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APOLLO 17 LUNAR SOUNDER: EVIDENCE FOR GRABEN STRUCTURE IN THE 
PROCELLARUM BASIN?; B.L. Cooper, The University of Texas at Dallas 

Ground-penetrating radar data collected during the Apollo 17 mission were examined using a newly 
developed technique which permits useful analyses of the optical-format data1, whereas previously only 
holographic or digital-format data could be analyzed. Optical results generated for the Serenitatis Basin 
correlate well with previous holographic-data results, suggesting that this technique can be applied with 
confidence to areas not previously studied. 
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Figure 1 .  (Vertical exaggermtion = 23X). (a). The entire Procellarum Basin could not be imaged in less than three frames of 
data, so it was necessary to splice the profiles together after they had been created from separate images. @) In each of the three 
sections, the profiles from two orbits were placed in separate image planes, then one was rotated and translated with respect to the 
other until the two profiles were visually aligned. A correlation procedure then revealed which data points were shared by both 
profiles. (c) The data has been interpreted as representing two gently dipping planes at points A and B, with a relatviley flat 
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I have generated two profiles of the Procellarum Basin along the Apollo 17 groundtrack, one of 

which is shown in Fig. la. The profiles were co-registered and correlated using a multiple-orbit 
correlation technique similar to that used for the holographic study2. The result of this correlation is 
shown in Fig. lb, and the correlated profile is interpreted in Fig. lc. On the basis of this preliminary 
interpretation, there appears to be an extensive subsurface horizon in the Procellarum Basin. 

Calculated depths are given at various points along this horizon. In the western part of the basin, it 
has a calculated average depth of 1015 meters. The horizon becomes shallower to the east, with a 
smallest depth of 650 meters attained near the edge of crater Kepler. Although it would be possible to 
extend the line of this horizon further eastward, the connections between data points would be 
speculative. Also, although a fairly continuous horizon appears to exist westward of the basin, it is 
possible that those reflection points are artifacts caused by off-nadir surface returns from the rough 
highlands topography. 

Two other reflectors are of interest in Fig. lc, which are marked "A" and "B". The reflector at "A" 
has a 2.9 degree slope, and does not appear to be a continuation of the major reflector. An additional 
subsurface reflector at point "B" has a calculated dip of 2.4 degrees in the upper part, decreasing to 1.4 
degrees in the lower part, before its trace is lost. 

There has been some controversy about the origin of this largest lunar basin. Some workers think 
that it is the remnant of a mega-impact basin ( ~ a r ~ a n t u a n ) ~  and that the Imbrium event, which occurred 
later, obliterated evidence for the circular part on the eastern side. Subsequently, it was suggested that 
the Procellarum Basin is a sector graben which formed as a result of the Imbrium impact event4. 

The dips of the two reflectors "A" and "B" do not give unambiguous evidence for either structural 
interpretation. However, the profile of Oceanus Procellarum is noticeably lacking in features which are 
suggestive of peak ring structure. Evidence for peak-ring structure was seen in the Serenitatis Basin 
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profile (Fig. 2), and if peak rings exist in the Procellarum Basin, it would seem likely that they also 
could be detected by the ALSE radar data. The lack of any features in the Procellarum Basin profile 
which are analogous to these draping and truncated subsurface features provides evidence against an 
impact-basin origin for Oceanus Procellarum. By default this leaves the other model, that of a sector 
graben, as seeming more likely. 

Mare Serenitatis 

Ic. Interpretation of (a) 1 d. Interpretation of (b) 

Figure 2. (Vertical exaggeration = 23X). (a) Profiles from orbits 16 and 18 were correlated in the manner described for Fig. lb.  
(b) Profiles from orbits 17 and 18 of Mare Serenitatis were correlated in the same way. (c) A deep horizon is apparent in the 
interpretation of 2a, whereas (d) a shallower horizon is more apparent in the interpretation of Fig. 2b. In both interpretations, 
draping and truncated featres west of the Dorsa Lister area suggest that the horizons are affected by the presence of a peak-ring 
Structure. 

The radar-calculated depths for horizons in the Procellarum Basin are somewhat shallower than those 
predicted by previous geological models5, and no clear horizon demarcations are seen in the eastern 
basin. Because highlands material is exposed at the surface in several places on the eastern side of the 
basin, it is likely that kilometer-size-blocks of ejecta are creating randomly oriented returns in the eastern 
basin. 

Both regolith and crater ejecta could have a lower density than consolidated rock, providing enough 
dielectric contrast to produce a radar-reflective interface. In the case of the reflectors which occur 
beneath exposed ejecta in Oceanus Procellarum, the situation might be reversed from that in the 
Serenitatis basin. Instead of having a basalt-regolith-basalt sequence, perhaps here there is an ejecta- 
basalt-ejecta sequence. 

The Apollo 17 ground-penetrating radar data is a useful tool in evaluating lunar basin structure. Use 
of this data, much of which was previously neglected, provides circumstantial evidence for graben 
structure in the Procellarum Basin, as well as new insights into the depth and arrangements of major 
subsurface features. 
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