
PERCEPTION OF MAPS 

John Cole 

In my experience over several decades in the Department of Geography at Nottingham University, the 
professional cartographers have usually either been given precise details of the maps and diagrams they 
are to draw or have been given sketchy information for them to turn into a finished product. Even in the 
latter case, however, convention has been the rule, with North expected to be at the 'top' of the map and 
standard symbols and lettering adopted as a matter of course. In the present paper I have used a number 
of maps drawn by our Nottingham cartographers for books I have written, to show that for particular 
purposes and effects conventions can be dropped and imagination used in the design of maps intended to 
show different views and to make particular points. 

Introduction 
Four themes have been chosen: the rotation of maps to have 
some compass point other than North at the 'top', the use of 
azimuthal projections to show larger parts of the earth's sur
face, the topological ('rubber sheet geometry') process of 
'distorting' shape and/or area to achieve visual clarity or 
impact, and the use of anthropomorphic features. The use
ful convention of keeping North at the 'top' should only be 
violated if the advantage of rotation outweighs the advan
tage offarniliarity. The cylindrically based world map, with 
the equator running across the page, should not be dropped 
in favour of an azimuthal projection without good reason. 
Topological transformations should only be made where 
the distortion of distance, direction, area and/or shape can 
be appreciated by the user. The use of caricatures in the 
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form of people or animals linked to maps has limits, but can 
be illuminating. 

None of the ideas in this paper is new. Since the 17th 
Century if not earlier it has been common to construct road 
maps of particular routes with each stretch of road running 
in the direction of the actual journey being made. John Ogil
bys road maps (in Britannia, 1675) even show the direction 
of North in relation to the direction of the route. The famous 
Hereford Mappa Mundi (C 1280) has Jerusalem at the cen
tre, and east at the 'top' although most world maps of the 
post-Columbus era and most atlas maps today have the con
ventional horizontal equator, a convenient way of 
portraying what by 1500 was known to be the surface of a 
sphere. As various parts of the world were explored and 
mapped by Europeans, the emphasis was on correctness, of-

ten in practice improved with the increasing availability of 
accurate information. 

Since the 16th Century, however, it has been common to 
caricature countries and other regions by giving them the 
form of people or animals, while the use of topological 
transformations to show individual routes and whole net
works has become widespread in the 20th Century. The 
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London Underground 'maps', located between the win
dows and roofs of carriages, exemplify the transformation 
whereby lines are straightened and simplified to show sta
tions at regular intervals, regardless of the space distance 
and time 'distance' between them. On the Metro of Mexico 
City each station on the line is accompanied not only by its 
name but also by a picture, a recognition of the needs of the 
many illiterate people using the system. Is that the reason 
for pictorial symbols on some of the most recent Under
ground stations in London? 

Rotation 
Two transformations can be applied to conventional 

maps. Firstly, a map with North (or any other compass 
point) at the 'top' can be rotated to enable the user to see the 
area portrayed from a different viewpoint. Secondly, a mir
ror image of a map can easily be produced, although the 
result gives an unfamiliar view of the same area. 

The maps in Figures I a and 1 b show part of Europe, 
with the 12 Member States of the European Community of 
the early 1990s shaded, from four different places, Aber
deen, Lisbon, Warsaw and Athens. All four maps show the 
same places, the only changes being in the direction of 
North, the writing of the place-names, and the addition of 
appropriate sets of distances from each viewpoint. Al
though it would be possible to compare all the views in the 
four maps by reference to a single map (most likely with 
North at the 'top'), the user is assisted by the process of rota
tion in seeing new spatial relationships. 

Figure 2 shows how with the help of appropriate rota
tions two English inlets can be compared, those of the 
Thames Estuary and Southampton Water. The maps in dia
gram b have been rotated to look 'up' the inlet, and the 
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scales have been modified to make the inlets equal in 
length. In diagram c, the 'underground map' type of simpli
fication has been applied to remove unnecessary detail, 
assuming that in this particular representation only a com
parison of the features of the human geography are of 
interest or relevance. 
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In 1944 an atlas, The New Geography, edited by A 0 
Crane, was published by Todd Publishing Company. In the 
introduction (p.5) it is stated: 'the rapid shrinking of global 
distances caused by the revolutionary developments in 
transport and post-war economic planning based on the idea 
that frontiers constitute links rather than barriers, have abol
ished the traditional conception of geographical problems 
as graphically expressed by the four-hundred-year-old 
Mercator projection.' The distinguishing feature of the At
las is that hardly any of the maps have North at or near the 
'top'. Figure 3 from the above atlas is an interesting exam
ple of the effect of rotation. The similarity between the 
English Channel and the North Sea in terms of their width 
and their relationship to the southern and eastern coasts of 
England respectively shows much more clearly than on 
conventional maps of the area. 

In Figures 4a and 4b the effect of rotation is again to 
highlight features that do not stand out obviously on con
ventional maps. In map a the peninsula and islands of 
Southeast Asia in relation to India, China and Australia can 
be seen as 'stepping stones' between two continents. In 
map b the fact that the St Lawrence Seaway and its proton-
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gation in Lakes Ontario and Erie runs roughly parallel to 
and not all that far from the eastern coast of Canada and the 
USA is shown clearly, while the strategic position of Que
bec province is highlighted. 

