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Introduction: Mg-number (Mg# = atomic Mg/(Mg+Fe)) 

serves as an important petrologic discriminator when analyzing 
and understanding lunar rocks. Mg-number variation shifts the 
wavelength of the absorption spectra of ferrous iron with their 
peaks at around 1000 nm and 2000 nm. The shift had, however, 
not been detected by remote sensing because it is limited to a 
very small spectral range. In order to detect this slight shift, 
ground-based observations of the moon were carried out and the 
absorption-peak map of Mare Serenitatis has been made [1]. Us-
ing this map, we tried to interpret the chemical evolution process 
of some characteristic lava flows in Mare Serenitatis.  

Methods: The spectral data of the lunar surface was obtained 
by Advanced Lunar Imaging Spectrometer (ALIS) [2]. ALIS is a 
hyper-spectral telescope using a prism-grating-prism device. The 
location of the observation was Science City at the peak of Mt. 
Haleakala, Maui, Hawaii, USA. The obtained image cubes of the 
moon were processed by the following steps; (1) dark and flat 
field correction, (2) normalization of all mare spectra with the 
same standard highland spectrum, (3) baseline correction with 
line which starts from 693 nm and ends at 1059 nm. Comparing 
the resultant spectra, we detected the slight shift of the absorption 
spectra of ferrous iron and absorption-peak map of Mare Sereni-
tatis was made. FeO and TiO2 maps of Mare Serenitatis were 
made from Clementine UVVIS image cubes using Lucey’s algo-
rithm [3]. Lava flow units were identified based on Kodamas’ 
geological map [4]. 

Results: In two lava flow units on Mare Serenitatis, notable 
shifts of the absorption spectra of ferrous iron at around 1000 nm 
were detected. One is in Sr4 and another is in Sr5 lava of Ko-
damas’ classification [4]. The northern part of Sr4 and the west-
ern part of Sr5 have the absorption peak with shorter wavelength 
and the southern part of Sr4 and the eastern part of  Sr5 have the 
peak with longer wavelength. FeO content of Sr4 lava changes 
from 15 to 17 wt % from north to south, while there is no obvi-
ous change in FeO content within Sr5. TiO2 contents are almost 
constant within these lava flows. 

Discussion: If two areas with shorter wavelength of absorp-
tion peak locating Sr4 and Sr5 have Mg-rich lithology, it leads 
two interpretations. One is that the shift is caused by the differ-
ence of the degree of partial melting of parent rock. The lavas of 
high Mg# areas may be higher degree partial melt in the latter 
stage. Another is that the variation is caused by the difference of 
the degree of magma differentiation after eruption. Mg# would 
be expected to decrease along the flow line as pyroxene and oli-
vine with higher Mg # crystallized and were removed from the 
melt. The latter case may have advantage in maintaining FeO 
content. In both cases, the high Mg# area indicates the presence 
of a vent.  
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