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Abstract
This paper explores the role that lines play in information design and their contribution to the
development of human communications. It focuses on lines that represent quantitative data but
not lines in graphic design that are aesthetic, symbolic or marked in the physical landscape. A
number of publications and websites were consulted. These explore information design theory,
semiotics, cartography and thematic mapping and showcase the latest innovations in data
visualisation.
The main part of the paper examines the historical milestones in the development of the line
from its first recorded use as concrete representations of figures, then as abstractions of the
physical environment in maps and later for metaphorical communication. The last part of the
paper mentions some of the different ways to distinguish multiple lines on the same graph, the
different forms that the line can take and the symbolic uses of the line. Maps and figures are
provided in an annex to demonstrate examples of the key works discussed.
This paper concludes that although the line has existed for a very long time, it continually finds
new ways to communicate and represent data. Through the history of the line, a series of creative
people improved its capacity to carry information. This has been possible due to the versatile
form and ambiguous interpretation that the line has to offer. Each innovation has encouraged
scientists and innovators to improve on the new technique and take it a step further. They
appreciated the value of being able to express complex information and phenomena in a visual
format, where the line is key.
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1. Introduction
The line is the most fundamental drawing element that humans use to record and share their
thoughts. It is the basis from which nearly all our signs, symbols, writing and illustrations are
created. This practice of shaping our knowledge into a transmissible form is one potential
meaning of the term information design. Some popular examples of this include maps, graphs,
wayfinding tools, branding, books and websites. The design of information is one of the most
important tools that we use to explain complex concepts, instructions or data that would
otherwise be difficult to describe well by text or speech.
The line is everywhere in our environment, but that has not translated into a wide array of
literature discussing its use in information design. The line has, however, been studied in art
where it is widely acknowledged to play a diverse role rather than being purely aesthetic. A
study of the use of lines in information design is a natural extension of this role and may be a
useful addition to the existing body of work on visual communications.
This paper will explore the role that lines play in the creation of information graphics and its
contribution to the development of human communications. The main part of the paper will chart
the historical milestones in the development of the use of the line from its first recorded use as
concrete representations of figures in cave drawings, then as abstractions of our surroundings in
maps and later in use for metaphorical communication. The last part of the paper will mention
some of the different ways to distinguish multiple lines on the same graph, the different forms
that the line can take and the symbolic use of the line. Maps and figures are provided in an annex
to demonstrate examples of the key works discussed.
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2. Methodology
A search for previous literature on the line in information design came to naught. The reason for
this may be that access to English research material in Iceland is largely limited to sources
accessible via internet searches and online databases. It is safe to say that the line has received
far greater attention in the art world than in the field of information design. To give an example,
the 1943 Italian book, Storia delle linee (History of lines), by Manlio Brusatin, discusses the
complex semantics inherent in the line, whilst the German publication, Linea. Vom Umriss zur
Aktion: Die Kunst der Linie zwischen Antike und Gegenwart (Linea. The outline for action: The
Art of the line between antiquity and the present), by Julia Gelshorn examines the historical
development of the line in arts and its importance in the natural sciences. Neither of these books
were accessible in Iceland or on the internet. At a late stage in the writing process, I was able to
review the book, Lines: A Brief History, by anthropologist Tim Ingold. Unfortunately, the book
mentions very little on the subject of information design, which was disappointing.
A number of publications and websites that I found, however, were helpful. These explored
information design theory, semiotics, cartography and thematic mapping and showcased the
latest innovations in data visualisation. Some noteworthy resources that were of particular help
was the book, Early Thematic Mapping in the History of Cartography, by Arthur Robinson and
the Data Visualisation website (http://datavis.ca), managed by Michael Friendly.
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3. The Line
The line is the most fundamental drawing element that humans use to record and share their
thoughts. It is the basis from which nearly all our signs, symbols, writing and illustrations are
created. This paper will focus only on lines in information design. This includes lines which
represent quantitative data but not lines in graphic design that are aesthetic (e.g. underline),
symbolic (e.g. cross) or marked in the physical landscape (e.g. social convention, fences or
political borders). It needs to be kept in mind that to remove lines in an information graphic
would amount to removing information and thus reducing the usability of the graphic to convey
its intended message.
One of the strengths of the line is its transformability. By changing its appearance such as its
width, straightness or curviness, or repeating it to form a texture (hatching), we can add further
meaning to the signs that are created. Another great characteristic of the line is its ambiguity in
meaning, which is fully subjective and dependent on context.
The line is fundamental to visual communication and it is ubiquitous in our daily lives. It is easy
to take the line for granted since it blends so effortlessly into our everyday environment. This
may help to explain the difficulties encountered in trying to pinpoint literature that discusses the
line on its own in the field of information design.
The following part of this paper, sections 4–9, will trace the evolution of the line. These sections
will show how developments in technology and knowledge have emerged to give the line new
functions over the centuries and enhance its graphic impact in the field of information design.
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4. The first lines
Before humans could draw and write, lines of course existed in nature. They could be observed
as horizons or as outlines of mountains and trees. An unanswered question that remains is when,
why and how humans began to produce line-like structures in their own thinking and mental
imagery and then, later, to reproduce such structures graphically in their external world. We only
have a part of the story, and some interesting speculations.
The first known records of visual communications are in drawings found in the caves in France
and Spain, dating from about 35,000–40,000 years ago.1 They comprise delineated figures that
represent animals that were hunted at the time, which shows that the line was first used by these
artists to record their physical surroundings. The use of figure and ground organisational
principles was a significant step in the use of lines and foreshadows the representations of
boundaries on maps.
Very early on, lines were used as imaginary constructs for navigational purposes. In Bruce
Chatwin's fictionalised travelogue, The Songlines (1986), he proposes that according to
indigenous Australians’ creation myths, the first lines were entirely imaginary, drawn up by
singing songs to depict journeys across the land.2

