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ABSTRACT
Table 1 presents collected data on mass distributions of fragmented rocks. Mass distributions are typically power-law

functions with exponent b; the A-values (slopes on log-log plots) increase as the samples are exposed to greater grinding and
crushing or greater energy expenditure per particle. Plots of mass distributions can be used to interpret terrestrial and extraterrestrial rock samples.

Rocks fragmented under different conditions havesignificantly different mass distributions. This
fact has been widely treated, both as a problem of
theoretical physics (Gilvarry, 1961) and as a geo
logical and industrial tool (Krumbein and Pettijohn,
1938; KrumbeinandTisdel, 1940; Pettijohn, 1957).
It has also been applied to meteoritics (Hawkins,
1960) and to the moon (Hartmann, 1965; Jaffe.
et al. 1966; Rennilson, et al., 1966; Shoemaker, et
al., 1968; Mcloy and O'Keefe, 1968; and others).
The purpose of this paper is to re-analyze some of
the older data and present some new experiments
in an effort to investigate the properties of the lunar
surface, asteroids, and meteorites.

One problem in this field is that the theoretical
parameters and the way of expressing the data vary
widely; mass distributions may be plotted as incre
mental histograms, cumulative mass of particles
smaller than x, and cumulative mass of particles
larger than x, etc. I have attempted to present the
data homogeneously below.

*Full text in Icarus, Vol. 10, 1969, in press.

It is well-known that rocks fragment according
to a power law mass distribution

N = Cm-'>
where N = cumulative no. fragments of mass > m

b = negative slope in a log N — log m plot
C = c o n s t a n t 1 )

The slope b is found to be variable, depending on the
conditions of fragmentation. For example, rocks sub
jected to a single fragmenting blow break with rela
tively low b values, typically 0.5 — 0.7. Upon grind
ing, sizes become more uniform and the slope
steepens to 1 and even greater values under certain
conditions.

The full paper discusses theoretically the con
version from this law into other forms that have been
used in the literature; examples of these arc incre
mental logarithmic distributions, incremental linear
distributions, cumulative distributions of mass
smaller than m, and distributions of size instead of
mass.

A number of experimental data are given in the
full paper. Various rock samples were experimen-
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