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An extensive spectral mapping (UV-visible-near-infrared domain) of the enigmatic 
Reiner Gamma formation with high spatial (1.5 km) and spectral (R=100) resolution CCD 
images is produced. This mapping has been obtained at the 2 meter aperture (FID =25) 
telescope of Pic-du-midi Observatory (France), during October 1990 full-moon period, 
under very good seeing and photometric conditions. The datasets consist in repeated runs 
comprising 10 selected narrow-band images (0.40, 0.56, 0.73, 0.91, 0.95, 0.97, 0.98, 
0.99, 1.02, 1.05 micron) with a high range of dynamic (16-bit intensities). 

The processing of the data through a specific procedure (instrumental corrections (dark 
current, flatfield,...), calibration, registration) allows for the production of a three- 
dimensional high quality spectro-imaging dataset, with each image pixel characterized by its 
pseudo-spectrum ranging from 0.4 to 1.05 pm; the near-infrared (0.9-1.05 pm) portion 
of the spectrum is particularly well analyzed and permits to retrieve a significant amount of 
mineralogical information concerning the lunar crust and the existence of lateral and vertical 
heterogeneities. As a matter of fact, absorption features related to the presence of mafic 
silicates (pyroxenes, olivine) occur in this spectral domain. The average composition of the 
pyroxene can be estimated from the wavelength of the 1 micron-band center (1). Low- 
calcium orthopyroxenes exhibit a band near 0.91 pm; as the iron and calcium content 
increases, the band center shifts toward longer wavelengths. High-calcium, relatively Fe- 
rich clinopyroxenes exhibit a band near 0.98 pm. Olivine is detected by a broad, multiple 
band centered slightly longward of 1 pm. 

The Reiner Gamma is an unusual high-albedo morphological feature with no topographic 
expression, approximately 30 x 60 km in extent located in western Oceanus Procellarum. It 
correlates with the strongest magnetic anomaly detected with Apollo subsatellite 
magnetometers. Earlier remote sensing data (reflectance spectra and vidicon 0.410.56 and 
0.9510.56 pm multispectral images) have been obtained but the enigmatic origin of Reiner 
Gamma is still unresolved (2,3). These data showed that, within the 0.4010.56 pm ratio 
image, the high albedo portion of Reiner Gamma is surrounded by a "red halo"; the 0.95f0.56 
pm image indicates that Reiner Gamma exhibits a strong pyroxene band. Together with 
photogeology and reflectance spectra information, it was found that Reiner Gamma is quite 
young and is composed of a mixture of fresh highland materials with much larger quantities 
of local fresh mare basalt (3). 

From the new available dataset described above, the following multispectral ratio images are 
established: 0.4010.73, 0.5610.73, 0.91 10.73, 0.95f0.73, 0.9710.73, 0.9810.73, 
0.9910.73, 1.0210.73, 1.0510.73 pm. These ratio images are normalized to a standard area 
located South-west of the Reiner formation, within a low-albedo mare unit, and chosen 
because of its high spectral homogeneity at all wavelengths (standard deviation ranging 
between 1.1 and 1.4 %). Spectral variations detected within the 0.4010.73 and 0.9510.73 
pm images agree globally with previous results. However, concerning the red halo detected at 
0.410.73 pm, the spectral contrast appears to be limited to 5-6% with respect to the whole 
surrounding. 
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In addition, within all the near-infrared 10.73 pm multispectral images, the swirl-like 
Reinet Gamma formation presents very strongly depleted ratios (by a factor of 10 to 15 %). 
The northern and peripherical parts of the formation appears very homogeneously absorbing 
in the near-infrared domain. As explained in a previous paper (4), the 0.5610.73 pm ratio 
is under some conditions indicative of the maturity degree of the soils, such that a low value 
of the ratio corresponds to a mature soil. Conversely, the high ratios detected within all the 
Reiner formation, with extreme values corresponding to the location of the "red halo" seen in 
the 0.410.73 ratio image attests the fact that the whole formation is very immature with 
respect to the standard area and the surrounding mare vicinity which responds 
homogeneously as the standard. 

It is also possible to reconstruct pseudospectra in the 0.4-1.05 km domain for every 
location in the investigated zone from the present solid state imaging data. The results 
compare very well with earlier reflectance spectra acquired for specific areas of the Reiner 
Gamma formation (2). The available fine description of the 0.9-1.05 pm domain reveals that 
at the kilometer-scale of the survey, the Reiner Gamma formation exhibits very 
homogeneous spectral characteristics, with mainly a variation in the depth of the absorption 
feature. It is absorbing at all near-infrared wavelengths, with a maximum of absorption 
occurring at 0.91 pm and a secondary, although pronounced absorption feature longward 1 
prn. The strongest absorption is detected in the central northern part of Reiner Gamma. The 
depth of the band reaches 15% at 0.91 pm with respect to the standard area and a significant 
orthopyroxene component must be present. 
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