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The Gruithuisen domes 6 and y, located in the northwestern border of Mare Imbrium, are 
relatively high albedo features standing hundreds of meters higher than the mare and highland 
adjacent topography. Stratigraphic relations show that these features are of lmbrian age and 
that their formation is contemporaneous with the emplacement of the main sequence of mare 
deposits. High resolution Lunar Orbiter, color difference images, and reflectance spectra have 
shown that the domes are morphologically, texturally and spectrally distinct from the 
surrounding highland and mare materials (1). They show no obvious affinities with the 
highland background topography and although their origin is volcanic, their eruption style is 
distinct from mare basalt eruption styles (1,Z). The morphology of the flows that are on and 
surrounding the domes clearly indicates that these flows are highly viscous in their 
emplacement and may also have been explosive in places. The similarities of the Gruithuisen 
domes 6 and y to terrestrial silicic domes, in terms of morphology and viscosity of lavas, has 
led to the interpretation that these features might possibly be related to plutons of granitic 
composition which may occur within or below the lunar crust (2). 

An extensive spectral mapping (UV-visible-near-infrared domain) of the Gruithuisen 
domes region with high spatial (sampling: 0.7 kmlpixel) and spectral (R=100) resolution 
CCD images has been made at the 2 meter aperture (F/D=25) telescope of the Pic-du-Midi 
Observatory (France). The region under study is centered on the Gruithuisen 6 and y domes. It 
extends from a mare region located south of the domes to the blanket ejecta of the crater 
Mairan A to the north, though the crater itself is not included in the image. It respectively 
includes to the West a portion of the highlands, and to the East, a portion of the western 
border of Mare Imbrium, approximately located between the craters Gruithuisen B and 
Mairan E. 

The datasets, obtained in the October 1989 full-moon period, under 15" of phase angle, 
consist in repeated runs comprising 10 selected narrow-band images at 0.40, 0.56, 0.73, 
0.91, 0.95, 0.97, 0.98, 0.99, 1.02 and 1.05 micron. The processing of the data allows for 
the production of a three-dimensional high quality spectro-imaging dataset, with each image 
pixel characterized by its spectrum ranging from 0.4 to 1.05 Fm. Reflectance spectra 
retrieved from the three-dimensional dataset are normalized to a standard area taken in a 
mare region south of the domes. Depending on the information being considered (reflectance 
or reflectivity), these spectra are scaled or not to unity at 0.73 pm (3). 

Mare rnaWiah: 
In the near-infrared domain, spectral characteristics of the mare regions within the image 

are homogeneous and are spectrally identical to the standard area. Exception is for the 
northern portion of the western border of Mare lmbrium seen in the image, which shows 
depleted ratios about 4% relatively to the standard. However, mare regions show spectral 
variations relatively to the standard in the UVfVIS image. Both a portion of the mare located 
south of the domes, and of the western border of Mare Imbrium, have a 0.40/0.73 pm ratio 
slightly above (about 4%) the standard. For the northern portion of the western border of 
Mare lmbrium depicted above, this ratio is about 10 to 12% above the standard. This mare 
unit is therefore bluer than the mare unit taken as the standard. The observed distribution 
and the spectral characteristics of the basalt units within the image are consistent with the 
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previous global mapping of Pieters, and suggest that the standard area has a spectral type 
close to that of MS2 (4). 

Domes: 
Spectra retrieved in the dataset from both the Gruithuisen 6 and y domes (and also from the 

small dome located northwest of y) are very consistent with those of red spots relative to MS2 
(I), particularly in the case of Gruithuisen 6. In relation to the following, it is of interest to 
note that when not considering the UV spectral behaviour, these spectra are close to highland 
materials spectra (1). 

a m o w :  
Relying on this spectral information, a spectro-mixing analysis considering two 

endmembers (mare and dome endmembers) reveals that the image spectral variability both 
in reflectivity and reflectance can be globally explained, with an overall image residual at the 
level of 1.4%. 

Nevertheless, spatially organized patterns display significant local residuals in the UV-VIS 
domain (0.40, 0.56, 0.73 pm) which are clearly distributed within or in the vicinity of 
identified morphological units (6 and y domes, Gruithuisen A crater and the blue mare unit in 
Mare lmbrium described above). This is very likely related to UV-VIS spectral slope 
variations possibly due to different causes (Ti02 content, maturation effects, ...) which are 
not presently discriminated. On the basis of both the mixing results and the examination of the 
spectra across the dome units and surroundings, the dome 6 appears fairly homogeneous with 
a possible extension of the same spectral unit to the north, including the high albedo linear 
morphological feature next to the dome and oriented NW-SE. The dome y, as for it, displays a 
much more obvious spectral heterogeneity (0.40-0.56 pm region), spatially related to a 
crescent-like unit the morphology of which should be investigated in more detail. This 
crescent-like unit may connect to the small dome called "Northwest" (2) but is mainly 
located within the morphological unit of the dome y, including the southwest area where the 
presence of flow units has been proposed (2). 

Also, in the northern part of the image, one notes a specific spectral behaviour departing 
from the endmembers mixing results in the 1.05 prn region, in possible association with the 
southeast part of Mairan A ejecta. 

To the west of the dome y is an area physiographically located in the highlands. However, 
with the above modelling, it seems to be well taken into account by the spectral mixing, with 
the exception of the UV domain. In order to determine whether this is fortuitous or not, we are 
currently investigating, when introducing a highland spectral type endmember, the relative 
amount of highland materials which really contribute to the observed surface properties. It 
keeps open the possibility that this area may comprise dome-like material. 
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