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Since the early moon shots of the 1960s, mapping of the other planets and moons of the solar system has
formed a significant part of the American and Soviet space programmes. This article discusses the spe-
cial characteristics of planetary maps, stresses the need to include them in the collection policies of map
libraries, and gives advice on access to both printed maps and web-based image archives.

Many definitions of “map” appear to overlook the possibil-
ity that this medium could be concerned with anything other
than mother Earth, but as cartographers well know, the tech-
niques of representing features in two or three, or indeed
four-dimensional space, can have many non-geographical
applications. One of the most obvious and dramatic is the
mapping of the other planets in the solar system. Yet per-
haps it is because of the common association of maps with
geographical (i.e. earthbound) science, that while planetary
mapping has proceeded apace, there has been relatively lit-
tle literature about such maps. Over the last decade, this has
begun to change. First, thanks to the work of Greeley and
Batson (1990) there is now an excellent and substantial
book on this subject, and more recently these authors have
produced a superb atlas of the solar system (Greeley and
Batson, 1997), which no map library should be without.
Moreover, planetary mapping was a special theme at the In-
ternational Cartographic Association’s conference in
Stockholm in 1997, and a Planetary Cartography Working

Group has subsequently been established within the ICA.

Nevertheless, from the perspective of the map library, I

suspect that planetary maps have been and still are rela-

tively neglected, and it is this that prompted the inclusion of

a new section on the genre in the second edition of World

mapping today (Parry and Perkins, 2000), on which this pa-

per partly draws. While there may not be much practical

demand for them. Stoke (1989) has emphasized the desir-

ability for libraries to develop historic archives of such

maps.

A further incentive for writing this paper came from a

chance occurrence. A number of map collections in the UK

are fortunate recipients of boxes of “weedings” distributed

by the military survey at Tolworth. They usually contain

quite a lot of unwanted material, but there are always some

goodies too. A few years ago, I opened a couple of these

boxes to find that we had been donated a virtual archive of

the early lunar mapping, all the stuff that was done in the

1960s prior to the Apollo landings, and a fair sprinkling of

Martian mapping as well (why the military survey required

such mapping in the first place is a mystery!).

We already had a fair sampling of planetary maps in

our collection, but now suddenly we had acquired an unusu-

ally extensive collection, especially of lunar maps (some of

which were never widely available), and these give an in-

sight into the development of the techniques and problems

associated with making maps of these distant worlds.

This paper sets out to outline some of the characteris-

tics of planetary mapping, and to draw attention to the

availability of such maps to map collections. The main title

– “Hiking on Mars” – I will come to later; the subtitle is

more straightforward, though in mapping it is often easier

to explain “what” and “how” than “why”. In the case of

planetary mapping the what and the how are closely related,

and will be dealt with together. The why I will mostly leave

till the end.

It has been observed (for example, by Greeley and

Batson, 1990, pp 2-3) that mapping of the home planet pro-

ceeded along with exploration and discovery, and

progressed from the local to the global. We surveyed our

immediate environments, slowly patched those surveys to-

gether and gradually came to know our planet as a whole.

With mapping the other planets, it has been the reverse. For

technological reasons we began by knowing them slightly,

but globally, then as technology improved we got to know

them better. From low resolution and rather hazy visions of

a whole planet we progressed to increasing resolution and

increasing accuracy. And rather than mapping what we

have already discovered, as did the great explorers, in plan-

etary mapping we discover through mapping. To quote

Greeley and Batson again, we needed the maps in order to

discover the planets.

It can also be said that historically there have been

three, overlapping phases of planetary mapping

(Shingareva, 1997). The first, which until 1959 was the

only way, is the telescopic, earth-bound phase, much im-

proved of course, when photography was added to visual

observation. The second is the so-called fly-by phase, as

demonstrated by the Mariner 10 mission to Venus and Mars

(though actually Mariner 10 is in solar orbit), and the Voy-

ager missions to the outer solar system. Finally we have the

orbiting phase, where satellites are put into orbits around

particular planets and often with a specific mapping remit.

For the Earth’s moon, remarkably good maps can be pro-

duced from telescopic observation from Earth, but detailed

mapping of the other planets and their satellites had to await

the development of the technologies for sending spacecraft

to those planets.

