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Abstract. The porous state of the early Martian regolith, due to constant impact gardening by the 
impactors of the heavy bombardment period means this surface layer should have been able to hold 
pockets of subsurface water that could be responsible for runoff channel formation upon exposure to 
the planet's surface. This explanation of the runoff channel formation/heavy bombardment time 
correlation early in Mars history indicates a warm paleoclimate is not necessary in explaining the 
presence of runoff channels. 

The presence of runoff channels on the Martian surface which formed early in the 
planets history has been argued as evidence for the existence of a warm paleocli- 
mate on Mars (e.g., McKay and Stoker, 1989). The presence of a warm paleocli- 
mate in the planets history is thought to be important for the formation and 
evolution of life on Mars. This, however, is not necessarily true since life could 
form and evolve in subsurface aqueous environments making the requirement of 
a warm paleoclimate on Mars necessary for the formation and development of life 
on the planet unwarranted. The argument for a warm paleoclimate on Mars 
is questionable. The period of concentrated runoff channel formation on Mars 
corresponds with the period of heavy bombardment early in Martian history (Carr 
and Clow, 1981). Runoff channels most probably resulted from headward sapping 
of groundwater on the Martian surface (Pieri, 1980). An important correlation 
can be drawn between the corresponding period of runoff channel formation/heavy 
bombardment and the presence of groundwater. 

During the period of heavy bombardment the surface regolith of Mars is con- 
stantly being remixed by impact gardening. This implies that the regolith layer is 
constantly porous during this heavy bombardment period. Subsurface water can 
be sustained in the pockets of space in the regolith layer. Therefore, the exposure 
of these pockets of subsurface water to the Martian surface could commonly result 
in the surficial flow of water. 

At the end of the heavy bombardment period, impact gardening of the Martian 
regolith would cease and a more compacted surficial layer would develop with 
time. This would result in the elimination of subsurface pockets of space available 
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for  the  c o n t a i n m e n t  of  subsur face  wa te r  and ,  thus,  e l imina t e  the  c o m m o n  process  

of  runof f  channe l  fo rma t ion .  

The  concep t  of  a w a r m  p a l e o c l i m a t e  on  Mar s  shou ld  r e m a i n  ques t ionab le .  
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