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Magellan imagery has revealed, as  planned, 
a plethora of fascinating geologic features of 
known and uncertain origin. Although there 
are many peculiar features unique to Venus 
(e.g. tessera, corona, craterless impacts), one 
intriguing phenomenon that combines the 
familiar with the unexpected is the occurrence 
of lava-like flows from many Venus impact 
craters [I]. Previous investigations of these 
features include [2, 3,4,  51. Possible interpreta- 
tions and explanations for the flows include 
(1) impact-induced (pressure-release) lava 
flows - i.e. true igneous flows with an origin 
below the impact crater; (2) impact melt flows - 
i.e. generated from melting within and near 
the craters; and (3) ejecta-atmosphere interac- 
tion deposits. 

In order to provide better data to evaluate 
these interpretations we have examined the 
morphological characteristics of 30 impact 
craters with flow features. These flow craters 
are identifiable on the first batches of Magel- 
lan prints distributed to non-Magellan team 
members by the NASA Planetary Geology 
Office. Consistent with the finding of Johnson 
et a1 [51, most of these flow craters have asym- 
metric or butterfly ejecta patterns indicative of 
oblique impact. Butterfly pattern ejecta should 
be much more common on Venus than on 
atmosphere-less planets because of aerody- 
namic effects on the ejecta curtain [21. Schultz' 
[21 experiments suggest that butterfly patterns 
will form with impact angles as high as 60'. 

The craters in our preliminary survey 
range in diameter from 5 to 50 km; all are 
very fresh appearing with well-defined ballis- 
tic ejecta blankets as  well a s  the flow-like 
features. Flow features are classified into two 
categories: (a) lava flow-like, lobate-ended 
deposits with lengths a few to many times 
longer than widths; and (b) areally extensive 
deposits that commonly have lobate projections 
extending from broad, relatively smooth areas 
radiating from the crater. The latter deposits 
are similar in texture to (but less hummocky 
than) the outer ejecta impact facies, and for 
some small craters can not be distinguished 
clearly. This confusion suggests that the are- 

ally extensive flow-like deposits are much 
more closely related in origin to normal ejecta 
than are the lava flow-like deposits. 

For small diameter craters (D<15 km) the 
majority of flow deposits are the areally exten- 
sive type or a combination of the two types. At 
larger diameters (D>20 km) nearly all of the 
flows are of the lava flow type. Lava flow-like 
deposits are normally radar bright or grey, but 
some are dark (e.g. in Table craters # 22, 28, 
and 30; the "crater farmn craters), and a few 
(e.g. # 29) are considerably brighter than their 
crater's primary hummocky ejecta. 

Table: Venus Flow Craters 
9 T v ~ e  Length Dir, 
1 551351 5 B 15 SE 
2 -411345 5 B 15 NE 
3 -401345 8 A 17 NE 
4 201350 10 L 20 
5 511201 10 A 22 NE 
6 1 2/352 10 A 18 NE 
7 37123 10 L 26 NW 
8 64A 60 10 A 25 SW 
9 -61349 12 L 30 W 
10 511333 13 A 30 E 
11 -5131 18 L 30 N W  
12 2910 18 L 40 NE 
13 28.315 18 A 35 NE 
14 501355 18 L 37 NE 
15 44/0 18 L 85 
16 111341 20 L 40 
17 401331 20 L 33 NE 
18 43120 20 B 22 NE 
19 81359 20 L 85 
20 51356 21 L 70 SE 
21 201355 23 L 50 
22 -281337 24 L 50 
23 32/22 25 B 50 SW 
24 1 81354 25 L 70 NE 
25 501355 25 L 45 NE 
26 201332 30 L 67 SE 
27 -24l344 38 L 90 SE 
28 -261337 48 L 110 SE 
29 14l351 49 L 90 
30 -261340 50 L 210 N 
Hotes: Diameter and flow length in kilometers. Flow 
type: A=areally extensive, B=both A and L; L=lava 
flow-like. Impact direction not given where greatly 
uncertain. 

O Lunar and Planetary Institute Provided by the NASA Astrophysics Data System 



3 2 2  LPSC X X I I I  

rnn b4,aTER FLOKS @:I VEIIUS: 3uva1, 3 .  F'1. and !I'occl, C .  A. 

The maximum lengths of flows are 
remarkably constant, extending an average of 
twice the crater diameter from the crater center 
(Figure). This relation to impact energy con- 
ceivably could be related to pressure-induced 
lava flows or impact melt flows, but is much 
more likely to be associated with atmospheri- 
cally modified crater ejecta. The most explicit 
model for the atmospheric transmogrification 
of ballistic ejecta into flow-like ejecta [21 pre- 
dicts that the location of such ejecta would be 
downrange for oblique impacts. However, our 
data show that the majority of flow deposits are 
at  right angles to the projectile direction, 
around the butterfly deposits. A second, more 
peculiar observation is that 50% of the oblique 
craters had projectile motion to the northeast, 
and 77% were to the east (Table). Either Venus 
has experienced a non-random distribution of 
impact directions, or the atmospheric interac- 
tion effects the orientation of even large ejecta 
that constitute the butterfly patterns. 
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