Another characteristic, and a truism of planetary map-

ping, at least in the post-telescopic phase, is the fact that the

maps produced are closely tied in to the space missions on

which they rely. You can usually match series of planetary

maps to specific missions. (Although this is not always the
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case, as for instance the revision of Lunar astronautical

charts (LACs) of the Moon by information sent back by Lu-

nar Orbiters).

A further characteristic is that, since planetary map-

ping literally “took off” in 1959, it has been almost entirely

a product of “new technology”, i.e. from data captured digi-

tally. But there is another curiosity here. Many of the digital

mapping programmes for planet Earth have been under-

taken by converting existing analogue maps into digital

files. In the case of most planetary maps (the Moon is some-

thing of an exception), all the early stages of the mapping

used state-of-the-art digital techniques.

Mapping the Moon

Detailed planetary mapping began in earnest with the race
to set foot on the Moon. The American programme began
with telescopic mapping and the main product was a series
of 44 Lunar charts (LACs) published through the
1960s,which covered the Moon’s near side at 1: 1 000 000
scale. A series of 1: 500 000 scale Lunar charts was also
published in the 1960s. These early series had shaded relief
but were mostly without contours.

Maps were refined with the data returned by the

Ranger, Surveyor and Orbiter missions. The Orbiter carried

vidicon cameras whose pictures were recorded pixel by

pixel on tape on board the spacecraft, and the digits radioed

back to earth. More recently, other kinds of mapping sen-

sors have also been introduced, and the vidicon camera has

been superseded by the more accurate CCD (charge cou-

pled device). The data had to be computer-processed to

correct random errors, rectify geometric distortions, im-

prove contrast, and transform the perspective into a vertical,

rather than an oblique view. Finally, the imagery needed to

be converted to a standard map projection. The favoured

projections for planetary mapping are usually a Mercator

for middle latitudes, Lambert conformal for intermediate

latitudes and a stereographic projection for polar areas.

Conformal projections are preferred because they preserve

the shape of the landform features. The next stage was to

produce cartographic quality products from these data. The

corrected data were sent from the receiving station at the Jet

Propulsion Laboratory (JPL) at Pasadena, California to a

planetary cartography unit established in 1961 at Flagstaff,

Arizona, and now operated by the United States Geological

Survey (USGS). Here, the digital data were converted to

conventionally printed maps which would be meaningful

and useful, if not to hikers on Mars, at least to Apollo astro-

nauts heading for the Moon. So although the solutions were

high-tech, the thinking, at least in the 1960s and 70s, was

still classical graphic cartography.

The principal products were shaded relief maps, and

the technique used to produce the relief was the airbrush.

Why was this apparently subjective method used? The

problem was that no single set of images, taken under static

illumination, provided the whole picture. To appreciate all

the nuances of the relief required the cartographer to study

many different images, sensed under different conditions

and different viewing angles. Essentially, then, the air-

brushed map was a summary, and an interpretation of the

planet’s relief forms.

Figure 1 is an extract of an early 1: 250 000 scale air-

brush map. The shading here gives the crater rims a rounded

look, rather like rubber rings, but apart from the craters little

surface detail is shown. This map was published in 1961

and is an early attempt to produce contours, derived

photogrammetrically from telescope photography, but the

scale is really too large for the detail available. This map

was published by the Army Map Service (AMS). AMS

competed with the US Air Force Chart and Information

Center (ACIC) at St Louis for the rights to lunar mapping.

ACIC took precedence over the AMS, though the task was

eventually transferred to the USGS.

Figure 2 shows an extract of a sheet in the 1: 1 000 000

scale series of Lunar charts (LACs). Published in 1964, this

is derived from telescope photos and observations and 300

m contours have been added from calculations derived from

a shadow measurement technique. The shaded relief as-

sumes a western light source, while the background colour

of the original depicts albedo variations under full moon

conditions.

Successive sets of maps were made of the Moon

through the 1960s. Although initially they were made from

photos taken from earth, as data came back from the

Ranger, Surveyor, Orbiter and Apollo missions, it became

possible to refine maps and produce very detailed maps of

some areas. The Orbiter missions provided cover of 99% of

the lunar surface, and their coverage of the near side equals

the accumulated telescopic/photographic coverage which

preceded it.