1

P.B., Meggs, and A.W., Purvis, Meggs’ History of Graphic Design, 4th edn., John Wiley & Sons, 2006, p. 4.
R., Stewart, ‘Walking with Chatwin’ in NYRblog, 2012, <http://www.nybooks.com/blogs/nyrblog/2012/jun/25/
walking-with-bruce-chatwin/> [accessed 10 January 2013].
2
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5. Mapping
Maps are constructed to gain a better understanding of a space and are used as a tool to guide
others. The first maps must have existed in the minds of our ancestors well before they felt the
need to transform this knowledge into a physical form. The way in which this transformation
took place we will probably never know, but the abstraction of our physical surroundings into a
reduced scale, for us to better understand and relate to them, was a significant moment in the
history of graphics.
On a map, lines have two types of functions. First, in their physical form, they show divisions or
boundaries between different areas or zones, or figure and ground. Secondly, they link objects
along a common path. In this regard, lines on maps perform a dual and sometimes simultaneous
role.
All early maps show that the map makers made use of the dividing and differentiating function
of the line. The line is used to show a change in phenomenon, such as from land to sea, or to
identify rivers and mountains. A stone tablet from 14,000 years ago, found in a Spanish cave, has
been claimed to be the oldest known map.3 It appears to show the surrounding mountains, rivers
and even wildlife in the vicinity of the cave (Fig. 1). The Babylonian clay tablet excavated in
1930 at Ga-Sur at Nuzi, in present day Iraq, is generally considered to be the oldest known map.4
It is estimated to be from 2,300–3,800 BC (Fig. 2).
As mapping naturally progressed to depicting larger areas, lines took on a wider and wider role
indicating physical changes in geography, as different phenomena such as oceans now needed to
be represented. Eventually, as the whole world was mapped, the outermost boundary represented
the end of the world. Some of the first known records of world maps are from ancient Greece.
The early geographers, such as Anaximander (c. 610-546 BC), depicted the earth as a spherical
or rectangular disc surrounded by oceans (Fig. 3). The end of the world was represented by a
3

