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At last year's LPSC I reported evidence (1) that the Voyager team misinterpreted the 
lunar cratering record, adversely affecting their interpretation of outer solar system satellites, 
which I refer to  as the "Voyager paradigm." One problem in the "Voyager paradigm" is its 
assertion (e.g., ref. 2) that the crater diameter distribution in the "lunar highlands" turns 
downward as one approaches smaller diameters in the "R-plot" format. (This is the right branch 
of a V-shaped distribution, the left branch being the familiar steep slope usually attributed to 
secondary craters or a mix of secondaries and primaries; see Figure 1). 

This year, I have documented a number of lunar farside regions that do not display the 
diameter distribution adopted by the Voyager team. Their diameter distribution is flat, and, 
more importantly, very close to the line that I proposed in 1984 (3) for saturation equilibrium 
(Figures 2 and 3; see also Hartmann and Gaskell abstract, this volume). The curve used by the 
Voyager team simply does not represent these old, heavily cratered lunar highland areas. 

The significance of this result is that the flat curve in Figures 2 and 3 is virtually 
impossible, according to the Voyager paradigm, which asserts that (a) the earliest lunar cratering 
had the diameter distribution shown in Figure 1, and (b) no saturation equilibrium exists to alter 
the "Population I" diameter distribution produced by the earliest cratering. 

If the oldest surfaces do not show the V-shaped distribution, where does it come from? 
Does it really represent a unique population of very early impactors, as implied in the Voyager 
paradigm? My new work affirms last year's preliminary result that the V-shaped distribution is 
associated with upland flooding (see reference 1). Two new examples are the Schiller basin 
region of the lunar front side, and a southern farside region, in both of which Galileo 
multispectral imaging revealed a basaltic component. Both these regions give strong evidence of 
flooding by pre-mare basaltic lavas, and both show the V-shaped distribution predicted by my 
model, as shown in Figures 4 and 5. The Schiller basin has long been suspected of basaltic 
flooding (Hartmann and Wood, ref. 4). Bell and Hawke (5) confirmed a basaltic signature for 
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Fig. 1. Lunar highlands crater Figs. 2 and 3. Actual lunar highlands diameter distributions 
diameter distribution as reported in regions uncontaminated by intercrater plains. Solid 
by Voyager team. (General lunar horizontal line is saturation equilibrium curve proposed 
front side highlands, counted by in ref. 3. 
Strom, confirmed by Hartmann). 
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the dark material excavated from dark halo craters. Finally, Blewett et al. (6) reported 
35 near-IR spectra in which quantitative analysis of pyroxene bands confirms a basaltic mare 
component on the plains surface and in dark halo craters. My interpretation is that early lavas 
flooded the Schiller basin, but are masked by a thin veneer of high-albedo highland debris, and 
that the V-shaped size distribution is caused by loss of small craters by flooding, while large 
craters survive. (The negative-slope left side of the "V" is quickly restored by secondaries in the 
post-flooding impact population, as established from the pioneering work on the Ranger photos 
by Shoemaker, Gault, and others). 

In short, my results indicate that early upland plains flooding modified visible crater 
diameter distributions. This conclusion casts doubt on the "Voyager paradigm," which states that 
differences in shapes of diameter distributions can easily be attributed to different impactor 
populations, such as the "Populations 1 and 2" discussed in Voyager team reports, or the five (!) 
independent populations discussed by several authors (7, 8). A new paradigm of planetary 
cratering histories must follow if it is accepted that the most ancient lunar regions don't show the 
V-shaped distribution, and that the V is associated with destruction of small craters by flooding. 

This work is supported by the NASA Planetary Geology and Geophysics Program. 
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Figures 4 and 5. Crater diameter distributions on lunar "upland" regions near Schiller basin and in the 
region of the basaltic signature found by Galileo multispectral imaging, showing the depression at 
mid-sizes, associated with presence of upland plains. 
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