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ANOTHER ESTIMATE FOR THE PERCENTAGE OF PARTLY EMBAYED 
CRATERS IN EQUILIBRIUM RESURFACING; P. J. Muinonen, Dept. of Geo- 
sciences and Astronomy, University of Oulu, P.O.Box 400,90571 OULU, Finland 

When choosing between different scenarios of Venus' resurfacing history, one 
of the objections against an Equilibrium Resurfacing Model (ERM) [I] is an 
apparent lack of craters that have suffered a partial embayment by lava flows of 
outside origin. Any test of ERM so far, be it numeric [2,3] or analytic [4] in nature, 
has failed to predict anything even near the observed -5% of partly embayed 
craters (PECs) without violating the statistics of crater distribution. This study is 
mainly based on straightening out as many as possible of the simplifications that 
have been employed while estimating the statistical implications of the ERM. As a 
result, the expectation value for PECs falls to less than 10% from previous -30%. 

First, as a minor result, it is noted that the expected percentage of PECs in an 
earlier study [4] is an overestimation. Given its assumptions, the simple analytic 
method in itself appears adequate; the error is due to an inappropriate use of a 
median diameter of craters instead of an integration over all their sizes. From a re- 
calculation, the actual figure remains below 26% instead of the predicted 31 %. 

Another simplification that I expect to afflict the credibility of the ERM is the 
current way to present the spreading of lavas. For modelling purposes it has been 
depicted until now as a radial symmetric process that totally ignores the 
topography. The problem is a simultaneous condition of steep-edged resurfacing 
units [4] that will undoubtedly control the later flows in some manner. In terms of 
local topography, whichever of the two assumptions has a priority, it must be 
inconsistent with the other, even if the large scale features are indeed neglected. In 
this study the conformation of lava flows to local height differences is dealed with 
both analytically and numerically, the latter of which is still to be carried out. 

The analytical approach by Schaber et al. [4] presumed a surface where 
previous resurfacing unit margins don't act as obstacles for younger lava flows. If 
the flows are expected to follow the margins rather than overflow them, the 
situation changes radically. We find that an average resurfacing unit should have 
common margin with both a) preexisting units, where partly embayed craters are 
in evidence, and b) younger units that have completed a once started partial 
embayment. At first look an appropriate ratio between the two is 1:l. A new 
formula is easily obtained by removing the zone of partial embayrnent (within one 
crater radii from the unit margin) from the half of the resurfacing unit that 
represents a contact with later extrusions. 

Preliminary results from the new formula hint to a quite low percentage of 
PECs on Venus. The first estimates from an enhanced analytical model are 
compared with those of Schaber et al.'s [4] in Fig. 1. Some parameters still need 
adjusting; an integrated percentage of PECs probably stays below lo%, however. 
In numerical simulations to follow I hope to establish the actual ratio between 
older and younger neighbors of an average unit for the analytical model, and allow 
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minor -dispositions of resurfacing source points from high localities to nearby 
topographic lows. The latter will be carried out only to an extent that is statistically 
allowed by the restrictions the observational evidence poses. Further investigations 
on observational evidence will reveal if the equilibrium resurfacing could indeed 
be responsible for bringing into existence the kind of surface Magellan witnessed. 
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Fig. 1. The expected fraction of partly embayed craters of all impact signatures 
belonging to a specified size range, or a lower one. Each marking refer to the mean 
diameter in a size class. The result from the formula of Schaber et al. [4] is updated 
from 0.31 to 0.26 due to an integration over all crater sizes (circles). The new 
formula recognizes a significantly increased probability of an eventual total 
embayment of a crater by more recent flows, which in turn reduces the number of 
partly embayed craters visible on Venus surface today (boxes). The resurfacing 
unit area is assumed equal to a circle with 220 krn radius. The crater data is 
according to Strom et al. [2]. 
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