Figure 3 is part of a second edition 1: 500 000 scale Lu-

nar chart published in 1966. It depicts the Mösting A crater

which is close to the Moon’s equator and is used as a funda-

mental point for geodetic control. On the reverse of this map

is an airbrush rendition of part of the chart (not illustrated

here) which also shows landform provinces, and is accom-

panied by written terrain descriptions.

Figure 4 is part of a 1967 Lunar map made from Lunar

Orbiter images. To borrow Ordnance Survey terminology,

we might call this an “Explorer” map, as the scale is an am-

bitious 1: 25 000 with contours at 25 metre intervals. In fact

it is one of 76 charts made of possible Apollo landing sites.

This one was made by ACIC, while AMS also made a num-

ber of photomaps at the same scale.

Maps issued in the 1970s were able to benefit from Lu-

nar Orbiter data and from the large format mapping cameras

carried by the last three Apollo missions. Aseries of 1:1 000

000 scale Lunar maps (LMs) published in the 1970s have

300 m interval contours and supplementary contours at 100

m (Figure 5). In the 1970s sheets in a series of Lunar topo-

graphic orthophotomaps at 1: 250 000 scale were also

published. These sheets follow the orbit tracks of the

Apollo missions and have contours at 100 metre intervals,

but the shadows on the photo base are produced by illumi-

nation from the east which necessitates inverting the map to

get the correct perceptual three-dimensional relief effect.
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Figure 1 Part of 1: 250 000 Topographic lunar map (Sheet 4

Encke B), published by Army Map Service, 1961

Figure 2 Part of 1: 1 000 000 Lunar chart (LAC 58 Coperni-

cus) with 300 m contours. Published for NASA by ACIC,

1964

Figure 3 Part of 1: 500 000 Lunar chart (AIC 77A

Flammarion), published for NASA by ACIC, 1966

Figure 4 Part of 1: 25 000 Lunar map, prepared for possible

Apollo landing sites. Published for NASA by ACIC, 1967
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Figure 5 Part of 1: 1 000 000 Lunar map (LM 41 Montes

Apenninus) showing Apollo 15 land site. Published by

DMA Aerospace Center, St Louis, 1976

Figure 6 Part of 1: 5 000 000 Lunar polar chart, north polar

region, published for NASA by ACIC, 1970

Figure 7 Part of Topographic map of Mars 1: 25 000 000,

published for NASA by USGS, 1991

Figure 8 Part of Atlas of Mars 1: 200 000 topographic series

(Sheet MC-18 NW) Controlled photomosaic showing part

of the Coprates Chasma. Published for NASA by USGS,

1979



Most (but not all) of the airbrush maps assume a western

light source.

Concurrently with the detailed Moon mapping

programmes, commercial and government mapping agen-

cies published a number of general maps of the Moon which

were revised and improved as new data became available.

The Soviets of course were first to acquire, in 1959, images

of the far side of the Moon from their Luna 3 probe, and

maps derived from these were published in a Soviet atlas.

Subsequently, Lunar farside charts were published by the

Americans, based on Lunar Orbiter photographs. The

Hallwag Moon map, first published in 1978, shows the two

hemispheres at the same scale (1: 5 000 000), as do the maps

published by the French Institut Géographique National in

1984, and by the National Geographic Society, while other

maps, mainly of the near side were published inter alia by

Rand McNally and Philip’s. Some of these show the Apollo

landing sites, and a map published by Falk Verlag in 1968

invites the user to place a circle on the Apollo 17 landing

site once the astronauts have landed. For map collections,

the latest and best general map is a set of six shaded relief

and surface markings sheets covering the lunar near side,

far side and poles, published by the USGS between 1980

and 1992 at 1: 5 000 000 scale. Figure 6 is an extract of an

earlier version of the north polar sheet.

Mapping the Moon provides many interesting techni-

cal problems, for example how to provide geodetic control,

a suitable coordinate system, and a vertical datum for a

body which has no sea level. But in terms of representation,

there is not a great deal to show, except that is, for a lot of

craters, some large flat expanses (Mare), and occasional

ranges of hills or curious linear features (lunar rays). There

is no vegetation, no human imprint to complicate the scene,

and all the television cameras on the spacecraft can do is re-

cord the variations in reflected light which enable our

interpretation. First there are the shadows, which help dis-

cern relief, and then there are more subtle variations in

reflected light, albedo, which may indicate something

about surface materials. Indeed albedo measurements com-

bined with interpretation of landforms have made it

possible to make a kind of geological map for the Moon and

for some other planets and satellites. A photogeological

map and a map of physiographic divisions of the Moon

were published as early as 1960 by the Military Geology

Branch of the USGS, and the whole of the Moon’s near side

was also mapped geologically at 1: 1 000 000 scale during

the 1960s and early 70s. But the topographic and relief

shaded maps are essentially just maps of landform.

