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Introduction. Spectra collected from the Thermal
Emission Spectrometer (TES) instrument on board
Mars Global Surveyor provide insight into Martian
surface compositions. Previous workers [1,2] have
identified regions on the surface of Mars dominated by
basalt, andesite, and hematite. Deconvolution of arock
spectrum provides mineral composition data within a
certain margin of error and provides clues to petroge-
netic processes. The ahility to refine the precision of
modeled mineral compositions in mafic igneous rocks
is crucial to understanding igneous processes on Mars.
Here we explore the accuracy with which plagioclase
compositions can be modeled from thermal emission
spectra.

Previous work. Previous research [3,4] reveaded
that, during linear deconvolutions of mafic-
intermediate volcanic rocks (basalt to dacite), modeled
plagioclase compositions were more Na-rich than me-
dian measured values. Some modeled An# values plot-
ted outside of measured ranges altogether [4]. It was
suggested that this bias could be due to compositional
zoning in plagioclase and/or the volumetric (areal) con-
tribution of more sodic grain types (groundmass vs.
megacrysts) in samples. Additional work [5] demon-
strated that modeled An#'s were actually within meas-
ured compositional ranges for the sample and biased
toward the volumetrically (areally) more abundant
grain type. This study supported earlier work [3,4] by
showing that linear deconvolution produces plagioclase
compositions up to 15 An # more sodic than weighted
average compositions. The question remained as to
whether zoning in plagioclase leads to sodic biasing in
modeled plagioclase compositions. This study evalu-
ates the potential effects of zoning on plagioclase spec-
tra.

Procedure. Samples of homogenous plagioclase
were collected and ground into sediment to simulate
the dominant grain size component (coarse sand: 500-
850pm) of the Martian surface. Mixtures of homoge-
neous plagioclase were produced to mimic crushed
zoned plagioclase sand grains. Twenty-one individual
mixtures ranging compositionally from (An;s+Any) to a
more constrained (Anzg+Ang;) were mixed in 75-25%,
50-50%, 25-75% proportions. Spectra were collected
using a Nicolet Nexus 670 spectrometer over a 4000 to
200 cm™ wavenumber range and deconvolved (over
1300-300cm™ wavenumbers) using spectra from only
plagioclase used in the mixtures, endmember spectra
from [4], and al available plagioclase (Table 1) end-

member spectra from this study and the ASU spectral
library [6]. All deconvolutions in this study were ob-
tained at both laboratory and TES resolutions.

Results. Modeled plagioclase compositions (at
both laboratory and TES resolutions- Figure 1) from
coarse sand mixtures showed ~ AAng-Ang (avg.: AANg)
difference from modeled compositions (variance).
Deconvolutions using all available plagioclase end-
members showed a more constrained variance
(<AAng). Variances between modeled and measured
An#'s showed no systematic bias toward sodic compo-
sitions (Figure 1).

Discussion. Deconvolutions of plagioclase sand
spectra at both laboratory and TES resolution suggest
that the accuracy of the technique is improved by using
the endmember set containing all available plagioclase
spectra in the deconvolution. In addition, variance
between measured and modeled An values, for sand
mixtures in the laboratory, are more constrained com-
pared to previously reported variances of 10-15 An#
[5,7] for rocks (mixtures of minerals). When mixtures
of plagioclase involving the more structurally-
disordered albite are excluded (Figure 2), An#'s can be
modeled within AAng. Thisis consistent with previous
work [8] noting crystal structure effects in albite de-
convolutions.

Conclusions. Plagioclase of different compositions
linearly mix together to produce a composite spectra
representative of the average An# for sand mixtures.
With modeled An values showing no systematic sodic
bias in laboratory spectra and with the high variability
of plagioclase zoning patterns among and within rock
samples, it is not likely that zoning systematically bi-
ases modeled plagioclase compositions in terrestrial
volcanic rocks. Additional preliminary deconvolutions
(using the expanded plagioclase endmember set) of
volcanic rocks used in [4,5] produce similar modeled
An values with no systematically sodic bias.  Thus,
plagioclase zoning is unlikely to be the cause of the
sodic bias in deconvolved rock spectra.

Future Work. Although plagioclase zoning and
volumetric contributions of more sodic groundmass
plagioclase have been excluded as viable causes for the
apparent sodic bias, other phases may be responsible.
Currently, we are investigating the effects of over- /
under-estimation of other phases common in volcanic
rocks. Future work may provide insight into the cause
and may provide a correction factor that would lead to
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increased precision in modeling plagioclase composi-

tions.
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Figure 2. Diagram showing measured vs. modeled
plagioclase compositions for deconvolutions of plagio-
clase mixtures (minus ones containing albite) at lab
(blue symbols) and TES resolutions (red symbols).
Dashed lines show + 10 An# from the predicted linear
trend. (Legend codes are the same as for Figure 1)



