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Remotely sensed spectral and photometric data are highly indicative of the 
composition and the physical state of the lunar surface. In 1989 we started a 
program of telescopic lunar observations to achieve a new multispectral and 
photometric database. The observations were made at the Mauna Kea 
Observatory/Hawaii using the DLR CCD camera equipped with 12 narrow band 
filters (bandwidth = 20 nm) from 0.38 pm - 1.0 pm. The spatial resolution is 2 
krn / pixel. The data reduction of the earth-based multispectral imaging data 
includes the correction of errors caused by the instrument (dark current, flat 
fields), the correction of the extinction, the registration of the spectral channels 
and the calibration to the Apollo 16 landing site, as standard spectral calibration 
area. Besides this, a differential photometric correction based on the model of 
HAPKE (1;2) was applied for bright, intermediate and dark regions, 
respectively. The determination of spectral-chemical correlations through 
laboratory measurements of lunar samples (3) enabled us to calculate the 
geochemical composition of the spectrally defined basalt units for Fe, Ti, Al, 
and Ca. In addition, ages of distinct mare basalt units were obtained by 
determining the crater size frequency distribution and deriving absolute ages 
through the lunar cratering chronology model (4). 
With regard to the calibration of the Galileo SSI data, aquired during the 
Earth/Moon encounter in december 1990, we focused on Mare Humorum. 
Flamsteed, the Bullialdus region and some other areas like Riimker, Marius and 
Schiaparelli were also examined. These areas, situated inside the Oceanus 
Procellarum or south of it, are all part of the western lunar hemisphere. 
Previous multispectral and geological studies (5) showed, that Mare Humorum 
is a multi-ring basin filled with at least four spectrally distinct basalt units (unit 
I, IIa, IIb, III).The iron and titanium rich unit I in the north of the inner basin 
is the youngest (3.45 by), followed by the regolith mixing zone of unit I1 (3.46 
by) and the medium titanium basalts of unit III (3.51 by). Unit Ilb and unit I11 
also exhibit ages of 3.75 by and 3.71 by, which are caused by the underlying 
substrate. Due to an error of + 50 to + 100 million years in the determination 
of the basalt ages by crater size frequency distribution, the results must be 
interpretated very carefully. The interpretation of the concentration maps shows 
a depletion of iron and titanium from the NE to the southern parts of the inner 
basin, consistent with a possible filling of the Humorum basin by Oceanus 
Procellarum lavas. However, for A1 and Ca there is no detectable change in 
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content over the whole basin. Our investigation of the bright craters inside unit 
I1 and I11 support the idea of a surface penetration and an excavation of 
underlying highland material (6) ,  indicated by lower contents of Fe and Ti and 
higher contents of A1 and Ca. Correlating the location of the bright craters with 
the spectral and chemical results, we found, that only the craters at the edge of 
the basin were able to penetrate the surface basalts. Therefore, we expect a 
rapid increase of basalt thickness from the border to the center of Mare 
Humorum. Based on our remotely sensed data we made correlation diagrams 
for Ti02 versus FeO and for A1203 versus FeO. 

* age of underlying substrate 

unit 

I 

IIa 
IIb 

I11 

Tabelle 1: Summarized results of the spectral units inside the Humorum Basin 

The Harnsteed region of Oceanus Procellarum is also known to be composed of 
spectrally distinct basalt units (7). Using spectral ratios and normalized 
differences we were able to distinguish at least 5 spectral units with ages 
between 2.5 by and 3.59 by. Compared to the Humorum Basin, the 
determination of the basalt geochemistry brought slightly smaller contents of Fe 
(16-19 wt%) and Ti (4-8 wt%) and a higher content of Ca (7-13 wt%). A1 
varies from 5 to 12 wt%. Like in Mare Humorum it is obvious, that the 
younger basalt units are enriched in Fe and Ti, compared to the older units. A 
depletion of Fe and Ti from the northern to the southern parts of our imaging 
data (i.e. from the center to the margin of Oceanus Procellarum) was also 
found. 

age 
(by) 

3.45 

3.45 
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Normalized 
difference 

low 

high 
medium 

very high 

FeO 
(wt%) 

18-19 

17-19 
17-19 

17-18 

CaO 
(wt%) 

8-10 

8-10 
8-10 

8-10 

T i 0 2  
(wt%) 

6-9 

5-9 
5-9 

5-7 

A1203 
(wt%) 

8-10 

8- 10 
8-10 

8- 10 


