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INTRODUCTION. Among -650 craters superposed on plains with wrinkle ridges 
(Pwr) only 7 craters have been found to be deformed by wrinkle ridges so the time interval 
between the emplacement of Pwr material and its wrinkle ridging (Twr) is estimated to be about 3- 
5 m.y. However a study of Martian wrinkle ridges by Allemand and Thomas (JGR, E2, 1995) 
shows that although the ridges tend to be localized at the preexisting craters only part of craters 
predating the wrinkle ridge emplacement may have ridges visibly superposed on them. If we apply 
these observations to Venus, Twr is estimated to be 40-70 m.y. long. The true value of Twr is 
evidently in between these two extreme estimations. 

Wrinkle ridges are well-known features on the Moon, Mars and Venus. They are usually a 
few km wide, tens to hundreds km long, often form en-echelon system on volcanic plains and are 
considered to be a result of compressional deformation (Plescia and Golombek, 1986; Watters, 
1988, 1991; McGill, 1993). Basilevsky and Head (1995 a, b, c,) found that venusian plains with 
wrinkle ridges (Pwr) form a stratigraphic material complex placed in the middle part of the regional 
and evidently global stratigraphic columns. Pwr occupy about 70% of Venus surface that makes 
them extremely important in stratigraphic studies. They represent evidently the terminal stage of the 
global resurfacing event suggested by Schaber et al. (1992) and Strom et al. (1994) to explain the 
observed characteristics of the population of impact craters of Venus. Wrinkle ridges deforming 
Pwr make a disconformity separating the products of the global resurfacing event from the 
products of the subsequent stage of lower endogenic activity. 

An important characteristics of venusian Pwr is that among -650 impact craters superposed 
on them only six craters were found to be deformed by wrinkle ridges of the regional networks 
(Schaber et al., 1995) that is -1%. If this value reflects correctly a percentage of craters formed at 
the time interval between the emplacement of Pwr material and its deformation into wrinkle ridges 
(Twr) this means that Twr was extremely short: about 1% of the time of accumulation of craters 
superposed on Pwr. The latter should be very close to the average surface age of Venus that is 300 
to 500 m.y. (Phillips et al., 1992; Strom et al., 1994) so Twr should be as short as about 3-5 m.y. 
Regional networks of wrinkle ridges on Venus are organized in the global-wide system (Bilotti et 
al., 1993) and this probably means that it was formed over a relatively short time during which the 
pattern of the global-wide compressional stress remained unchanged. If this is the case the Pwr, 
including the wrinkle ridges deforming it, represent a good global-wide quite synchronous 
stratigraphic marker. 

This conclusion may be vulnerable to at least two criticisms which are considered below. 
The first issue is that maybe the real percentage of craters deformed by wrinkle ridges is much 
higher than it is reported by Schaber et al. (1995) (-1%). Trying to check this I personally 
searched for the wrinkle ridged craters in the area as large as about 10% of Venus surface and 
based on analysis of very high quality F-MAP images could add to the Schaber et al. (1995) list 
only one crater of that sort (Deken, D=48 km, 47.1N, 228.35 ). So the percentage of wrinkle 
ridged craters listed by Schaber et al. (1995) is evidently correct and total number of craters of that 
sort on Venus is probably not more than 10. 

The second issue consists of the idea that target material beneath and around impact craters 
is brecciated and this makes it unable to be deformed in such kind of deformation. This sounds 
reasonable, however six wrinkle ridged craters observed by Schaber et al. (1995) plus crater 
Deken is an undoubtful observation which demands the explanation. 

An interesting study which may be a clue for this issue was recently published by Allemand 
and Thomas (1995). They studied wrinkle ridges of the Coprates area on Mars, which are very 
similar in morphology and size to venusian wrinkle ridges. It was found that the Coprates wrinkle 
ridges are preferentially localized on preexisting impact craters larger than 4 km in diameter while 
for smaller craters this localization effect was not observed. The localization effect is considered to 
be due to the low-strength zone or due to the stress concentration zone, both associated with the 
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craters. Among 69 craters intersected with the Coprates wrinkle ridges, 37 craters predated the 
ridges, 18 postdated, and for 14 craters the crosscutting relations with wrinkle ridges were found 
to be ambiguous. Among 37 craters predated the ridges only 5 have the ridge-like topographic 
undulations on the floor, while in 32 other cases ridges either affected crater rims or were stopped 
or modified by crater intersection. If we divide 14 craters with the ambiguous crosscutting 
relations half-by-half between the craters predating and postdating wrinkle ridges the total amount 
of craters predating wrinkle ridges is assumed to be 37+7=44, and the total amount of craters 
postdating wrinkle ridges is 18+7=25. Allemand and Thomas (1995) concluded that the ridges are 
rarely visible on crater floors because the ridge-forming faults are rooted at a depth less than the 
crater depth. 

In relation to venusian wrinkle ridges the results of Alleman and Thomas (1995) mean that 
only part of craters predating the emplacement of wrinkle ridges may have morphologically 
distinctive ridges on their floors. For the Coprates Region on Mars that part was found to be 5/44. 
For Venus this value probably should be higher because craters of Venus are systematically 
shallower than craters of Mars of the same size (Pike, 1980) and the roots of the ridge-forming 
faults should affect the venusian crater floors more effectively than in the case of martian craters. 
Besides craters of Venus (compared to craters of Mars) should have a systematically higher role of 
impact melt in the materials of their floors (Melosh, 1989) and the rheology of the solidified impact 
melt seems to be close to the rheology of the surrounding plains volcanics thus favoring the 
wrinkle ridging of the venusian crater floors. So the value 5/44 for Venus should be considered as 
overestimation. If nevertheless we apply this value to Venus assuming that the total number of 
craters superposed on Pwr and then visibly deformed by wrinkle ridges is about 10 this means that 
the total amount of craters on Pwr predating the emplacement of wrinkle ridges may be as large as 
88. That is about 13.5% of the total amount of craters superposed on Pwr and thus the time 
interval between the emplacement of Pwr material and its deformation by wrinkle ridges (Twr) may 
be about 40 to 70 m.y. 

So, if the consideration given above is correct, the time interval between the emplacement 
of the material of the venusian plains with wrinkle ridges and its deformation by wrinkle ridges 
(Twr) is in between two extreme estimation: 3-5 m.y. and 40-70 m.y. Even if the true value of 
Twr is closer to upper estimation, in the time scale of the morphologically observed part of 
geologic history of Venus (about 300 to 500 m.y.), this time interval is considered to be relatively 
short and the Pwr material complex (including its wrinkle ridges) is a good global-wide 
stratigraphic marker. 
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