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+On the other side of this sheet, many views of the smaller bodies are shown enlarged—relative to
the base scale of 1:100,000,000—to allow their surface details to be seen. The degree of enlargement
is indicated by a magnification factor under each body’s name. On this side of the map sheet, the true
relative size of those bodies s shown beneath each of their names by an outline scaled to the base
scale. For example, see lapetus (directly above). Base scale is used unless otherwise noted.

“The colors used are intended to approximate the true colors of the bodies or (o relate them 10 their
specific planetary system.
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Constants of the Uranian system"
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| Tokso (505 7 188 188 B0 O INTRODUCTION
N | cipso b5’ 20 D oim e mm O Prior to the advent of planetary space travel, we knew very
| e L s itle about the basic surface morphology of the solid bodies in
| = W s s AR do B the Solar System. Only in the last two decades have we seen most
A | Titan 2575 0026 188 0138 15945 15045 1,221,860 0028 of these worlds close up—many we had not seen at all until space-
Hyperion  112x180 2 2 nam 2 e oin craft visited the outer reaches of the Solar System in the 1980's.
| Wpetus 718 00004 116 0024 3560, (The two Voyager missions alone accounted for the discovery of 24
W) el 0P ER R b ) new satellites that range in size from mere rocks 10 km across to a small
N e e L e B L world 460 km in diameter). Of the planets and satellites whose exis-

tence we knew of 25 years ago, only the Moon and Mars have surfuce fea-

tures that had been mapped with any degree of reliability; only the near side

of the Moon and the vague albedo features of Mars could be mapped from

with the completion of the two Voyager missions in 1989 and the

fortuitous mutual occultations of Pluto and Charon from 1984 to 1989, we

have—for the first time in history—detailed maps of nearly all the larger solid-
surfaced bodies in the Solar System.

THE MAPS
Map-making skills that previously were applied almost exclusively to Earth
expanded outward following the discoveries brought about by planctary exploration.
With a total solid surface area of 1.6 billion square kilometers, the Solar Syslem fee
more than three times the mappable surface arca of Earth alone. Charting
ronic has reuled i tho compiaion of e than 1600 dealod map of the planets
and their satelltes since 1960. Most of these maps were made by the U.S. Geological
Survey, but hundreds of additional maps of the Moon were made by the Defense Mapping
Agency; all but a handful are based on data returned by spacecraft missions managed by
the National Aeronautics and Space Administration. This poster is a summary compilation
of many of those maps.
nt types of here: radar mosaics,
and brightness maps. Each is derived differenily, and for different reasons. The photomosaics
s of “electronic photographs” obtained by spacecraft instruments that record vis-
ible wavelength sunlight reflected from the planetary bodies. Photomosaics are
used here for Earth, Mars, Titan, Rhea, lo, Triton, and all of the small irregular bodics (with the
exceptions of Phobos, Deimos, and comet Halley, which are llustrated by airbrush maps).
Factors such as spacecraft trajectory, instrument problems, and lighting conditions often pre-
vent consistent coverage, resolution, or other constant viewing conditions that are best for map
making. Airbrush maps are a means of creating a view of the terrain with as many of these inconsis-
tencies removed as possible. To make such a map, an airbrush artist looks at information from many
different images and other data sources (0 draw a more consistent view of the surfuce, that is, one that
i free of mosaic lines, atmospheric effects, image artifacts, and a variety of lighting or viewing i

tions. (Airbrushers, however, cannot corret for missing data or create a globally consistent portrayal

of
For cloud-covered bodies such as Venus or Titan, visible-light imaging of the surfaces is not possi-
ble, s a technique called radar imaging can be used. This technique involves an electronic “camera”
with a “flash” that emits radar waves that penetrate the thick clouds and are reflected back from the sur-
face. The map of Venus shown here is a radar image mos
Magellan spacecraft in 1991-1992. Titan has not yet been visited by a spacecraft with an imaging radar
system, 50 we have only photomosaics of its thick orange cloud cover. Radar images, incidentally, can
Took very different from visible-light images: because radar waves are so much longer than visible-light
waves, they are more affected by the roughness of the reflecting surface at centimeter and larger scales than
by molecular-scale characteristics (as s the case with visible-light reflections).
Pluto and
used to obtain

ic compiled from images obtained by the

satellite, Charon, have not yet been visited by . 50 another special technique was
formation about their surface patterns: only twice in their 248-ycar orbit around the Sun

does Charon’s 6.4-day orbit around Pluto cause it to pass both in front of and behind Pluto as seen from

Earth. One of these two periods lasted from 1984 to s
covery). Using telescopes on Earth, astronomers measured the changes in the combined brighiness of the two

1990 (beginning, luckily, only 6 years after Charon’s

objects as they eclipsed cach other, thereby determining the brightness of the area hidden by the other body at
agiven time. Several years of observations—combined with a clever application of mathematics—made possi-

ble the

¢ images of Pluto and Charon shown here (Buie and others, 1992).
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@ix Most of the airbrush portrayals of bodies on this sheet are derived from airbrush maps previously published by
the U.S. Geological Survey at much larger scales. These carlier maps can be referred to for more information
SELECTED ASTEROIDS @ 1% about sources of original data. A comprehensive index of published planetary maps, including other sources, is

given by Inge and Batson (1992). The views of Earth
by the Geosphere Project*. The airbrush rendering of comet Halley's nucleus is based on images returned by the

are composed of NOAA weather satellite images mosaicked

European Space Agency’s Giotto spacecraft.

Although names for only one or two of the more conspicuous features are given on each view on this map
sheet, more than 4,900 names have been assigned to geographic features on the planets other than Earth and
[ T i)

e planetary data tables are based on the most recent

d other
1987; Davies and others, 1992; Tholen and Buie, 1990; U.S. sz:l Observatory and Royal Gmnwlch

Observatory, 1992).
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1 Asteroid.

2 Comet.
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