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INTRODUCTION

Ohrmipus Mons s one of the broadest volcanses and
certainly the tallest in the Solar System. B has been extonsively
described and anakmed in scientific publicatons and frequently
naled in the popular and nontechnical Berature of Mars.
Howsever, the first name given 1o the feature—Nx Ohmpica
(Schisparelli, 187%)—was based on its albedo, not its size,
because early telescopic obsenvations of Mars revealed only
albedo features and not topography (Inoe and others, 1971).
After Mariner 9 images acquared m 1971 showsd that this
albedo feature coincides with a giant shield volcano (McCauley
and others, 1972), the name Olympus Mons was adopted for
the sheeld fo destinguish if from the albedo feature.

Ohympus Mons is one of the most photographed features
on the planet. The Mariner 9 spacecrail obtained 126 images of
Olympus Mons with resolutions of 60 my pisel to 2.5 keny' pixel.
Later, the two Viking orbiters greatly enlarged this datases,
acquiring more than 2,150 images of the Olmpus Mons region
at varsous resolutions and altitudes; 925 images have resolutions
of better than 50 mypixel Mare than 150 of the Viking images
provide stereoscopie coverage of the shield region (Blasius and
oihers, [SHEZ).

The Mariner 9 images iormed the basis (or the frst fosmal
geologhc mapping of Olwrpus Mons at 125,000,000 scale (as
part of a serwes of 30 quadrangles that cover the planet),
Olympus Mons is included on two maps in this serles (Carr,
1975; Moers and Dok, 1978) because of the locations of
quadrangle boundares. Viking-based 122,000,000 scale maps of
thie Tharss region (Scott and others, 1981) that highbight lava
fiow frants also inchude Ohmpus Mons; mportand featunes of
the Tharsis region are shown in figure 1 (sheet 2). More
recently, the Olympus Rupes and vicinity in the southeastern
part of the map area were mapped by Morris and others { 1991);
their map differs in detai from the current maps because of
défferences i mberpretation. Ghobal maps of lars (Scott and
Carr, 1978; Scott and Tanaka, 1986) place the volcano within a
broader context, Finally, a special Transverse Mercator photo-
msaic bose (fig, 2) was prepared by the ULS. Geological Survey
{19€1] for geclogic mapping of Olympes Mons at 1,2,000 000
scale, A reduced, 13,000,000 28k version of this pholomosaic
servad as the base for an informal geologic map produced as
part of a thesis dissertation {Tanaks, 1983),

Clur map (sheet 1) i the first formal geologic map fecused
on the Olympus Mons region. After compdation of this map was
well underway, & 1:1,000,000-scale =pevial topographic map of
the shield area of the veleans (unpublished] was consirucied
frosm sterecscopic image paire by using comventional phato
grammetnc techrigues and snalytical stereoplathers (see Wu
and others, 1981). We were able to use this hase for detailed
mapping of the shield (sheet 21, The topographic map permits

measuramients of relief valuable in determining such factors as
volcano volume, structural offsets, and bava-flow rheology.
Except for the difference in extent of the areas mapped, 1he
topographic information, the cartographic control (latitudes
and longitudes of features may differ by as much as a few tenths
of a degree), and the greater detal permitted by the larges scalie
pase, the tua maps are virtually the same. A companson of our
mag umits with those of other Viking-based maps is given in
table 1.

Unraveling the geology of the Olympus Mons region is not
limited to a simple exercise v stratigraphy, Complex and
difficult problerns arise from the wnresobved origin of major
gealoge features that inchede the aurecles, the basal scarp, and
the annular depression on the south and cast lanks. However,
our mapming does provide stratigraphss and structural evdence
that assists in solving these geclogic problems.

Table 1. Compansonof map units of this and prevous mops
- of Oympus Mons region
This map Srcorn and Tanaka SCoiT and
Tanaka 1 1943) others
158} {1981)
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