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GIANT RADIATING DIKE S W A R M S  ON V E N U S  : STRATIGRAPHIC 
CONSTRAINTS UPON THEIR TIME OF EMPLACEMENT Eric B. Grosfils & 
James W. Head, Dept. of Geological Sciences, Brown University, Providence, RI 02912. 

overview: Examination of the stratigraphic position of 118 giant radiating dike swarms on Venus [I] 
reveals that these features prcdatc n~ i rby  impact craters 85% of the time and postdate tessera and regional 
plains, implying that as a population [he swarms formed in the aftermath of the global resurfacing event 
which reset the impact cratcring record 300 M.y. ago [2]. Dike swarm relationships with rifts and wrinkle 
ridges are less clear cut however, and support the interpretation [3] that limited tectonic deformation was 
ongoing locally during a longer interval after global resurfacing ceased. 

Observations: As part of an effort to evaluate the timing of giant radiating dike swarm emplacement on 
Venus relative to global resurfacing and subsequent deformation, we recently completed a global 
examination of their stratigraphic placement relative to five other geologic units chosen for both their broad 
distribution and the information they record about the recent geologic evolution of the planet. In addition, 
we are presently complcrnenting this approach by using the density of impact craters superimposed upon 
the swarms to evaluate the mean age of the population. 

The first geologic unit choscn for comparison was impact craters (Figure 1A). Randomly distributed 
across the surface and only minimally modified by subsequent volcanic and tectonic activity, interpretation 
of the cratering record suggests Lhat thc current surface was globally reset approximately 300 M.y. ago [2]. 
Examining the population of 11 8 dike swarms [I], 46% intcract stratigraphically with nearby impact 
craters. Of this subset, 85% clearly predate adjacent impact craters while only 15% are demonstrably 
younger. 

The second geologic unit chosen for comparison was tessera (Figure 1B). In other studies [e.g. 41 
tessera consistently predates all units, and crater dating indicates that this heavily tectonized terrain ceased 
substantial deformation at or somcwhat before the global resurfacing event [5]. Emplacement of 46% of 
the swarms can be stratigraphically dated relative to nearby tessera units. Of this subset, 100% of the 
swarms are younger than the tesscra. 

The third geologic unit chosen for comparison was regional plains (Figure 1C). Covering approximately 
80% of the venusian surface 161, widespread deposition of volcanic plains is generally recognized as the 
final stage of the global resurfacing event. Additionally, the paucity of flooded impact craters implies that 
the dominant volcanic style on Venus underwent an abrupt transition 300 M.y. ago from regional flooding 
to localized, less voluminous corms of magma emplacement [2], implying that careful study of the latter 
(e.g. dike swarms, volcanoes, etc.) may provide insight into the waning stages of the global resurfacing 
event. Dike swarms can be datcd rclative to regional plains deposits 93% of the time, and in 100% of these 
instances the swarms are younger. 

The fourth and fifth geologic units chosen for comparison were wrinkle ridges and rifts (Figures lD&E). 
Both represent globally distributed tectonic deformation, and the stresses responsible for their formation are 
often closely linked to those recorded by the dike swarm population [I]. On the basis of relative and 
absolute age dating these units appcar to have formed over a prolonged interval since cessation of global 
resurfacing [3,7]. The age rclative to ncarby wrinkle ridges can be evaluated for 58% of the swarms. 
When comparcd with dominant trcnds, 66% of the swarm subset is younger while only 34% is older. In 
contrast, whilc only 32% of the dike swarms can be dated relative to nearby rifts, 79% of these swarms are 
older than or contemporaneous with thc rifts and only 21 % are younger. 

Discussion: As a population, il appears clcar on the basis of available suatigraphic information that giant 
radiating dike swarm emplacement on Venus occurred after tesscra formation and regional flooding but 
prior to most impact cratering, suggesting that the swarms formed during or shortly after the global 
resurfacing event. With the cxception of Eistla Regio, where they are uniformly younger than swarms, 
wrinkle ridges near dike swarms must also have formed during and thus may be linked to the waning stages 
of global resurfacing. Though wrinkle ridges and dike swarms appear to reflect the same global stress field 
across much of the planet [I], indirectly implying that the two populations are approximately the same age, 
this relationship remains tentative since wrinkle ridges predominantly occupy lowland plains where few 
swarms are found. In contrast to wrinkle ridges, dike swarms primarily predate or in a few cases were 
emplaced during rift formation, consistent with the interpretation that rifting is generally younger than the 
mean planetary age of 300 M.y, and that prolonged tcctonic deformation has occurred locally during the 
interval since global rcsurfacing ccascd [3]. 
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