15 

Dark areas on Mars then are likely to be caused by either Polar ice, or perhaps ice 

sheets in such as the Northern Lowlands. Figure 16®13 shows a dark area opposite 

Hellas Planum, which according to the History of Mars paper is the North Pole 4 

position.  The North Pole would have been approximately in the center of Figure 16.  
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Figure 16 

In Figure 17 there is a dark section similar to those mentioned earlier as possible Polar 

Chasmata. It is not directly on the opposite side of Mars to Chasma 4, so it likely shows 

the movement of the Pole from Position 3 to 4. 

 

Figure 17 

In Figure 18 Chasma Boreale is the Chasma on the North Pole, it points more to the left 

in the image, rather than directly south or straight down. So this is consistent with the 

angle or orientation of the dark section in Figure 17 called here Chasma 5. If one 

imagined moving the Pole down to this position, (called North Pole 4 in a History of 

Mars) then Chasma Boreale would point approximately East North East, similar to 

Chasma 5.  



 

Figure 18 

In Figure 19 the North Pole is overlaid on Chasma 5, first showing the North Pole as 

more transparent. Also the Rotational Pole is very close to the position proposed by 

Sprenke and Baker.   

 

Next in Figure 20 the North Pole is made less transparent so you can see Chasma 

Borealis more easily: 



 

 

 

Figure 20 

The size of the Pole when it was in this position (called North Pole 4 in a History of 

Mars) is only estimated but the Chasma are quite similar and have a similar orientation. 

It is only approximate because of the distortions of the map projection however.  

In Chasma Australe, shown in Figure 21, the Chasma has an angle of approximately 

120 14degrees to 30 West, assuming the Pole came from that direction (from near 

Hellas Planum) to its current position. So one might again imagine moving the Pole 

toward 30 West to the Hellas Planum area and the location of South Pole 4, and 

Chasma Australe would then point approximately in an East South Easterly direction 

which is close to the orientation of Chasma 4. 
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Figure 21 

So in Figure 22 below, Chasma Australe is shown on top of Chasma 4, first with the 

South Pole relatively transparent. 

 


