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Surficial chemical variations in the Smythii region are especially in- 
teresting for analysis of data from the Apollo X-ray experiments because the 
basin appears to be only partially filled with basalt. Our results based on 
systematic variation in Al/Si intensity indicate that: 1) there is no sig- 
nificant difference in Al/Si concentration between the unflooded area of the 
Smythli basin and the adjacent highlands to the west; 2) the eastern high- 
lands bordering Smythii have a considerably higher Al/Si component than those 
to the west; 3) the flooded northeast quadrant of the Smythii basin has a 
chemical signature distinct from the adjacent eastern highlands and from the 
western basin. 

X-ray fluorescence data from Smythii is statistically reliable because 
of the overlap of Apollo 15 and 16 groundtracks and the high X-ray flux due 
to the proximity of the subsolar point during the Apollo 16 mission. 

A concentration of the lowest Al/Si values in northeast Smythii where 
topographic lows in the basin are filled with mare material is indicated by 
the best fit of 409 Al/Si intensity data points from Apollo 16 to a third 
order trend surface (Fig. 1). The existence of this anomaly is confirmed by 
a cluster of low values from three Apollo 15 orbits. The trend surface also 
shows a sharper increase in Al/Si intensity to the east than to the west of 
the mare fill, partially because there are small mare patches, Im, in the 
western part of the basin. Unflooded western basin material is designated as 
Imt, Irnbrian mantled terrain on the map. 

Subtler chemical variations between the flooded and unflooded areas of 
the basin and between highlands to the east and west of Smythii are shown by 
all Apollo 16 orbits which provide continuous data across northern Smythii. 
An Al/Si intensity profile is shown in Fig. 2. This profile indicates that 
the highlands east of Smythii have considerably higher concentrations of 
Al/Si than the highlands to the west. The mare basalt unit can be clearly 
distinguished from both the western third of the basin and from the eastern 
highlands. However, the difference between the western basin and western 
highlands cannot be readily resolved. The 16-second data points on the pro- 
file are the average of data points from the same approximate longitude from 
five orbits. The orbit paths are east-west and comprise a latitude range no 
greater than 2.5 degrees. The signal to noise ratio is thus increased aqd 
chemical variation can be characterized with greater precision. 

To clarify the characteristic Al/Si intensity for the four regions, the 
individual data points for each were averaged together, excluding points with 
a composite signal, i . e . ,  highland/hasin, basin/mare and mare/highland 
contacts. The results are as follows: 
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Average Al/Si Approx. Al/Si Data Std. Dev. of 
intensity concentration points mean intensity 

Highlands west of 
Smythii (75E to 80E) 1.26 0.54 39 2 .03 

Basin material 
( 6 1 ~  to 85E) 

Mare basalt 
(85E to 92E) 

Highlands east of 
Smythii (93E to 98E) 1.47 

The Al/Si intensity difference of 0.21 between the eastern and western 
highlands adjacent to Smythii represents 15% of the total range of values 
(0.64 to 2.02) from 24 Apollo 16 orbits. This difference may be due to the 
proximity of younger basins west of Smythii. Smythii is one of the oldest 
lunar basins and there is probably more debris to the west from younger basin 
forming events, such as Crisium,than to the- east of Smythii. Although con- 
centrations of Al/Si in the terra east of Smythii are high, they are somewhat 
below the average of 0.68 (% 1.58 intensity) of the soils and fines at the 
Apollo 16 landing site in the central highlands. 

The 0.90 Al/Si intensity of averaged data points in the mare compares 
closely to the average of 0.94 from Apollo 15 data and is typical cf mare 
basalts. These averages are only slightly lower than the Al/Si intensity of 
Q, 0.97 (0.42 concentration) of soils and fines at the Luna 16 landing site in 
Fecunditatis. 

Although there are significant differences in Al/Si concentration for 
the mare, eastern terra, and western terra units, there is a minimal differ- 
ence between the unflooded basin material and the adjacent terra to the west. 
This observation raises important questions about the chemical composition of 
unflooded areas in partially filled basins. If thz unflooded basin in Smythii 
is as aluminous as the terra to the west, does this imply that the impact 
forming the Smythii basin did not penetrate below the thick eastern limb 
crust? Alternatively, has ejecta from the younger Zrisium basin to the 
northwest been superposed on both the western terra and basin floor of Smythii 
so these units appear to be chemically homoge~leous based on A1/Si data? Con- 
sidering the visible albedo, which is nearly as high as the terra units ad- 
jacent to Smythii, and the high Al/Si ratios, it is unlikely that the basin 
material is older reworked mare naterial as proposed by Stewart and 
Brennan (2). Rather, the parent material of this unflooded section of the 
basin probably has a highland-type composition. 

(1) Stewart, H. E., et al. (1975) Proc. Lunar Sci. Conf. 6th, p. 2541-2551. 
(2) Brennan, W. J. (1975) Sixth Lunar Science Conference (abs.) , p. 86-88. 
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