F., Govan, ‘World’s oldest map: Spanish cave has landscape from 14,000 years ago’, in Telegraph.co.uk,
6 August 2009, <http://www.telegraph.co.uk/news/worldnews/europe/spain/5978900/Worlds-oldest-mapSpanish-cave-has-landscape-from-14000-years-ago.html> [accessed 20 December 2012].
4
‘100 Town Plan from Catal Hyük’, <http://www.cartographicimages.net/100_Town_Plan_from_Catal_Hyuk.html> [accessed 20 December 2012].
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line, which also established the extent of the geographers’ knowledge of the world. According to
the Greeks, this line acted as a divider between humans and non-humans, as they believed that
across this boundary lived mythical creatures and savages.5
The second function of the line on a map is to link objects or experiences, for example to
represent a path or journey. This use of the line must have been a remarkable development, and
one definition of a journey may be the linked series of physical points or stages based on the
experience of the user.6 This function was highlighted in the example of the songlines, above,
and can be related to modern phenomena such as walking routes, holiday itineraries, flight paths,
network visualisations and Google maps. Google maps draws a line representing a route between
two locations as requested by a user (Fig. 4). There is any number of variables, e.g. shortest,
most fuel efficient, passing a specific location, that the users can select to modify this line and
therefore their journey. In short, lines depicting journeys are merely guides or recommendations
that may be modified to suit different needs.

5

J., Lendering, ‘The edges of the earth in Greek and Roman thought’, in Livius: Articles on ancient history,
<http://www.livius.org/ea-eh/edges/edges.html> [accessed 10 January 2013].
6
T., Ingold, Lines: A Brief History, Routledge, 2007, p. 95.
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6. The beginnings of metaphorical lines and cartography
When the ancient Greeks, led by Aristotle (384–322 BC), reached the consensus that the earth
was a sphere, it created the conundrum for map makers of how to draw the curved surface of the
earth in an accurate way on a two-dimensional plane. To solve this problem, the Greeks invented
a second use for the line in addition to depicting reality: The line would hold a mathematical
value and when put in a grid, it would act as a guide to creating more accurate maps. The
horizontal lines were referred to as latitude. Their origins were first marked out by astronomers
who observed the movement of the sun relative to the surface of the earth. The first three lines
they drew came to be known as the tropics (Cancer and Capricorn) and the equator.7 The vertical
lines are referred to as longitude. They were originally called meridians, which were invisible
half-circles on the earth’s surface that terminated at the North and South Poles. A simpler way of
imagining this is if the earth was a mandarin orange the divisions between sections would
correspond to lines of longitude. With this invisible grid in place one could, in theory, locate any
place on earth as long as one had its coordinates. Furthermore, the grid could be distorted to
make an accurate projection of the spherical earth.8
The first use of the terms latitude and longitude was by Marinos of Tyre (c. AD 100), in his
textbook on map making and geography. His book contained complicated instructions on how to
project the world onto a map.9 Claudius Ptolemy (AD 90–AD 168)10, who was a scholar at the
Alexandria Library in Egypt, based a lot of his geography work on Marinos’ research but also
criticised him for not providing a map to illustrate his technique. Ptolemy was a strong advocate
for the use of scientific principles in order to create more accurate maps.11 In Geographia he
improved on the work of his predecessors and contemporaries in order to systematise the practice
of cartography and included a collection of maps that were drawn following his set of principles.
Unfortunately, after the fall of Rome, Geographia was lost to the Western world and there were
no major innovations in Western scientific cartography for nearly a thousand years until its
7

J.N., Wilford, The Mapmakers, Vintage, 1981, p. 29.
ibid., p. 31.
9
L., Bagrow, History of Cartography, RA Skelton (ed), C.A. Watts & Co., USA, 1964, p. 34.
10
ibid., p. 34.
11
ibid., p. 34.
8
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rediscovery in the early 15th century.12 Although Ptolemy’s original maps were never found,
cartographers of that era could study his text in order to draw up maps based on his principles
and the coordinates of the locations. With the invention of the printing press, Ptolemy’s work
spread far and wide and the coordinate system and the lines that he developed are still in use
(Fig. 5).