There is one other thing of course, and that is the names

which have been given to features. Since 1919, the Interna-

tional Astronomical Union (IAU) has been the primary

arbiter of planetary toponymy, and the first systematic list-

ing of lunar names appeared in 1935. A new Gazetteer of

planetary nomenclature was published by the USGS in

1995, superseding an earlier USGS Open File Report

84-692 published in 1986. It contains all the names of topo-

graphic and albedo features of the planets and satellites

officially approved between 1919 and 1994. The names are

those appearing on the USGS maps and also on maps of the

Earth’s Moon, Venus and Mars published by the former

USSR. Names are decided and approved by a committee of

the IAU, and when there are a lot of new features to be

named, a suitable theme is selected and associated names

are then used. It is a bit like new housing estates where you

suddenly come across a lot of street names after culinary

herbs or famous composers. Figure 6 reveals a fixation with

terrestrial polar explorers.

Martian landscapes

So if we search beyond the Moon do we find anything more
interesting to map, or just more craters? The answer is “yes,
we do”, and we find it on Mars. After the Moon, planetary
mapping has focused most keenly on Mars. This is the
planet most similar to Earth, of course, and which continues
to give hopes of evidence of past life forms, though present
ones can probably be discounted.

We owe our new understanding of Mars primarily to

Mariner 9, launched successfully in 1971 after the failure of

Mariner 8, and the images, mosaics and maps constructed

from the 7 300 pictures returned to earth by its television

cameras. Almost the whole planet was photographed with a

wide-angle camera (1 km resolution) and areas of suspected

scientific interest by a narrow angle camera (100 m resolu-

tion). The vidicon images were radioed digitally to the Jet

Propulsion Laboratory, where they were reconstructed and

image processed, then sent to Flagstaff where maps were

created by mosaicing the images and fitting them to a geo-

det ic framework which had been produced by

aerotriangulation techniques. The first complete map was

published in 1972 at a scale of 1: 25 000 000. One result of

this map was to eliminate forever the canals hypothesis of

Lowell and his supporters, to the disappointment of those

who had high hopes of intelligent life on Mars. However, it

also showed that the surface of the planet had a physical ge-

ography of immense variety and interest, which had been

created not only by tectonic and volcanic processes, but also

by surface processes similar to those on Earth, which in-

cluded the action of wind, water and ice. Once again the

images were used to construct shaded relief maps. Relief

was copied from rectified mosaics and then portrayed with

a western illumination. These Martian maps have a reddish

background: “No attempt was made to precisely duplicate

the color of the Martian surface, although the color used

does approximate it”. Figure 7 is an extract of a 1991 1: 25

000 000 map. This has additional information from the im-

agery returned by the Viking Orbiters which sent back 55

thousand images beginning in 1976.

This imagery also facilitated the construction of 140

controlled photomosiac quads at 1: 2 M scale. These reveal

dramatically the geomorphology of the Martian landscape,

including dendritic channel systems and erosional evidence

suggesting the former action of flowing water. Figure 8

shows part of the Coprates Chasma. This is part of a huge

tectonically formed canyon system which dwarfs the Grand

Canyon, being five times as wide and stretching a distance

equivalent to Los Angeles – New York. These

photomosaics of course are effective because of the excit-

ing features they reveal, but are not strictly cartographic
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representations. However, contour maps have also been

constructed at 1: 2 000 000 scale, and a 1-km resolution

DTM was released in 1992 on CD-ROM, which can be used

for three-dimensional reconstructions of the landscape. For

the 1: 5 000 000 scale sheets of the Atlas of Mars series, air-

brush techniques were again used. Geological mapping of

Mars has also been undertaken at scales as large as 1: 5 000

000 and 1: 2 000 000.

As with the Moon there are also commercially pro-

duced small-scale maps. These include a Haack Lambert

equal area map of 1985 which stresses the red colour of the

planet but also differentiates the variations in albedo, and a

National Geographic Society map of 1973. Both show the

biggest volcano in the solar system, now called Olympus

Mons, and 25 km high with a caldera which alone would

swallow the entire island of Hawaii.