Large Parts of the World 
One of the most serious problems in the construction of 

maps of large parts of the earth's surface is that of represent
ing a spherical surface on a flat one with a minimum of 
distortion. It is not proposed here to argue about the merits 
and drawbacks of different projections but rather to empha
sise the advantages for some purposes of making one-off 
azimuthal projections centred not only on the poles but 
obliquely. For example, atlases of Switzerland, Canada and 
Japan each show their countries on appropriate maps cen
tred on their capitals. Figure 5 shows more than a 
hemisphere with Berne at the centre and gives a better idea 
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of the global position of Switzerland in particular and West
ern Europe in general than is found on conventional maps of 
the world. For comparison, the position of Europe in the 
world, as generally portrayed in atlases, can be seen in Fig
ure 6 when sections A and Bare masked out. Figure 7 shows 
the hemisphere of China, the oblique azimuthal projection 
being centred on Lanzhou, in the interior of the country. 
Surprisingly to me, Sydney is considerably farther from 
China than London is. 

For ordinary use, it can be time-consuming and quite 
difficult to compile oblique azimuthal projections. In the 
1950s the National Geographic Society produced a useful 
globe, set in a container from which it could be removed. In 
Figure 8, this globe is illustrated, together with its transpar
ent cap, which can be placed with its centre at any point on 
the earth' s surface. The lines radiating from the centre of the 
cap, together with concentric circles marked on it, allow a 
rough projection to be made onto a flat piece of paper. The 
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Fig 8 

map in Figure 7 was compiled in this way by the author, 
Azimuthal projections have what is a great advantage for 
certain purposes: distances from the centre are comparable 
in all directions. 

Topological Transformations 
A less straightforward approach to the creation of un

conventional maps than those described so far is the 
application of topology to the making of maps. Topology is 
a geometry with fewer constraints than those found in 
Euclidean plane surface geometry or in spherical surface 
geometry. In particular, within reason, areas can be 
changed in shape, and scale can be distorted. On the other 
hand, relationships such as the order of stations along a rail
way line, cannot be changed. 

For some decades cartograms have been used not only 
by geographers but in other disciplines, particularly to 
transform territorial units from their correct relative area) 
sizes to make them proportional, for example, to their popu
lation sizes or the sizes of their economic production. Such 
transformations help to overcome the visually misleading 
representation of distributions. For example, if the map of 
UK Parliamentary constituencies is coloured according to 
political parties, usually the conventionally blue Conserva
tive constituencies dominate the picture because most rural 
constituencies cover much larger areas than most urban 
ones. The map has been redrawn with some difficulty to 
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make all constituencies equal in size (although in practice 
the electorates differ markedly in numbers). At least the vis
ual impact of colouring on the cartogram gives a fairer 
picture of the situation. Similarly on a world map on an 
equal area projection, Australia and the Netherlands, 
roughly equal in population, if shaded or coloured accord
ing to for example the similar number of cars in circulation 
per 1 ()(){)population, would show up very different! y on ac
count of their different area) sizes. 

An example of the use of cartograms is given in Figure 
9, in which the 30 major administrative divisions of China 
(22 provinces, 5 autonomous regions and 3 (urban) munici
palities) have been drawn according to their population size 
(rather than area size). In the West, Xinjiang, Tibet and 
Qinghai, characterised by relatively low densities of popu
lation, are greatly reduced in size. Appropriate divisions are 
then shaded to highlight the extremes on two components, 
modernisation and agricultural yields. The components 
each actually consist of packages of several related vari
ables, but the components themselves are not correlated. In 
the lower maps, it is therefore possible to superimpose the 
position of each division in socio-economic space (the con
sensus of the two components) onto their distribution in 
geographical space. Since Beijing, Tianjin (its port) and 
Shanghai are special urban units, all three highly industrial
ised, and on the modernisation axis they move a long way to 
the right (east) from their geographical positions. The 
southern divisions have generally more favourable mois
ture conditions for agriculture and therefore higher yields. 

Anthropomorphic Maps 
Caricature maps may be regarded as frivolous, outside 

the realm of serious cartography. I do however feel that 
there is a place for what are in effect cartoon maps, espe
cially in connection with such fields as political geography 
and development studies. With the approaches to map
making relating to rotation, azimuthal maps of large parts of 
the globe, and topological transformations, cartographers 
must bear in mind certain rules and conventions. In the 
drawing of anthropomorphic and associated maps the car
tographer has carte blanche. The more bizarre the cartoon, 
the more shocking the message. The British cartoonist Low 
produced a cartoon map that was highly amusing yet fright
ening at the same time. In Stalin's Europe around 1950, the 
dictator's head occupied European Russia and his famous 
moustache extended over Central Europe. 

Figure I 0 is one variation of a 16th Century portrayal of 
Europe of the time. Spain appears to be the greatest influ
ence, Prague is somewhere near the heart, Sicily appears to 
be of some importance, while England is a modest offshore 
island. Figure 11 shows two views of the world at the height 
of the Cold War in the late 1950s, drawn for me by my fa
ther. I intended to include them in my Penguin book 
Geography of World Affairs, first published in 1959. The 
editor of the book decided that they should not be included, 
evidence perhaps that sales (in the USA) were a big consid
eration, and credit perhaps to the strength of the message 
conveyed by the cartoons. Figure 12 is self-explanatory and 
less controversial. 
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It is hoped that the material brought together in this pa
per underline the scope for modifying or even abandoning 
cartographical conventions at times in order to make im
pacts and to impart messages. Space has not permitted an in 
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depth examination of the debate about the merits and draw
backs of deviating from conventional approaches to the 
drawing of maps. 
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