7. Lines move off the map
There were two main factors that drove the line into wider use than mapping physical features
and towards representing abstract information: The Industrial Revolution, and a series of
scientific discoveries, which sparked a new way of thinking in information design.
First, for a long time after the discovery of Ptolemy’s Geographia around the 15th century, the
use of lines in information design were confined to representing geographical features on maps.13
The following centuries saw a surge in the production of new maps based on scientific
principles, focused on accuracy and scale.14 A period of scientific transformation followed in the
17th and 18th centuries when scientists began analysing invisible phenomena, for example, the
theory of probability, mathematical functions and changes to a variable in relation to another
variable such as time (Fig. 6 & 7).15
The major change in the use of the line during this period was that it was no longer tied to
geographic coordinates, or even the physical world. This period saw the development of new
forms of visualisation for dealing with abstract values and functions.16
An example of these new forms may be seen in the work of René Descartes (1596-1650) who
reintroduced Cartesian coordinates (x and y-axes) to mathematics in 1637. This has been
regarded as a significant event as it laid the foundations for further visual representations of
12

Wilford, p. 33.
Friendly, <http://www.datavis.ca/>.
14
‘Ptolemaic Atlases’, <http://www.mapforum.com/02/ptolemy1.htm> [accessed 3 January 2013].
15
Wilford, p. 27.
16
Friendly, <http://www.datavis.ca/>.
13
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abstract values.17 Another important contributor in this field was Johann Heinrich Lambert who
used relational line graphs extensively in his analytical work in mathematics, astronomy and
physics.18 The relational line graph that he developed enabled a user to compare the relationship
between any two values of a variable quantity (Fig. 8). This development marked the first steps
towards what we now look at as modern information graphics, as it inspired a generation to
create visual information in a new and different way.
Secondly, the Industrial Revolution (1750–1850), which dramatically changed the social and
cultural landscape of Europe, created a need for simple graphics to translate the new wealth of
information previously unrecorded, such as population, mortality, fertility, production and
transportation. A number of related developments occurred during this period. Interest rose in
social affairs and statistics. Recognition grew of the benefits of collecting data for planning,
governmental response, and as a subject worthy of study in its own right (Fig. 9).19 As it
happens, the word statistics is derived from the systematic collection of data about a state or
community.20 And of course there was industrial and commercial developments (production,
transportation).
7.1 Multiple lines
Once the line had been moved off the map in order to represent abstract data, a logical
progression was to show more than one line on a graph. One of the advantages of using multiple
lines on the same graph is that the viewer can make comparisons between two different data sets,
e.g. to compare the price of apples with the price of oranges over time, as long as the variables,
price and time, remain the same. The line graph would become the favourite tool of economists,
mathematicians and scientists who used it to explain the abstract concepts that they often dealt
with in a clear graphic.

17

Meggs and Purvis, p. 125.
Friendly, <http://www.datavis.ca/>.
19
Friendly, <http://www.datavis.ca/>.
20
‘Online Etymology Dictionary’, <http://www.etymonline.com> [accessed 12 January 2013].
18
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This development was taken a step further by William Playfair, who created a variable width
line, which added another layer of information to his graph, Exports and imports to Denmark
and Norway from 1700 to 1780. Playfair, who is credited with having designed the modern
forms of the line, bar, pie and circle graphs, defined the difference between two lines that
represent exports and imports as the balance of trade for England.21 He then emphasised this
value by colouring the area between the two lines (Fig. 10). In a way, this technique
foreshadowed the multivariate line, which will be discussed in the next section.
One of the steps that followed in the development of the data graphic line was to use multiple
lines to create a visual representation of scheduled train journeys over a period of time.
Depending on the angles and distribution of the lines, these representations or charts revealed the
frequency of trains as well as the expected length of the journey compared to other scheduled
trains. An example of this technique is Étienne-Jules Marey’s (1830–1904) train schedule for
Paris to Lyon from 1885, which was used by station managers in France. In this graph,
horizontal lines indicate the arrival and departure stations; these lines are separated in proportion
to their actual distance apart. A train journey is represented by a single sloped line; the closer it is
to the vertical, the faster the train (Fig. 11). Overall, the more sloping lines that appear close
together, the higher the frequency of trains that will be running on the line during a particular
period of time. The concept of this map is still used, although it is a computerised version
(Fig. 12).22

