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COMPOSITION AND STRATIGRAPHY OF THE PLINIUS-DAWES REGION OF THE 
MOON; James F. Bell I11 and B. Ray Hawke (Planetary Geosciences, SOEST, U. of Hawaii, Honolulu 96822). 

Introduction. The border region between Mare Serenitatis and Mare Tranquillitatis is compositionally and 
stratigraphically complex. Geologic mapping of this region and previous remote sensing studies have revealed high 
and low Ti mare units, pyroclastic formations, and Imbrian ejecta [e.g. 1-51. In an effort to expand on these previous 
studies, we have been studying this region extensively using groundbased CCD imaging, near-IR spectroscopy, and 
radar [6-81. This abstract reports some of our most recent analyses of imaging and spectroscopy data near the craters 
Plinius and Dawes. 

Results. Figure 1 shows a sketch map of a 280 by 150 km subset of our study region, centered near 16ON. 25OE 
and including the Eratoshenian crater Plinius (43 km), the Copernican crater Dawes (18 km) [13], and bounded by 
Prom. Archerusia in the Haemus Mountains to the west and Mons Argaeus to the east. Dawes and its ejecta blanket 
are contained within an extensive, rectangular-shaped higher albedo region. Plinius is also surrounded by an area of 
slightly higher albedo, although the crater itself has little bright external ejecta. 

Figure 2 shows some near-IR CVF spectra taken in the Plinius-Dawes region in October, 1985 from Mauna Kea 
Observatory. These spectra represent averages of 3 to 6 spectra collected using a 5-8 km aperture. A linear continuum 
slope has been removed from each spectrum to accentuate absorption bands. The 1-pm absorption band varies 
significantly among these regions. Dawes has a symmetrical band centered at 1.0 pm that is deeper than that of the 
surrounding mare (vis. spectrum (C)), indicative of a lesser degree of soil maturity [9]. This could be due to the 
young age of Dawes or the preferential exposure of fresh rock facets on steep crater wall surfaces. Plinius has a more 
complex 1-pm band. In places such as the SW wall and SW floor, the band looks rather symmetrical and is centered 
near 1.0 p. The band is not as deep as that of Dawes, however, nor does it appear to be as deep as that of the 
surrounding "mature" mare. The 1-pm band in the Plinius central peak and NE wall regions is clearly composed of 
two features: a short-wavelength component centered near 0.92 p n  and a longer-wavelength component centered near 
1.0 pm. The 0.92 pm feature is weaker than the 1.0 pm band in the NE wall spectrum, suggesting that this is 
primarily mare material with minor highlands contamination [e.g. 101; however, the 0.92 pn band is much more 
prominent in the central peak spectrum, suggesting that the peak is primarily highlands material with minor mare 
contamination. These data provide a tantalizing glimpse of the mineralogic complexity of this region. 

In order to more fully assess the compositional variability of the Plinius-Dawes region, we obtained narrowband 
filter CCD images in 6 colors from the near-UV to near-IR from Mauna Kea during August, 1990 [6,8]. These 
images have a spatial resolution of 1-2 km. Analysis techniques included color ratio maps and linear spectral mixture 
modeling [6,11]. Figure 3 presents results from a mixing model using 4 endmembers chosen from the scene: (A) 
high Ti Tranquillitatis mare; (B) Haemus Mountains highlands material; (C) bright immature mare crater; and @) 
low Ti mature Serenitatis mare. The mixing model attempts to find the best-fit linear combinations of these 4 
endmembers to reproduce the 6-color spectrum of each pixel in the image while constraining the fractions of each of 
the endmembers to sum to unity. In Figure 3, brighter pixels mean a higher fraction of that particular endmember at 
that location. For example, the lower left comer of the scene is predominantly featureless, dark, high-Ti mare. Thus, 
in the high-Ti mare endmember image (A) this part of the image is bright, while it is relatively darker (lower 
fractions) in the other endmember images. 

Our linear mixing results verify and extend the spectral interpretations discussed above. In Figure 3B, the Plinius 
central peak and several regions of the floor clearly have a substantial Haemus-like highlands signature. Small 
outliers of highlands material can be seen in the NW ejecta as well. The "maturity" endmember (C) shows a relative 
enhancement in bright mare crater-like materials in the walls and central peak of Plinius, consistent with the 
occurrence of steep slopes in those regions. Perhaps most surprisingly, the low-Ti endmember image @) shows that 
several regions of the floor and S-SW crater rim exhibit a spectral signature more like that of Serentitatis mare than 
Tranquillitatis. Dawes has little or no highlands signature in its 6-color spectrum. It registers a very high fraction of 
immature component (C), however, and Figure 3 seems to indicate that the brightness of the rectangular region 
surrounding Dawes is due to maturation rather than compositional effects. 

 implication^. The occurrence of highlands material in and around Plinius may be related to its proximity to the 
Haemus Mountains. Apparently, the pre-existing high-Ti mare was shallow enough so that Plinius excavated some 
of the underlying Fra Mauro formation highlands as well as a small amount of low-Ti (presumably Serenitatis) 
mare. Assuming a maximum excavation depth of = 1/10 the crater diameter for Plinius [121, this implies an upper 
limit of - 4 km for the thickness of Tranquillitatis mare in this region. Obviously, the role of pre-existing 
underlying topography is important in extending this thickness estimate away from the crater. The lack of a bright, 
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highlands-rich ejecta blanket surrounding Plinius is puzzling. Perhaps the bright ejecta has been buried by younger 
pyroclastics associated with graben north of the crater, but there is no strong spectral evidence for such deposits. 
More likely, vertical mixing of the the bright ejecta with the dark, surrounding high-Ti mare has effectively erased 
the highlands signature. Dawes has not excavated either highlands or low-Ti materials. The extensive rectangular 
region containing Dawes and its ejecta appears bright because it is apparently still immature. 

Figure 1. Sketch map showing major geologic units of 
the Plinius-Dawes region. S: Serenitatis; T: Tranquillitatis; 
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