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ABSTRACT
The construction and interpretation of a scale relief model of the NE Rim of Tycho are described. The region is the first

of two adjacent areas selected for their uncommon interest, owing to the presence of numerous "lava lakes" that occur at dif
ferent levels in the outer walls of the crater and the "Pebble" described by Dr. Kuiper in Appendix I. The boundaries of this
first model are 8°30' to 9°30' W and 42° 15' to 42°55' S. Its scale is 1:20,000, the lateral resolution better than 60 meters, and
the vertical sensitivity about 20 meters. A collimated light beam, 45 X 125 cm, was produced by two large Fresnel lenses.
Adjustable orientations were provided in two coordinates, as required by the different lighting conditions of the original rec
ords, Orbiter and Earth-based (Fig. 4). Elevational and albedo control on the larger scale is based on 17 telescopic photo
graphs (all but one taken with the 61-inch telescope); coordination and detail relies on five Orbiter IV and V frames. Figs. 3,
9, 15, 19, and 31 show the completed model.

The paper includes photographs of the model compared to copies of original records, allowing the reader to verify its over
all validity. The model was measured with a special device (Fig. 10), yielding a total of over 150,000 relief points, from which
a topographic map was derived having 20-meter contour intervals. This topographic map is inserted as Map A. It is accom
panied by Map B, a relief contour map, that will assist in the interpretation of the photographic records. The model area
covers 450 km2 of lunar highland. Lava lakes are found at various elevations, ranging over 2000 meters. In some cases the
lakes are interconnected. Slope angles vary from 0° to 36°. Impact craters are few in number. The rim of Tycho and two
rough-textured hills have above-average albedos.

Our procedures integrate formation from a variety of sources that on first inspection may appear contradictory; and pre
sent it in numerical form for further geophysical interpretation.

The three Appendices give supplementary information, on the Pebble, on crater counts, and on dimple craters, respec
tively.

I. Earlier Models

In connection with the LPL responsibilities in thestudy of Ranger VI-IX records, the author was
invited in 1964 to initiate, on a part-time basis, a
program of modeling lunar reliefs. The first terrain
studied was the impact area of Ranger VII on Mare
Cognitum. While the immediate aim was to clarify
the nature of the linear features and shallow craters
recorded, it was soon found that these more-obvious
features were contained in a less-obvious undulat
ing terrain representing substantial volumes (Kuiper,
1965a; Kuiper, 19656; Kuiper, 1966, and Turner,
1966).

The following year, with an improved lighting
system, a scale model was undertaken of Alphonsus'
central peak recorded by Ranger IX (JPL-NASA
Ranger VUl-IX Report).

In addition, the author modeled a few lunar
dimple craters, later accompanied by a model of a
terrestrial collapse depression, roughly surveyed and
explored during an LPL field trip organized by Dr.
Kuiper early in 1966 in which the author partici
pated. These results are summarized in Appendix III.

The author developed from 1966 to 1968 on a
part-time basis, a model of the NE rim of Alphonsus
under improved lighting conditions, based on com-
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