21
22

B., Suda, A Practical Guide to Designing with Data, O Gregory (ed), 1st edn., Five Simple Steps, 2010, p. 3.
‘Railway Simulation’, OpenTrack Railway Technology, <http://www.opentrack.ch/> [accessed 12 January 2013].
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8. Multivariate lines
At the beginning of the 19th century, despite the advances of the line in information graphics, the
line was still mainly used to represent two values at any point (x and y-values). The introduction
of the multivariate line was the next major development of the chart as it enabled a line to
represent multiple values. Just as cartographers made realistic representations of river widths on
maps that changed depending on the volume of water, it was only a matter of time until someone
would borrow this concept to represent on a graph any changes in the value of a data set over
time.23
The multivariate line is a simple concept, created by placing a variable width line onto a map.
This action effectively turned the map into a graph (commonly referred to as a flow map), so that
each point on the line showed the value of the line at a particular point in time at a specific
location. As observed in the previous section, many lines can tell a story, such as a train journey
schedule. With the multivariate line, any point on the line can tell a number of stories.
The first published example of this technique was developed by Henry Drury Harness, who
created a flow map for an 1837 report for a recommendation for a General System of Railways
for Ireland. Harness, who was an army officer and an engineer, used the varying widths of the
lines to represent the amount of traffic (number of passengers) between Dublin and the
surrounding areas, thus reflecting the population density of the area (Fig. 13).24
The most famous example of the use of flow lines, however, was created by Charles Joseph
Minard in 1869 (Fig. 14). His chart shows a variable-width line that represents the successive
losses in men of the French Army in the Russian campaign in 1812–1813. At any point on this
line the viewer can determine the direction of movement of the army (by colour); its size (width
of the line); geographic location (underlying map); date, and temperature (during the retreat
only). The striking feature of Minard’s map is that it tells a story that evokes a reaction from the

23

A.H., Robinson, Early Thematic Mapping in the History of Cartography, University of Chicago Press,
1982, p. 208.
24
ibid., p. 208.
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viewer, highlighting the horrors of war. It is difficult not to be affected by the slither of the black
line that represents the surviving 2% returning to the starting point of the campaign.
Minard, who specialised in flow maps throughout his career, held high positions in French civil
engineering organisations and was therefore in a good position to obtain the data necessary to
produce such maps. Forty-two of the fifty-one thematic maps that Minard produced during his
career were flow maps. These covered a range of subjects: people, armies, cereals, wines, spirits,
livestock, coal, coke and fibers, as well as general merchandise.25
An example of a contemporary flow map is one from 2009 that shows an average day’s traffic in
Lisbon (Fig. 15). Over a month, Pedro Miguel Cruz, Penousal Machado and João Bicker, tracked
the speed and direction of 1,534 cars in Lisbon and placed them all on one map. Coloured lines
were used to represent each car’s journey across the city and this line changed colour according
to the car’s speed. Faster average speeds (about 60 kph) were represented by greenish colours.
As average speeds declined, the colour of the line would change to cooler hues and eventually to
reds when movements were slow. Therefore, this map shows traffic speeds by the collective
colour of the lines, traffic density by the thickness of the lines (made up of multiple car lines)
and the location of the traffic as the flow lines are laid over a geographic map. The benefit of this
visualisation is clear, as city planners can determine which areas are congested at what times and
accordingly make improvements to the city’s road system.

