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A program is underway to digitize all mercurian craters greater than 5 km 
in diameter on Mariner 10 photography1. The method is very 'similar to that 
used to collect datafor the Brown University Mars Crater ~ibrary~. Addition- 
ally, an independent catalog of all nearside lunar craters greater than 7 km 
in diameter has been completed recently at the University of Arizona Lunar and 
Planetary ~aboratory3. These catalogs include data on crater location, dia- 
meter, morphology, and degradation. In addition, both the mercurian and lu- 
nar catalogs contain morphometric data on central peak heights and crater 
depths. These catalogs, yielding data for over 65,000 craters on the three 
planets, provide comprehensive bases for detailed crater population studies4. 

Comparison with previous work - Past studies of lunar5, mercurian6, a d  mar- 
tian fresh craters' have dealt with small, select samples of craters (120,130, 
and 193 craters, respectively). We report similar studies for the three pla- 
nets, utilizing the Brown University and LPL catalogs; the numbers of fresh 
craters studied through these data sets are 3020 for the Moon, 1665 for Mer- 
cury, and 33810 for Mars. Differences in frequency of occurrence of central 
peaks and wall terraces between the new and previous work are shown in Tables 
1 through 3. It appears to be extremely difficult to select small numbers of 
craters for statistical study without introducing observational bias into the 
data set, because these selective samples consistently overestimate the fre- 
quency of occurrence of peaks and terraces, especially at the smaller diame- 
ters. The percentages tend to converge at the larger diameters, probably due 
to the smaller numbers of fresh craters at this end of the size range. 

Fresh Crater Morphologies on the Moon, Mercury and Mars - The frequency of - 
central peaks and terraces, based on the Brown University and LPL catalogs, 
are presented in graphical form in Figure 1. All craters are fresh (Moon and 
Mercury: class 1 defined on the basis of rim sharpness8; Mars: classified as 
fresh on the basis of qualitative crater depth and rim c o n t i n ~ i t ~ ~ , ~ ~ ) .  No 
attempt has been made to segregate endogenically modified from endogenically 
unmodified craters on the Moon and Mercury; obvious calderas have been 
deleted from the Martian population. 

Mercurian craters generally have a greater frequency of occurrence of 
peaks and terraces than do lunar and martian craters at all diameters, until 
100 percent occurrence is attained. Martian craters exhibit a lower rate of 
frequency increase with diameter than lunar and mercurian craters for both 
morphologic features; martian central peaks never attain 100 percent occur- 
rencelo . 
Discussion - Differences in the frequencies of occurrence of these morpholo- 
gical features have been associated previously with differences in gravity on 
the three planets6~7. Since Mercury and Mars have nearly equal gravities, 
more than twice that of the Moon, the trends in Figure 1 tend to weaken this 
hypothesis. 

It has also been suggested that substrate differences may be an important 
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factor in controlling final crater morphology. 4,11 Preliminary studies in- 
dicate that the morphology/diameter relationships for craters on the lunar 
maria are very similar to those for craters on the mercurian smooth plains, 
but that the marialsmooth plains distributions of peaks and terraces differ 
significantly from both the lunar highlands and mercurian heavily cratered 
terrainlintercrater plains relationships. If more detailed work, now in pro- 
gress, upholds these preliminary observations, a number of suggestions can be 
made. First, there is statistical evidence for substrate control of crater 
morphology. Second, since similar terrain types do not cover equal areas on 
the three planets, whole planet morphology/diameter distribution should be 
compared with caution. Third, similar behavior of the lunar maria and mercu- 
rian smooth plains may indicate that the two surfaces have similar physical 
properties. This would imp that the smooth plains had an origin similar to 
that of the lunar maria.13yix Finally, differences in morphology/diameter dis- 
tributions for lunar and mercurian cratered terrains indicate that these sur- 
faces have different physical characteristics. 
References: (1) Cintala, M. J. et al. (1976) Conf. Comparisons Mercury/Moon, 
5. (2) Arvidson, R.E. et al. (1974) TheMoon, 9, 105. (3) Wood, C.A. (1972) 
The Moon, 2, 408. (4) Wood, C.A. et al. (1976) Conf. Comparisons Mercury1 
Moon, 38. (5) Smith, E.I. and A.G. Sanchez (1973) Mod. Geology, 4 ,  51. - -  
(6) Gault, D.E. et al. (1975) - -  J.G.R., 80,2444. (7) Smith, E.I. (i976) Icarus, 
28, 543. (8) Arthur, D.W.G. et al. (1963) Comm. Lunar Planet. Lab., 2, 30. - 
(9) Arvidson, R.E. (1974) Icarus, 22, 264. (10) Cintala, M.J. -- et al. (1976) 
Geophys. Res. Lett., 2, 117. (11) Head, J.W. (1976) Proc. Lunar Sci. Conf. 
7th 3 2913. (12) Cintala, M.J. (1976) Submitted to Proc. Conf. Planet. 

-3 -9 

Cratering Mechanics. (13) Trask, N.J. and J.E. Guest (1975) J.G.R., 80, 2461. 
(14) Strom, R.G. -- et al. (1975) J.G.R., 80, 2478. 

MOON - 
P e a k s  T e r r a c e s  

D - S&S LPL - - - - S&S LPL 

0-10 0 2 0 0 
11-20 26 11 12 0 
21-30 53 40 33 40 
31-40 7 9  7 5  7  9  6 8  
41-50 8 7  9 6  8 7  8 8  
51-60 100 9 1  100 9 1  
60+ 100 100 100 100 

Table 1. Comparison of frequency of oc- 
currence vs. diameter for central peaks 
and wall terraces for fresh lunar craters, 
according to Smith and ~anchez5 (S&S,120 
craters) and the Lunar and Planetary La- 
boratory (LPL, 3020 craters). In this and 
the following tables, D=diameter (km); 
central peak and terraces abundances are 
in percent. 
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MERCURY 
Peaks Terraces 

D - G - BU - G - BU - 

MARS - 
Peaks Terraces 

D - S - BU - S BU - 

I 

Table 2. Comparison of frequency Table 3. Comparison of frequency 
of occurrence vs. diameter for of occurrence vs. diameter for 
central peaks and wall terraces central' peaks and terraces for 
for fresh mercurian craters, ac- fresh martian craters according 
cording to Gault et al. (G, 130 to smith7 (S, 193 craters) and 
craters) and the Brown Univ. Mer- the Brown University Mars Crater 
cury Crater Library (BU, 1665 ~ibrar~lO (BU, 33810). 
craters). 
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Figure 1. Frequency of occurrence vs. diameter for (a) terraces and (b) cen- 
tral peaks in fresh lunar, mercurian, and martian craters. 
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