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ABSTRACT
A comparison of the infrared spectra of the bright areas of Mars with that of terrestrial rock samples has resulted in some

conclusions regarding the mineralogy and detrital cover of Mars. The bright deserts appear to consist of rock outcrops (e.g., in
the basic crater structures as found by Mariner IV), and probably rock fragments of all sizes, coated for the most part with a
hard surface stain of limonite. Limonite dust gives the polarization results of Dollfus (1955). Observations of the Martian dark
areas and of terrestrial volcanic samples eliminate the hypotheses that the dark areas consist of either windswept basaltic lava
fields or annual deposits of wind-blown volcanic ash. Color photographs of two areas in the southern Arizona (Sonoran) desert
are appended with a brief discussion of the occurrence of limonite stains there.

1. Introduction

Recently various authors have made infrared. spectroscopic comparisons between Mars and
terrestrial rocks, using observations of the full disk
of Mars or only the bright desert areas. They con
clude that some form of limonite (Fe203-nH20)
occurs in the bright areas (Sharonov 1961; Draper
et al. 1964; Binder and Cruikshank 1964 [hereafter
referred to as Paper I]; Moroz 1964; Van Tassel and
Salisbury 1964; and Sagan et al. 1965). Dollfus
(1961) identified powdered limonite as the constitu
ent of the deserts on the basis of polarization meas
urements of Mars and laboratory samples. This
paper reports on a continuation of a study of the
mineralogic surface composition of Mars from infra
red reflection spectra of both the bright desert areas
and the dark regions.

The spectral region studied (0.90-2.20/a) is
particularly important because it lies between the
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region where the contribution of the Martian atmos
phere is significant (ultraviolet to about 0.70 ft) and
the region where the planet's thermal emission be
comes important (longward of 3/x,).

2. Observations of Mars
The observations were made with the Kitt Peak

National Observatory 36-in. reflector on March 29
and 30, 1965. The infrared spectrometer described
by Kuiper et al. (1962) was used with a 0.25-mm
PbS detector at dry ice temperature and with a 30°
Littrow quartz prism. The spectrum (^0.70 to
2.60 ft) was scanned in six minutes and the intensity
profile traced on a Brown strip chart recorder.

Small portions of the disk of Mars were selected
and observed in order to isolate certain desert regions
and dark maria. A suitable signal-to-noise ratio was
obtained with a diaphragm, in the usual position of
the entrance slit, having a diameter about one-fourth
that of the planet at the Cassegrain focus. The scale
of the 36-in. telescope is 16.60 seconds of arc per
millimeter, and the diameter of Mars at closest
approach in 1965 was 14 seconds of arc. The diam
eter of the circular diaphragm used was 0.20 mm.

I l l
























