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INTRODUCTION

The structural behavior of plagioclase feldspars under high
static pressures is typically studied using thermal infrared ab-
sorption spectroscopy to better constrain the processes by which
planetary interiors and crusts evolve over time (e.g., Williams
and Jeanloz 1988, 1989; Daniel et al. 1997; Williams 1998).
Complementary thermal infrared analyses of experimentally
and naturally shocked feldspars serve to better understand
shock-induced structural disorder by documenting changes in
the position and strength of spectral absorptions as a function
of shock pressure (e.g., Stöffler 1971; Stöffler and Hornemann
1972; Arndt et al. 1982; Ostertag 1983). This information is
useful when interpreting surface mineralogy and/or physical
properties from remotely sensed thermal infrared observations
of the terrestrial planets and asteroids (e.g., Christensen et al.
1998, 2001; Sprague et al. 2002; Salisbury et al. 1995, 1997;
Morris et al. 1999; Ramsey 2002) or in laboratory studies of
shocked meteorites or impact crater materials (e.g., Cooney et
al. 1999; Xie et al. 2001).

Johnson et al. (2002a) acquired thermal infrared (250–1400
cm–1; ~7–40 mm) spectra of experimentally shocked anorthite
samples over peak pressures from 17 to 56 GPa. They docu-
mented changes in the appearance and position of spectral bands
with increasing pressure due to depolymerization of the sili-
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ABSTRACT

Thermal infrared emission and reflectance spectra (250–1400 cm–1; ~7–40 mm) of experimen-
tally shocked albite- and anorthite-rich rocks (17–56 GPa) demonstrate that plagioclase feldspars
exhibit characteristic degradations in spectral features with increasing pressure. New measurements
of albite (Ab98) presented here display major spectral absorptions between 1000–1250 cm–1 (8–10
mm) (due to Si-O antisymmetric stretch motions of the silica tetrahedra) and weaker absorptions
between 350–700 cm–1 (14–29 mm) (due to Si-O-Si octahedral bending vibrations). Many of these
features persist to higher pressures compared to similar features in measurements of shocked anorth-
ite, consistent with previous thermal infrared absorption studies of shocked feldspars. A transpar-
ency feature at 855 cm–1 (11.7 mm) observed in powdered albite spectra also degrades with increasing
pressure, similar to the 830 cm–1 (12.0 mm) transparency feature in spectra of powders of shocked
anorthite. Linear deconvolution models demonstrate that combinations of common mineral and glass
spectra can replicate the spectra of shocked anorthite relatively well until shock pressures of 20–25
GPa, above which model errors increase substantially, coincident with the onset of diaplectic glass
formation. Albite deconvolutions exhibit higher errors overall but do not change significantly with
pressure, likely because certain clay minerals selected by the model exhibit absorption features similar
to those in highly shocked albite. The implication for deconvolution of thermal infrared spectra of
planetary surfaces (or laboratory spectra of samples) is that the use of highly shocked anorthite
spectra in end-member libraries could be helpful in identifying highly shocked calcic plagioclase
feldspars.

cate tetrahedra, including strong absorption bands at 1115 cm–1

and near 940 cm–1, weak bands in the 500–650 cm–1 region,
and a transparency feature near 830 cm–1 in spectra of shocked
powders. In this paper, we present similar spectra of experi-
mentally shocked albite and compare the effects of shock on
thermal infrared emission and reflectance spectra of plagioclase
feldspars. We also use combinatorial spectral deconvolution tech-
niques to investigate the degree to which combinations of other
minerals can replicate the spectra of shocked feldspars, and the
implications for analysis of remote sensing observations.

BACKGROUND

Early studies of thermal infrared absorption spectra of natu-
rally shocked feldspars demonstrated a decrease in the spectral
detail and intensity of absorption features with increasing pres-
sure (Lyon 1963; Bunch et al. 1967, 1968). This degradation
was attributable to lattice disordering and increasing glass con-
tent, particularly at shock pressures above ~20 GPa (Stöffler
1972, 1974; Stöffler and Hornemann 1972; Arndt et al. 1982;
Ostertag 1983). Modest disordering of feldspar generally be-
gins at pressures above 15–20 GPa, whereas maskelynite
(diaplectic glass) forms in feldspars between ~30–45 GPa. Sig-
nificant melting occurs above ~45 GPa (Stöffler 1972; Gib-
bons et al. 1975; Hörz and Cintala 1997; Velde et al. 1987,
1989), although the absolute strain rate, initial temperature, and
shock pulse duration probably influence the precise shock stress
for melting (Stöffler 2001; DeCarli et al. 2002; Fritz et al. 2002).


