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The resurfacing history of Venus is constrained by the following 7 characteristics of 
the impact cratering record: (1) the areal distribution of the craters cannot be distinguished 
from a random distribution (Phillips et al., 1992), (2) the hypsometric (elevation arealcrater 
density) distribution of the craters cannot be distinguished from a random distribution 
(Banks et al, these abstracts), (3) the random crater distribution is independent of size; 
small craters are generally as randomly distributed as large craters (Phillips et al., 1992; 
Schaber et al., 1992), (4) fully 84% of the craters are in pristine condition, (5) only 2.5% 
of impact-related features (crater deposits and craterless splotches) have been embayed by 
lava, and only 3.5% of the craters are highly fractured, (6) there is no definitive evidence 
that the parabolic features (covering about 9% of the surface) or the halos surrounding 
craters have been embayed by lava, and (7) the lava embayed craters are concentrated in 
zones of recent volcanism and the highly fractured craters are associated with major rift 
systems along the equatorial highlands. 

A global resurfacing event simply and easily accounts for all constraints on 
resurfacing imposed by the cratering record. It is consistent with (1) the spatially random 
crater distribution and its diameter independence, (2) the random hypsometric crater 
distribution, (3) the very low abundance of embayed craters and crater-related features, and 
(4) the low abundance of fractured craters. Further, the model is consistent with the 
concentration of embayed and highly fractured craters at zones of recent volcanism and 
tectonism. Price and Suppe (1993) also find the crater distribution is inconsistent with 
equilibrium resurfacing, and instead reflects a production population modified by limited 
tectonism and volcanism. The global resurfacing model proposes that a global resurfacing 
event involving both tectonism and volcanism occurred about 300 m.y. ago and obliterated 
the pre-existing cratering record. Its duration is unknown, but it must have ended suddenly 
relative to the crater production rate. Otherwise, there would be significant variations in the 
crater density and sizeldensity distribution. The very small number of fractured and lava 
embayed craters, most of which are concentrated in zones of recent tectonism and 
volcanism, suggests that it ended in a short time compared to the cratering rate. An estimate 
of the rapidity with which the global resurfacing event ended can be determined by Monte 
Carlo simulations using the estimated cratering rate , and an initially high resurfacing rate 
that declines with time over the period since the global resurfacing event. In these 
simulations the interval between resurfacing events was increased as the simulation 
progressed. For a given initial resurfacing interval the rate of this increase was determined 
by varying it in multiple runs. The rate of increase that results in the observed percentage of 
embayed craters and crater-related features (2.5%) sets the upper time limit for terminating 
the global resurfacing event. For a wide range of initial resurfacing intervals, the Monte 
Carlo simulations suggest that the global resurfacing event ended within a time interval no 
greater than 10 m.y. It may have ended within a shorter period of time, but more accurate 
results cannot be determined because of the current uncertainties in the data. This event was 
followed by greatly reduced tectonism and volcanism on a global scale; however, these 
processes clearly did not cease entirely (Schaber et al., 1992). The observed crater 
population has accumulated up to the present time, and the present stratigraphy of the 
volcanic plains and highland surfaces is largely, but not entirely, the result of the latest 
resurfacing event. Modification of those surfaces over the past 300 m.y. or so has been 
dominantly the result of simple fracturing (with limited extension) and regional volcanism 
at such a low level that the cratering record was left virtually intact (Shaber et al, these 
abstracts). 
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Monte Carlo simulations indicate that the number of volcanic events required to 
cause about 2.5% embayed craters and related features ranged from 400 to 600, and the 
percentage of the planet resurfaced ranged from 4% to 6%. In reality each of the 400 to 600 
events would probably consist of more than one eruption, so that the cumulative number of 
eruptions could have been much more. One or two eruptions at one site might result in a 
lava thickness of about 100 m, but multiple eruptions at one site could build an edifice 
about 1 km thick or more (there are not 400 to 600 volcanoes 1 km high on Venus). If we 
consider all the deposits to be 100 m thick, or all of them to be 1 km thick then this should 
span upper and lower limits of deposit thicknesses. Thus, the probable minimum and 
maximum lava production rate on Venus is 0.01 to 0.15 km31yr since the global event. 
This is about 10 times less to slightly more than the lava-production rate (0.11 km31yr) of 
Kilauea alone, one of the most active volcanoes on Earth (Holcomb, 1987). Thus, the 
estimated eruption rates since the global resurfacing event are less than estimated current 
rates of intraplate volcanism on Earth (0.33 to 0.5 km31yr), and orders of magnitude less 
than the Earth's magmatic output (intrusive and extrusive) of 26-34 km31yr (Crisp, 1984). 

The global resurfacing event involved both tectonism and widespread volcanism 
that probably operated in concert. The various terrains have complex relative ages; (1) 
plains have a variety of stratigraphically different ages, (2) fracture belts transect plains and 
highlands and, in turn, are locally embayed by plains, (3) in some areas, e.g., Ishtar Terra, 
the folded margins of highlands postdate the adjacent plains, and (4) coronae show a 
variety of relative ages. 

In general, most of the plains surrounding tesserae appear to embay these units, and 
are, therefore, younger. This suggests that intense crustal disruption generally, but not 
wholly, preceded widespread plains volcanism. The average age of the tesserae is the same 
as the average age of other terrains (Schaber et al, these abstracts). Tesserae, however, are 
the most highly disrupted terrain on Venus and may be the only terrain that has survived the 
last global resurfacing event, although it has been severely disrupted by it. It is the only 
terrain that has circular features that may be highly disrupted impact craters that survived 
the global resurfacing event. Detailed geologic mapping of this terrain will help place it 
within the context of the global resurfacing model, and may show multiple episodes of 
major deformation events that coincide with earlier global resurfacing events. 

The subtle stratigraphic age differences that occur on most of the Venusian plains 
likely date from late stages of the global resurfacing event (Komatsu et al., 1993). Komatsu 
et al. (1993) have also suggested that the global resurfacing event may be responsible for 
the formation of the remarkable canali-like channels on the planet. Unfortunately, these 
differences in age cannot be determined by crater statistics because of the low overall 
density and statistically random spatial and hypsometric distribution of craters. Refinement 
of the relative chronology of events within this global resurfacing episode and the limited 
activity that followed will require detailed geologic mapping using established stratigraphic 
methods. 
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