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The morphological transition from "simple" craters to those possessing slump terraces 
and central peaks, the so-called "complex" craters, indicates that the "yield strength of lunar 
material is surpassed in large craters. Terrace studies provide information concerning the 
mechanics of such failure. This information is derived fiom individual terrace morphologies, the 
morphology of terrace groups, and most importantly, terrace size and location within the crater. 
Theoretical research on crater slumping has been active for nearly a decade (Melosh, 1977,1982, 
1983; McKinnon, 1978). However, direct, observational studies of crater terraces are suprisingly 
scarse in the literature. This paper presents a simple test of existing theory. 

A map digitizer was used to obtain precise direct measurements of terrace widths from 
large format Lunar Orbiter and Apollo imagery. Moreover, stereo imagery was employed where 
possible. The craters used in this survey were chosen primarily on the basis of freshness and 
image quality. Further, an attempt was made to sample the diameter range of complex craters as 
uniformly as possible, 

The terraces of any reasonably fresh complex crater vary greatly in width, which 
generally increases outward towards the rim. It is certainly not obvious which terrace(s) are best 
suited for comparative purposes among different craters. We found it convenient to use the largest 
terraces encountered, those nearest to the crater rim, since they are most easily measured on the 
photographs and because their sequence in the progression of collapse (viz., last) is well-defined. 
We will refer to these terraces as "first order" terraces. 

Figure 1 represents a summary of the first order terrace widths observed in 36 separate 
craters ranging in size from 25 to 197 km. First order terrace width is apparently a linear function 
of crater diameter. Similar findings were reported by Croft (1984). The bars represent the varia- 
tion in width of the terraces plotted within an individual crater. 

An anomalously large first order terrace width is found in the crater Petavius (W=14.3 
km). Note, however, that this value is roughly twice as large as indicated by the trend. Since 
Petavius' age and image quality make observations difficult, it is likely that we have inadvertantly 
lumped more than one terrace together into the "first order terrace" in this case. 

There are two possible explanations for the trend. On one hand, the yield stress may 
depend strongly on the seismic energy density or other conditions in the substrate during the 
cratering process. More likely, the crater geometry just prior to the slumping of these terraces may 
be responsible. The transient crater formed just after impact is assumed to have a parabolic profile 
with a depth to diameter ratio of roughly 0.2. As terraces begin to form, the depth to diameter 
ratio decreases accordingly in response to the subsequent flow field. Consequently, the mean 
internal slope decreases resulting in the formation of succesively wider terraces. 

Melosh (1977) presented a simple non-inertial description of slumping. Together with 
simple geometric simplifications, a relationship describing the projected width W of the first slump 
terrace to form from an initial depression of parabolic profile (i.e., the transient crater) was 
determined as 

C W =- 1 I ;:::I (1) 
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where c, p, g, and L are the yield stress, substrate density, gravitational acceleration, and initial 
depth to diameter ratio respectively. The value of k prior to first order terrace formation can be 
es- timated for craters whose present depth to diameter ratio is known. This was possible for 16 
of our survey craters using data from Pike (1976). The results are presented in Figure 2 together 
with predictions based on (1) for three different yield strengths. Evidently, the data agrees fairly 
well with a constant yield strength model. However, a slight departure may be evident for the 
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three largest terraces measured. The observed 1 is certainly affected by erosion and this may 
easily explain departures in some cases. However, the departure for the largest craters suggests 
that the effective yield stress may decline slightly as the crater diameter increases. 
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t Figure 1: First order terrace 
width as a function of crater dia- 
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Figure 2: First order terrace 
width as a function of corrected 
depth to diameter ratio for 16 
craters. 
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