The latest phase of Martian mapping is currently being

undertaken by the Mars Global Surveyor, which is collect-

ing terrestrial, atmospheric and magnetic data. There is a

web site at <http://mars.jpl.nasa.gov/mgs> with some ex-

cellent images.

So now it is known that although Mars has no canals or

vegetation, it does have a very interesting and varied land-

scape. Mapping Mars, as with most planets and their

satellites, amounts to the construction of a landform map.

We have noted the use of shaded relief techniques to give a

qualitative rendering of relief. But many of the Moon maps

were also contoured, and, as indicated above, the same is

true of Mars. There have been many attempts to measure

absolute variations in relief using principles of stereo

photogrammetry (where overlapping cover is available) or

radar altimetry or infrared spectrometry in other circum-

stances. In a lecture given to this society at its summer

school at Lancaster back in 1984, Lionel Wilson demon-

strated the metrical principles of using brightness variations

to calculate the angle of slope of a feature and thence its

height variation (Wilson, 1984). Using these principles,

contour maps have also been constructed for parts of the

Moon, Mercury and some of the satellites of the outer plan-

ets.

Mapping other planets

This paper has concentrated on the Moon and Mars because
these have been subjected to the most prolific mapping
programmes. The other inner planets, Mercury and Venus,
are more difficult to map and the outer planets are of course
gaseous and not amenable to conventional cartography.

Mercury is the least known of the terrestrial planets,

being difficult to observe from Earth, but it has had the ben-

efit of three Mariner 10 fly-bys in 1974-75. The imagery

returned from these visits is still being calibrated and digi-

tally mosaiced. It covers only part of the planet. A

semi-controlled reference mosaic was made from the im-

ages and a few 1: 5 000 000 scale shaded relief maps have

been issued.

Due to its thick, cloudy atmosphere, Venus cannot be

mapped with conventional, visible wave-length television

cameras except at a very low level, and so radar altimeters

flown on orbiting spacecraft are needed to penetrate the at-

mosphere and provide a comprehensive picture. In addition

to information returned by the early Russian Venera soft

landings, the planet has been mapped with radar by a suc-

cession of orbiting spacecraft including the United States

Pioneer-Venus mission, the later Russian Venera 15 and 16

spacecraft, and most recently the United States Magellan

spacecraft.

The first comprehensive atlas of Venus — Atlas Venery

— was published in Russia in 1989. It is a multicolour work

which includes photo and altimetric maps, and geological

and geomorphological maps at a principal scale of 1 :10 000

000. Stereographic and conformal conical projections were

used. The USGS has published five maps at the scale of 1:

50 000 000, while three 1: 15 000 000 scale maps were pub-

lished in 1989 as a result of co-operation between scientists

from the United States and the former Soviet Union.

The most recent Magellan Mission started mapping the

surface with radar in 1990 and provided two more years of

continuous mapping covering 98 per cent of the planet.

New radar image, shaded relief and topographic maps were

published in 1998 at scales of 1: 50 000 000 and 1: 10 000

000 and there are plans to produce new image and topo-

graphic maps of the Venusian surface at scales as large as 1:

1 500 000. In the meantime, several hundred CD-ROMs

have been produced containing the high resolution images,

and data are also available on-line via the PDS Imaging

Node at the Jet Propulsion Laboratory. Magellen data have

also been used to create three-dimensional views of the

planet’s landscapes and computer-simulated flights across

its surface. There is also currently a 1: 5 000 000 scale geo-

logical mapping programme in progress. 62 sheets will

cover the planet and many of these are published or in an ad-

vanced stage of preparation.

As for the outer planets, it is their numerous rocky sat-

ellites which have received most cartographic attention,

and airbrush maps have been made of many of these from

Voyager images. Numerous photomosaic, shaded relief and

geological maps are available for satellites of Jupiter, Sat-

urn, Neptune and Uranus.

Hiking on Mars?

