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ANALYSIS OF CRATERS ON THE FLOOR OF AITKEN. A. 5. Walker and Farouk
El-Baz, National Air and Space Museum, Smithsonian Institution, Washington,
D.C. 20560.

The lunar crater Aitken (Fig. 1) is located at 1795, 173°E within undif-
ferentiated farside highlands. The crater is approximately 145 km in diameter
and 5 km deep (1). Aitken has a continuous ejecta blanket that extends out-
ward to anprbximately one crater diameter. Flow patterns, ejecta, dunes, and
sharp secondary craters extend outward to two crater diameters. The walls are
very irregularly terraced, with few flat surfaces, possibly due to the impact
of the 30 km diameter crater on the north wall. Aitken has a NS-trending
central peak that rises over 1.5 km above the crater floor.

The floor of Aitken has several unusual features. West of the peak is a
series of 400 m high discontinuous linear hills with a northwest trend.

Aitken is assigned an upper Imbrian age and is mapped as being along the north-
ern rim of the large, pre-Nectarian, South Pole Aitken basin (2). The hills
west of the central peak may reflect traces of an ancient fault system reacti-
vated by the Aitken impact.

East of the central peak is a cluster of five craters; some occupied by
domical structures. Some of these craters show "high lava marks", and three
of them are breached or partially flooded. Bryan and Adams (3) believe that
the five craters were formed simultaneously. There is a sixth crater, 4 km
in diameter, near the southwest wall that also has domical structures, and a
large (8 km diameter) crater near the south wall that displays an inner "high
lava mark". -

Aitken is one of the few farside craters that are floored with dark mare
material. The unit is mapped as being Imbrian in age (2). Although the
northwest part of the floor is darker than the rest, the mare fill is consid-
ered as one unit. The floor of Aitken is crossed by EW-trending bright
patches, possibly rays from Geiger crater, approximately 350 km WNW of Aitken.

The floor is well populated with small impact craters ranging in size
from 1.5 km to the limit of resolution of the Apollo panoramic camera photo-
graphs. Most of these craters are degraded. However, some are fresh with
a flat bottom or concentric rings; the youngest have rays.

On the lunar nearside, relative ages of mare units are determined from
analysis of the frequency of impact craters. In this study we utilize these
techniques to derive a relative age of the mare fill in the floor of Aitken.
The area north of the central peak was excluded from the study because of
the presence of ejecta material from the crater on the northern wall. Areas
with partially buried, secondary or possibly endogenic craters were also
excluded. A total surface area of 1937 km? was used in the study.

Two crater analysis methods are employed to determine the age of lunar
mare material. Soderblom and Lebofsky (4) developed an erosion model that
relates the shape of a crater to the flux of debris that impacted the surface
after that crater. This method involves visual evaluation of a photograph to
determine Dg the diameter of a crater that would be eroded to a slope equal
to the 5un angle. This diameter is converted to Dy, the diameter of a crater
that would be worn to a slope of 1° under the accumulated flux. Values of Dy,
are proportional to the relative age of the surface, with higher Dp values
being older than lower values.

Table 1 shows the Dj, values determined for Aitken from Apelloe 17 panor-
amic frames 1920, 1922, and 1926 and metric frame 840. Because of the
differing Sun illumination angle, the shadowed and unshadowed craters on the

panofamic frames cannot be combined. Boyce et al. (5) state that the



