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Introduction:  Mare Humorum is located in the SW 

nearside of the Moon, i.e., at the southern end of 

Oceanus Procellarum (Figure 1). This basin is 

eccentrically shaped, double-ringed basin, and the outer 

ring of the basin is approximately 460 km in diameter 

[1]. Geological and compositional study of Humorum 

basin has been the focus of research since long in order 

to understand the geologic evolution of the basin and the 

mare volcanic events. Various researchers studied the 

overall morphologic and geologic study including the 

compositional analysis, but a detailed study combining 

the compositional variability and geologic context is 

lacking. Such an analysis would be important to 

characterise the different geologic units and understand 

the mare volcanic events. Therefore, in this study we 

have focussed on the identification of mineral 

constituents of the various basaltic units in Mare 

Humorum and their characterization. 

Methodology and Analysis: Chandrayaan-I Moon 

Mineralogical Mapper (M3) spectrometer dataset 

(Level 2) covering the wavelength range from 430 nm 

to 2500 nm available in http://ode.rsl.wustl.edu/ is used 

for compositional study. For morphologic and geologic 

context study, the Lunar Reconnaissance Orbiter 

Camera (LROC) Wide Angle Camera (WAC) mosaic of 

100 m spatial resolution is used. In addition, relevant 

laboratory spectra from RELAB [3] are used in this 

study for spectral quantitative analysis and their 

characterization. In order to evaluate the compositional 

variation, quantitative spectral data analysis which 

involves estimation of band centers, band area ratio 

(BAR) has been implemented. For the spectral analysis, 

the M3 spectra are smoothened using Savitzky–

Golay filter before the continuum removal. The piece-

wise approach of continuum removal is adopted and a 

polynomial curve is fitted to estimate the band 

parameters. Similar algorithm is also applied to the 

laboratory spectra collected from RELAB for this 

analysis.  

 Multiple sites with diverse geologic context are 

identified in this present work in order to develop and 

validate the spectral band parameters for a detailed 

compositional analysis later. Five regions of interest are 

shown (Figure 1) and they belong to different geologic 

age group [4] and their setting, for example, mixing with 

highland anorthosites within the mare unit, mixing with 

pyroclastic material like volcanic glasses in dark 

mantling deposits (DMD), association with fresh crater 

and ejecta, etc.  

Preliminary Results: Band I vs Band II values of 

the image units are plotted along with synthetic 

pyroxene data for comparison (Figure 4). Band center 

of the image unit marked as 1 and 3 range in band I 

values from ~950 to 980 nm and band II values from 

~2080 to ~2115 nm. The shift of the absorption center 

towards longer wavelength is indicative of presence of 

calcic pyroxene. In the BAR vs Band I plot image units 

1 and 3 fall in the zone of olivine + pyroxene mixture 

(Figure 5). Spectra of 2 and 4 image units of show 

shallower band I absorption (Figure2a) shows spectral 

characteristic of dominantly highland anorthositic 

composition. Spectra in unit 5 of DMD region is 

apparently showing features of volcanic glass deposits 

[5]. The trend of band I vs band II variation suggests 

different compositional units in the Humorum basin and 

the presence of highland material anorthosite, calcic 

pyroxene, olivine- pyroxene mixture and volcanic 

glasses. A detailed analysis is in progress in order to 

map the variations and quantify their abundance. This 

study combining the compositional variability with 

geologic context could provide valuable insights to 

understand the geologic evolution and the mare volcanic 

processes.  

 
Figure 1. WAC mosaic of Mare Humorum marked 

with yellow dots which are locations of M3 spectra 

which has been used in the study labelled as 1 to 5. 
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Figure 2. Spectral reflectance curve of M3 image 

units marked as 1 to 5. 

 
Figure 2a. Spectral reflectance curve of M3 image 

units marked as 2 and 4. 

 
Figure 3. Continuum removed spectra of M3  

image units marked as 1 to 5. 

 
Figure 4. Band II vs Band I plot of image units 

within the Mare Humorum labelled as U1 to U5. The 

analysed data are plotted along with Klima et. al (2011) 

labelled as synthetic for comparison. 

 
Figure 5. Plot of BAR vs Band I of the image units 

in comparison with [6] Gaffey et. al 1993 labelled as 

standards. 
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