So now to the question posed in the title of this paper: are we
really going to be able to go hiking on Mars? This title was
adopted after hearing a paper in Stockholm in 1997 from a
group of German researchers who proposed to map Mars in
impressive detail (Lehmann et al., 1997): perhaps not a hik-
ing map, but at least, to use an Ordnance Survey analogy
again, a “Travelmaster”. Two German cameras were placed
aboard the Russian mission Mars96 which was launched in
November 1996. The cameras and mission had the potential
to meet photogrammetric and cartographic requirements
for the production of a 1: 200 000 scale map of the entire
planet, and for four preceding years, the team developed the
software to process the data and designed a specification for
the map. Two equal area projection were selected, one with
an equatorial perspective, the other for the poles (respec-
t ively Sinusoidal and Lambert azimuthal) . A
graticule-based sheet index was developed, a sheet number-
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ing system, sheet design, specification of content, and the
map has an official name: Topographic image map MARS
1: 200 000. Finally, a folding method was devised for the
paper map “resulting in a handy size ... for the folded map”.
(They did not say whether a Bender fold would be used – a
good choice for hiking on Mars to discourage the map from
blowing away in the strong Martian winds!) Apart from no
one yet being in a position to hike on Mars, there is one other
slight snag about this map: it does not exist. Not one of the
10 372 sheets has been produced. The Russian spacecraft
launched on schedule, failed to enter the trajectory to reach
Mars. Rocket engine trouble resulted in the craft crashing
into the Pacific Ocean shortly after launch! Still we must
not be discouraged at this misfortune, or the subsequent dis-
appointment with the American Mars Polar Lander. If we
can have OS “Explorer”-scale maps of our moon, there is
every likelihood that we will soon have at least
“Travelmasters” of Mars, and indeed the Mars Global Sur-
veyor, is now orbiting the planet and returning high
resolution images. We need these maps, as scientists will
confirm, to come to a better understanding of tectonic pro-
cesses, and the nature of the solar system in general. The
cutting edge technology of mapping the planets has un-
doubtedly had spin-off in the development and use of
remote sensing techniques for studying our own planet, and
of course there is the inevitable desire to explore the solar
system for evidence of extra-terrestrial life-forms.

While the idea of a hike on Mars might smack of sci-

ence fiction, such ideas may only be a short step from

reality. In his 1994 book The Snows of Olympus, Arthur C.

Clarke mixed fact with vision and with virtual reality. His

vision was the terraforming of the Martian landscape and

the rendering of the planet’s atmosphere fit for plant growth

and for the support of human life. In 1990, Clarke was in-

troduced to the landscape modelling program VistaPro for

the Amiga computer, and it so happened that Vista 1.0 came

with demonstration data for the Martian volcano Olympus

Mons. Clarke married the idea of being able to model vir-

tual landscapes with ideas about creating a denser

atmosphere for Mars, complete with a greenhouse effect,

and raising its temperature sufficiently to support plant

growth. To this end he used the program to show not what is

or what has been, but what might be. The terraforming

programme would be a long term one, measured in millen-

nia, but with the aid of VistaPro its effects could be created

in minutes. The book provides illustrations of what Olym-

pus Mons might look like in wintertime around AD 3000,

and of its huge caldera in about 4000 AD with a succession

taking place from fractal ly-created pines to

fractally-created oak trees! Other pictures in this richly il-

lustrated book show what might happen to the greening of

one of the chasms which run off the Noctis Labyrinthus. In

AD 2400, the land surface is covered by lichens and the at-

mosphere is turning a deep blue as it becomes denser; two

centuries later, lakes have been created which thaw during

the summer, and trees have begun to spread from the lake

shore.

This may sound very far-fetched, but it is a reminder

that we now have a fully digital environment for planetary

mapping. No longer are we restricted to printing paper

maps, as one-time interpretations of the landscape. Instead,

researchers and educationists alike are provided with digi-

tal data and programs for visualizing, exploring and even

transforming the landscape in an infinity of different ways.

Thus Magellan full resolution radar mosaics of Venus, and

imagery from many other missions, are now available on

CD-ROM, and educational CDs such as Mars Explorer use

DTM data to create fly-bys of the planet’s surface.

