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We studied the directional distribution of individual ejecta lobes of impact craters on 
Venus in order to find similarities that could help us to understand processes involved in ejecta 
formation. We were also interested in how the shape of the lobesaffect the fractal properties of 
outlines of these craters. 10 impact craters with distinct outlines were selected for the study for 
which we measured the width, length, angular position and difference from radial direction of the 
lobes. Oblique impacts seem to divert ejecta lobes near the impact direction more than elsewhere. 
The shape of lobes seem to be a unique property of a aater, but is not in correlation with the 
measured fractal dimension values. 

Measurements. 10 impact craters on Venus were selected for this preliminary study according to the 
distinctness of the ejecta and lack of obvious outflow-type ejecta. In each aater, lobes that did not 
show typical outflow features like channels or downslope turn were selected for the study. Also 
lobes smaller than appr. 1 km were left out from the study because of increased error in the 
measurements. A total of 118 lobes were measured. 

Length of each lobe was measured from its distal end to the line of measured width, which was 
selected perpendicular to the line of length, and as close as possible to the location where the lobe 
separated from the ejecta margin. The angular position of each lobe was measured from the 
geometrical center of the crater to the distal end, and directional difference between this radial 
direction and the line of length was calculated. The position of the lobe was measured clockwise 
from 0" to 360" with east as a reference point (=OO). Direction of the impact was estimated from the 
morphology of the ejecta in the same range with an uncertainty of -10". 

Results. The direction of the impact can be seen from the number of lobes at a certain angular 
position and from their directional difference to the radial direction (fig la). This difference is 
high at the direction of the impact and much lower elsewhere (fig. lb). The number of lobes is low 
at the direction of the impact but increases with distance, until a peak at the position of about 80- 
90" (symmetrically from the impact direction) is reached (fig. 1). This could be explained with the 
fact that the impact angle in an oblique (<50° measured from the horizontal) impact diverts 
energy to certain directions more than others. Another explanation is that impinging wake from 
the impactor would turn the moving ejecta more near the impact direction. These results could give 
us additional criteria when determining the impact direction [I]. However, more measurements are 
needed to prove this as a valuable method. 

The directional difference from the radial direction as a function of the position of the lobe reflects 
another similarity in profiles of different craters: the wavy nature of the curve. Figure 2 shows 
data of Adivar (diam. 31 km), and similar results were obtained for a few other craters, although 
this pattern was not well preserved or typical of all 10 examples. In the case of Adivar, the data is 
quite symmetric so that even a wavelength is quite well defined. The wave pattern indicates a 
tendency of adjacent or nearby lobes to turn towards each other or keep near each other during the 
ejecta emplacement. One mechanism responsible for this could be that adjacent lobes form from a 
larger ejecta outpouring, which divides into two or more individual lobes when it begins to settle 
down. 

The shape of the ejecta lobes seem to follow equation (1) in most of the craters 

where a and b are constants. The shape of the lobes seems to be a unique property of each crater, 
because this suggests that the ratio of the logarithms of lobe width and length is constant for each 
crater. The slope of this line (constant a) for each investigated crater varies between 0.21 and 1.23 
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and constant b between -0.62 and 1.61, and they have an inverse correlation to each other. This 
means that both length and width stay in certain limits in all craters. 

The data shows no evident correspondence of these constants against the diameter or fractal 
dimension of the crater [2]. Length and width may not be enough to describe the shape of a lobe 
suffiently. Another possibility is that the relationship between the shape of the lobes and the 
fractal dimension or the crater diameter is much more complicated than what we were able to 
investigate and much more data is needed. 

Figure 1. a) Each dot represents an 
ejecta lobe. Vertical axis shows 
the difference between radial 
direction and the actual direction 
of each lobe in degrees of angle 
(absolute values). Horizontal axis 
represents the position of the lobe 
as measured from the impact 
direction. 
b) Lobe number density as a 
function of angular distance from 
the impact direction. 
C) Mean directional difference 
from radial 

Fig. 2. The difference between 
radial direction and the actual 

180 direction of each lobe for crater 
Adivar. Positive values meaning 
that the angle is to the right 
when seen from the centre of the 
crater. Horizontal axis shows the 

0 position of each lobe relative to 
I east Direction of impact is appr. 

140". 
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