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CHEMICAL DIVERSITY OF THE LUNAR LIGHT PLAINS FROM ORBITAL X-RAY
DATA. Constance G. Andre,* Ted A. Maxwell,** Farouk El-Baz,** and Isidore
Adler*. “*University of Maryland, College Park, MD 20742, **National Air
and Space Muscum, Smithsonian Institution, Washington, DC 20560.

The return of highland impact breccias from the Apollo 16 landing site
has prompted several revised theories for the origin of the light-colored
smooth {Cayley) plains. Possible origins for this widely-distributed material
include primary basin ejecta (1,2), fluidized primary basin ejecta (3],
secondary ejecta of predominantly local material (4,5), volcanism (6), and
several combinations of the above. Any single origin for smooth plains
should account for: a) the wide range in age from pre-Nectarian to post-
Orientale (7), b) the smooth surface with abundant secondary craters and
crater-chains (8), ¢) the morphologic resemblance to mare material but with
generally higher visible albedo (may also be lower than surrounding terra;
9}, a} the local, patchy occurrence within colder highland craters, e) the
lunar-wide distribution outside the continuous ejecta facies of large basins
(3), and f) the unimodal elevations of nearside plains units (10). On the
basis of several conflicting characteristics, we feel that multiple origins
for smooth plains in different regions are most likely. Using both high and
low altitude X-ray fluorescence data, individual plains units on the near and
east sides of the Moon are being studied in order to further constrain the
possible modes of origin. In particular, Al/Si and Mg/Si data are being used
to detect any chemical differences between plains deposits and surrounding
soils and to measure the chemical uniformity among separate occurrences of
plains.

Our findings show that plains materials in the Descartes, Palus Somni,
Taurus Littrow and Langrenus areas have magnesium concentrations which con-
trast to those of adjacent highland soils. For instance, local chemical
variations along six Apollo 16 groundtracks in the Descartes arez indicate
a 17% decrease in Mg/Si intensity ratios from adjacent terra to the smooth
Cayley plains unit. However, in the Imbrian plains southeast of Langrenus,
the Mg/Si values are 16% higher than the surrounding terra and the older
plains wnits. Similarily, X-ray data for the small scattered occurrences
of Imbrian plains in the Taurus Littrow and Palus Somni areas suggest higher
magnesium concentrations compared to the surrounding terrain. The three
plains deposits that have higher Mg/Si ratios also have lower albedos than
both the adjacent highlands and other plains units. We believe that this
association supports an endogenic origin in these cases. An interesting
observation that may support this hypothesis is the distinctively high Mg/Si
ratios at Macrobius A and B. These post-mare craters may have excavated a
subsurface extension of the Mg-rich plains unit in Palus Somni. Those plains
units that can be chemically distinguished from the adjacent highlands con-
tradict a derivation from the local terrain, i.e. an accumulation of ejecta
from small local impacts (11) or an in situ impact melt (12).

However, a local origin may be possible for the older, higher albedo
Plains unit east of Langrenus. Here, an Imbrian/Nectarian plains unit shows
no observable difference in magnesium values from the surrcunding highlands.

To test the hypothesis of a common distant source for plains units, the
Sﬁﬂﬂth plains at Descartes and the plains material in the Taurus Littrow
highlands were compared. The dissimilarity between these compositions implies






