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Orbital gravity results (1) and geologic reinterpretation (2) suggest 
that Mare Serenitatis is underlain by two basins. Extending Scott's inter- 
pretation (2) for a basin centered at approximately 24.5ON, 18OE, and modi- 
fying the ring structure of Wilhelms and McCauley (31, we derive a ring 
structure for the southern Serenitatis basin (fig. 1) with ring diameters 
consistently greater than the diameters of analogous rings of the Orientale 
basin structure. 

Southern 
Serenitatis basin (a) Orientale basin (b)  Ratio (a/b) 

Diameter Diameter (4) 

Ring 1 400 km 320 km 1.24 
Ring 2 580 km (Haemus ring) 480 km (inner Rook ring) 1.21 
Ring 3 750 km (Littrow ring) 600 km (outer Rook ring) 1.25 
Ring 4 1300 km 900 km (Cordillera ring) 1.44 

Mascon: 442 km (1) 300 km (2) 1.5 
(calculated surf ace disk) (calculated surface disk) 

Striking similarity in shape, size, and distribution of massifs and 
grabens in the Apollo 17 area and in the Rook Mountains in the eastern part 
of the Orientale basin supports the correlation of structural features sug- 
gested above. We regard the outer Rook Mountain massifs and the associated 
knobby basin material at Orientale as structural and genetic analogs of the 
Taurus-Littrow massifs and sculptured hills. 

Several recent writers (4,5,6,7) have interpreted the outer Rook ring, 
600 km in diameter, as the approximate rim of the transient cavity of the 
Orientale basin. Moore et al. (4), on empirical grounds, determined a thick- 
ness of 3.6 km of Orientale ejecta on the Cordillera rim crest and found that 
the ejecta thins away from the basin as predicted by the equation of McGetchin 
et al. (6) for a transient cavity 600 km across with 12 km of ejecta at its 
rim. In addition, the equation of McGetchin et al. (6) for small experi- 
mental craters predicts 12 km of ejecta at the rim of a 600 km transient 
cavity. Using a volume equation of McGetchin et al. ( 6 ) ,  Moore et al. (4) 
calculated the total volume of Orientale ejecta beyond the Cordillera rim to 

3 be about 4.5 x lo6 km3, in reasonable agreement with the 5.3 x lo6 km pre- 
dicted from interpretation of gravity data ( 2 ) .  

Consequent to the above interpretations and calculations, we suggest 
that the massifs of the outer Rook ring (ring 3) represent thick Orientale 
ejecta emplaced near the rim of the transient cavity. Whether or not the 
12 km estimate of thickness is correct, it seems inescapable that the ejecta 
thickness at the outer Rook ring exceeds the 3.6 km determined for the 
Cordillera rim. By extrapolation from Orientale to the slightly larger 
southern Serenitatis basin, we infer that a great thickness, perhaps 15 km, 
of southern Serenitatis ejecta was emplaced in the vicinity of the landing 
site. Later, but still during the southern Serenitatis event, the ring 
structure and radial faults that define the massifs were developed. 
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Application of Pike's (8) equations for experimental craters to a 750 km 
transient cavity suggests that the southern Serenitatis event could have 
excavated to depths near 100 km. 

Irregular lenses of differing color are visible on the massifs, and 
individual boulders include clasts at least 10 m in size. Such coarse 
fabrics, predictable in the ejecta of a large basin, may be represented at 
smaller scale in the sampled massif boulders. The station 7 boulder, for 
example, consists of greenish-gray breccia, that may represent impact melt, 
enclosing other breccia fragments. 

Figure 1. Map showing revised Serenitatis ring structure. Solid line 
segments from Scott (2); dotted line segments from Wilhelms 
and PlcCauley (3); dashed line segments this report. Cross 
shows approximate center of southern Serenitatis basin. 
Numbers (1-14) identify basin rings discussed in text. 
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Massif samples could represent southern Serenitatis ejecta. Samples 
from the North and South Massifs, even though from different topographic 
levels, have much in common. mEP-like noritic breccia and anorthositic 
breccia are the two major breccia types, defined chemically, in the massif 
samples. Each is indistinct from its counterpart in the other massif. 
Radiometric ages of massif samples cluster at about 4 b.y. (9,10,11,12,13). 
We and others (10,11,12,13) interpret this as a probable age for the southern 
Serenitatis impact event. The enclosing vesicular breccia in the station 7 
boulder is about 4 b.y. old (9) and probably is an impact melt produced by 
the southern Serenitatis impact. Local to extensive fusion seen in the massif 
samples shows the effects of elevated but highly variable temperature, con- 
sistent with expectations for the ejecta of a large basin. 

The norite boulder from the sculptured hills and a small fragment from 
the North Massif have been described (14,15) as coarse grained plagioclase- 
orthopyroxene and plagioclase-olivine crystal cumulates, respectively. 
Crystallization depths for these two rocks have been estimated to be at least 
5 km and 10-30 km, respectively (14,15). The large dunite clast from station 
2 and the so-called spinel cataclasites in the 2-4 mm soil samples mav have 
been excavated from below the 65 km seismic discontinuitv (1617). The 
occurrence of these apparently deep seated rocks suggests deep excavation in 
a major impact such as the southern Serenitatis event. 
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