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BASALT THICKNESS IN MARE HUMORUM: NEW METHOD AND RESULTS 
Charles J. Budney and Paul G .  Lucey (Hawaii Institute of Geophysics and Planetology, School of Ocean 
and Earth Science and Technology, University of Hawaii at Manoa, 2525 Correa Rd., Honolulu, HI 96822) 

Basalt thicknesses in mare basins have been determined using assumptions about the 
pre-mare topography of partly buried craters. Differences in those assumptions have led to 
a factor of two difference in mare thickness estimates. Further, knowledge of thickness is 
restricted to areas in which buried craters are present. We have shown that craters in the 
mare sometimes excavate highland material from below the mare cover. Using such 
craters, and assumptions about their depth of excavation, we can obtain independent 
estimates of basalt thickness. This method allows testing of pre-mare crater topography 
models employed in the buried crater method, adds significantly more data points for 
development of isopach maps, and allows determining of thickness of stratigraphic layers 
other than mare basalts such as melt sheets where compositional contrast is present. 

The partially buried crater method employs measurements of the height of rims of flooded 
craters above the mare surface, and a model crater profile to determine the thickness of the 
mare fill in the crater. De Hon [I, 21 and De Hon and Waskom [3] employed this method 
to determine the basalt thickness at many points in the mare and used these points to 
produce isopach maps of the mare fill on the nearside. Horz [4] studied the topography of 
craters and concluded that craters were typically more degraded than estimated by De Hon, 
and used this argument to halve the depths obtained by De Hon. 

We have previously shown, using groundbased visible imaging spectroscopy, that two 
small craters in Mare Humorum exposed highland material in their interiors or ejecta [5]. 
We processed Clementine UVVIS data for Mare Humorum to verify and extend these 
results, and employed mixing models and Fe-mapping [6] to identify the presence of 
highland material in craters within Mare Humorum. We used an initial estimate of 
maximum excavation depth of one tenth the crater diameter. From these identifications and 
assumptions we estimated the depth of the mare fill where highland material is exposed and 
placed lower limits on mare thickness where craters did not penetrated the mare. The 
locations of our data (post mare craters) and De Hon's data (pre-mare partially buried 
craters) are shown in Figure 1. Using the isopach map produced by De Hon (Figure 1) we 
estimated the mare thickness at our crater locations. Figure 2 is a plot of our thickness 
estimates against those of De Hon. The dotted line with unity slope shows perfect 
correlation with De Hon. The lower line is perfect correlation with depths employing the 
greater crater degradation promoted by Horz. 

Our data are more consistent with those of De Hon suggesting that Horz has overestimated 
the degree of degradation of pre-mare craters. Our data, added to those of De Hon, can be 
used to produce more accurate isopach maps which can in turn be used to refine estimates 
of mare volumes. This method is easily extensible to other mare units. 

References: [I] De Hon (1974) LPSC 5, 53-59. [2] De Hon (1979) LPSC 10, 2935- 
2955. [3] De Hon and Waskom (1977) LPSC 7,2729-2746. [4] Horz (1978) LPSC 9, 
3311-3331. [5] Lucey et al. (1991) LPSC 21,391-403. [6] Lucey et al. (1995) Science 
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Figure 1: Isopach map of 
basalt thickness in Mare 
Humorum after De Hon 
(1979). Crosses show 
location of De Hon data; 
circles show data from this 
study; diamonds are 
craters identified for future 
study. 

Figure 2: Comparison of 
mare basalt thicknesses. 
Dotted line shows 1:l 
correlation with De Hon 
values. Lower line is 1: 1 
correlation with Horz 
values. 
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