Planetary mapping and imagery on the web

This brings me finally to the web. Thanks especially to
NASA, this has become an extremely good resource for
finding information about planetary imagery, both current
and archival, as well as space exploration in general. Nu-
merous sites are run from the Jet Propulsion Laboratory at
Pasadena, California, the Goddard Space Flight Centre,
Greenbelt, Maryland and from the USGS at Flagstaff, Ari-
zona, and there are hot links between these and many other
sites: <http://www.nasa.gov/, http://www.jpl.nasa.gov> or
<http://wwwflag.wr.usgs.gov/USGSFlag/Space/> are
good starting points. NASA has established a Planetary
Data System (PDS) whose function is to provide easy ac-
cess to planetary data sets, with an on-line catalogue, and
which has ordering faci l i t ies for CD-ROMs
(<http://pds.jpl.nasa.gov/pds_home.html>). Each planet
also has its own web page at JPL, which can be found by
opening <http://www.jpl.nasa.gov/solarsystem/name of
planet/>. The USGS site at Flagstaff allows you to “browse
the solar system”. The home page includes a poster of the
planets, which is also published in paper form by the USGS.
If you click on the planet of your choice, you enter into a file
of images of that planet.

The new Gazetteer of planetary nomenclature pub-

lished by USGS in 1995, and containing all the names of

topographic and albedo features of the planets and satellites

officially approved by the IAU between 1919 and 1994 is

also now made avai lable in i ts ent i re ty at

<http://wwwflag.wr.usgs.gov/USGSFlag/Space/nomen/

nomen.html>.

The Clementine mission launched in 1994 to investi-

gate the Moon’s polar areas returned high resolution

multispectral imagery of the whole of the Moon, together

with laser altimetry data, A Lunar image browser of data

from this mission is available to be viewed at

<http://www.nrl.navy.mil/clemantine>.

October 1997 saw the launch of a new mission to Sat-

urn and its mysterious satellite, Titan, and there is a special

web site for this (<http://www.jpl.nasa.gov/cassini/>),

which also announces the availability of CDs, videos and

posters.

Finding and acquiring planetary mapping

Several commercial publishers have produced maps of the
Moon, of Mars, or of the solar system as a whole, including
Philip’s, Hallwag, Klett-Perthes Verlag (formerly Haack),
Rand McNally and the National Geographic Society. There
are also some excellent atlases, including the NASA atlas of
the solar system, already mentioned, and atlases of individ-
ual planets published by Cambridge University Press.
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Some mapping, including a new 1: 35 000 000-scale map of
Mars, has been published by the Institute for Cartography
of the Dresden University of Technology in collaboration
with the Moscow State University of Geodesy and Cartog-
raphy (Buchroithner, 1999).

The most accessible detailed mapping is that produced

by the United State Geological Survey (USGS) for NASA.

These maps commonly conform to one of three styles:

semi-controlled photomosaics, which are image maps

patched from the scanned images captured by vidicon cam-

eras or others sensors; shaded relief maps, conventional line

maps with shading usually added by airbrush; and topo-

graphic maps, maps to which contours have been added.

Additionally, geological maps have been published of all or

parts of the Moon, the Jovian satellites, Mars, Mercury and

Venus. The maps are published in the Geologic investiga-

tions series, and are listed in the quarterly USGS New

Publications (also on the web at <http://pubs.usgs.gov/pub-

lications>). USGS also has an excellent poster describing

and illustrating its planetary mapping programme and prod-

ucts. A web listing of published maps is provided at

<http://wwwflag.wr.usgs.gov/USGSFlag/menu/FFCindex

.html>

Detailed Russian mapping does not appear to be

readily available, although currently maps of Venus are be-

ing produced cooperatively with NASA, and are published

by the USGS.

A CD-ROM entitled 3-D tour of the solar system (by P.

Schenk, D. Gwynn and J. Tudor) has been issued by the Lu-

nar and Planetary Inst i tute (detai ls at

<http:cass.jsc.nasa.gov/lpi.html>). Planetary imagery is

also packaged on numerous other CD-ROMs available for

the National Space Science Data Center (NSSDC)

<http://nssdc.gsfc.nasa.gov/cd-rom/cd-rom.html>.

Coda

Whether we will ever be able to take a hike on Mars, I leave
to the reader’s imagination, or failing that to Arthur C.
Clarke’s who postulates that, due to the difficulties of the
terrain, rock climbing will become an important feature of
Martian life and livelihood. In any event, I believe mapping
of other planets, just as much as mapping of our own, can be
justified in the words of J.N. Wilford (1981) in his book The
Mapmakers:

“Maps embody a perspective of that which is known
and a perception of that which may be worth know-
ing”.
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