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Introduction: Pyroxenes are one of the most important and 

abundant minerals on inner solar system bodies. They have been 
spectrally detected on surfaces of terrestrial planets, the moon, 
and asteroids. Depending on their petrogenesis, pyroxenes can 
substitute a wide range of cations in their crystal structure [1]. 
Accurate quantification and identification of the abundances and 
chemistries of these cations from telescopic spectral data can 
help constrain the conditions under which the target object 
formed [2]. To accomplish this task, lab spectral studies of py-
roxenes are necessary. Here we present results of near-IR spec-
tral calibration of linear mixing experiments of two ortho (OPX) 
and clinopyroxene (CPX) mixtures. The intent of this calibration 
study is to help interpret asteroid spectra.   

Methodology: Absolute reflectance spectra (0.35-2.5 µm) of 
two OPX (PYX032-Fs41.5 Wo3.6, PYX023- Fs9.4 Wo1.3) and two 
CPX (PYX017-Fs8.1 Wo44.4, PYX005- Fs9.9 Wo49.1) in two parti-
cle size ranges (<45 µm and 90-180 µm) at 10 and 20 wt% inter-
vals respectively, were obtained at University of Winnipeg 
Planetary Spectrometer Facility. Spectral parameters (band cen-
ters and Band Area Ratio (BAR)) were calculated using SpecPR.  

Results: Spectral parameters of the mixtures were plotted to 
identify any trends either as a function of mineral abundance or 
particle size. Plotting Band I center vs. BAR of both the mixtures 
(PYX032+017, and PYX023+005) showed two different trends. 
The Band I center and BAR for PYX032+017 mixture displayed 
a linear increase in BAR and decrease in Band I center with in-
creasing OPX content for both particle sizes. However, the trend 
line for PYX023+005 mixture does not show a linear relationship 
between Band I center and BAR. This discrepancy between the 
band parameters of the two OPX+CPX mixtures is primarily due 
to the type of CPX.  

Due to low Fe content, Type A CPX do not display a Band II 
and Type B CPX show a very weak feature. Both CPX used in 
this experiment were Type B, but the depth of Band II varied 
with PYX017 showing a ~10% deep feature and PYX005 show-
ing a ~3% feature. The weaker PYX005 Band II significantly 
reduced the BAR of the PYX023+005 mixture and the Band I vs. 
BAR trend line is very similar to that of olivine-OPX mixture 
from [4]. The weak Band II in PYX005 essentially behaves like 
olivine (which has only Band I) spectrally in the mixture. A mix-
ture of Type A CPX and OPX would also be spectrally similar to 
an olivine-OPX mixture. This has significant implications for 
interpreting asteroid spectra and care should be taken to distin-
guish between olivine and CPX in a mixture as it could lead to 
entirely different petrologic interpretations. 

References: [1] Schade U. et al., 2004. Icarus 168:80–92. 
[2] Papike J. J. 1996. American Mineralogist 81:525–544.  
[3] Cloutis E. A. and Gaffey M. J. 1991. JGR 96:22809–22826. 
[4] Cloutis E. A. et al., 1986. JGR 91:11641–11653.   

Acknowledgment: VR thanks L. Stewart, K. McCormack 
and L. Kaletzke for their help with sample preparation. This re-
search is supported by NASA NEOO Grant NNG04GI17G 
and GSA Shoemaker Impact Cratering Award. 

70th Annual Meteoritical Society Meeting (2007) 5077.pdf


