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Continuing studies of impact craters formed on lunar and 
planetary .surfaces have shown that bowl-shaped craters form the 
largest number and simplest class of impact structures observed 
in these studies. Gault et al. (1) and others have developed 
models which describe complex physical processes associated with 
the mechanics of crater formation. Others have developed crater 
growth models for use in modeling ejecta emplacement (2). As 
yet, however, there have not been quantitative descriptions of 
the various dynamic processes which occur during the formation 
of this simplest class of crater. 

Recent use of a "quarter-space" technique has permitted 
various interior dynamic processes which occur during the forma- 
tion of a crater produced by the near-surface detonation of 
small high-explosive charges to be photographed using high-speed 
cameras. Although the crater formation process initiated by 
the impact of a hypervelocity body is not identical with that 
initiated by the detonation of a high explosive, the processes 
are similar in terms of crater morphologies and structural de- 
formations ( 3 ) .  Morphologies and structural features of a 
variety of laboratory-scale explosion cratering experiments have 
been compared favorably with features of a number of large ex- 
plosion cratering experiments (4). Further study of the mechan- 
ics of formation of various lunar and planetary crater struc-. 
tures must continue to rely heavily on information obtained from 
small-scale impact and explosion experiments. 

Currently, small high-explosive charges are being used to 
form bowl-shaped craters in various homogeneous media. High- 
speed films of these experiments in the quarter-space container 
provide a source for quantitative information regarding crater 
growth rate and the displacement oE a large number of discrete 
tracer particles in the cratered region and the region surround- 
ing the crater. 

A quantitative description of the rate of growth of bowl- 
shaped craters formed in Ottawa Flint Shot is presented in 
Figure 1. In this figure the ratio of instantaneous crater 
volume, depth, and radius to maximum crater volume, depth, and 
radius is plotted as a function of the ratio of the time after 
detonation to the time required to form the crater. The time 
required to form the crater was arbitrarily defined to be the 
time after detonation when a slight inflection of the interior 
surface of the ejecta plume is observed in the region of the 
developing crater rim. Two explosive materials, lead azide and 
PETN, were used to produce the craters. Although both explosive 
charges yield the same caloric energy, 2.25 x lo10 ergs (5), the 
final volumes of the craters formed in identical media differed 
by a factor of 1.8. Final apparent crater volume, radius, and 
time of formation were 424.6 cm3, 92.6 mm, and 56.3 msec, re- 
spectively, for lead azide and 231.8 cm3, 74.6 mrn, and 46.9 msec, 
respectively, for PETN. Data presented in Figure 1 suggest that 
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Figure 1. Rate of Growth of the Volume, Depth, and Radius of 
Bowl-Shaped Craters Produced by the Detonation of Small High- 
Explosive Charges in Ottawa Flint Shot. 
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processes which govern the geometry of the crater are independ- 
ent of the source which motivates formation of the crater but 
are very dependent on the material properties of the cratered 
medium. These results are not surprising since Oberbeck (6) de- 
monstrated for given experimental conditions, that laboratory 
impact craters could be simulated by detonation of small explo- 
sive charges at a shallow depth of burst. 
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Results of work currently being performed, using several 
charge weights, depths of burst, and cratering media, will pro- 
vide significant enlightenment with regard to extending the 
results of this small-scale study to discussions of the forma- 
tion of much larger bowl-shaped impact craters. 
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