25

Robinson, p. 150.
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9. Schematic lines
A schematic diagram aims to explain how something works using the fewest details possible. In
a way such maps epitomise the popular design motto, ‘Less is More’. The diagrams use abstract
symbols to represent physical objects and they come in a variety of forms and complexities. This
section will focus on the way in which lines on maps of transport systems shifted away from
geographic accuracy and towards schematically representing the topology of the system. This
means that objects (such as stations) are arranged on a line in an ordered and systematic manner,
so that the line represents the ordered relationship between each object on the line rather than the
physical thing it stands for (such as the train track). Schematic mapping has become a popular
tool in modern times and is currently used for a great number of mass transit systems around the
world.26
Although schematic maps seem like a recent development, the first known record of schematic
lines on a map is a 13th century copy of an original map from the 5th century. The Tabula
Peutingeriana (“the Peutinger map”) is a road map of the Roman Empire set in the known world
and stretches from England to the Ganges in India (Fig. 16). The map is only concerned with
showing distances between settlements and cross roads, and the user is not given any indication
of the terrain or the condition of the path.27
Map designers around the beginning of the 20th century grew to understand that the most
important information for passengers was to be able to identify the direction of a train; the order
of stations and the number of stations passed before alighting; and where it was possible to
change train lines (Fig. 17). Their geographic location during their trip was largely unimportant.
The transition to more schematic train maps was an attempt to produce information designs that
would enable passengers to use the system more quickly and easily.28 One of the pioneers of
creating schematic maps of train systems is George Dow (1907–1987). Dow, who worked for the
London and North Eastern Railway (LNER) train company, designed between 1929 and 1931

26

R., Reynolds, ‘The Subway Page’, <http://people.reed.edu/~reyn/transport.html> [accessed 13 January 2013].
Bagrow, p. 38.
28
Dow, p. 30.
27
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the first two schematic maps that encompassed the whole train system rather than a single route
(Fig. 18).29 Train maps, which previously had been scaled representations of the train system and
sometimes overlaid on a geographic map that included roadways, gradually became less
complicated.
The introduction of Harry Beck’s highly schematised London Tube map in 1933 as a ‘radical’
new design has often been overstated.30 The move towards a purely schematic map was a process
that involved the progressive simplification of the geographic map over some 30 years by a
number of designers rather than a simple act of invention by one person.31

10. Distinguishing lines on a graph
The following sections, 10–12, will highlight some of the different forms that the line can take.
They are examples of how the intended function of the line may affect its form.
In order to impart clarity and to enable layers of information, it is necessary to be able to
distinguish the different lines on an information graphic. Various methods are used ranging from
making the line dotted, dashed, thinner or thicker. A simple yet effective method is to use
colours, particularly for a relatively small set of variables.32 For example, in the Napoleon
graphic (Fig. 14), the army’s march to Moscow is represented by a tan line, while the army’s
retreat is done in a black line. For Harry Beck’s London Tube Map (Fig. 19), different colours
are assigned to each of the eleven Underground lines so that they can be easily distinguished.

29

Dow, p. 32.
‘Information resources’, in London Transport Museum,
<http://www.ltmcollection.org/resources/index.html?IXglossary=Tube+Map> [accessed 6 January 2013].
‘Rethinking the Tube map: A design for strife’, in The Independent, <http://www.independent.co.uk/news/uk/thisbritain/rethinking-the-tube-map-a-design-for-strife-2337609.html> [accessed 6 January 2013].
‘V&A Modernism: Highlights: London Underground Map’, in Victoria and Albert Museum,
<http://www.vam.ac.uk/vastatic/microsites/1331_modernism/highlights_19.html> [accessed 6 January 2013].
31
A., Dow, Telling The Passenger Where to Get Off: George Dow and the Evolution of the Railway Diagrammatic
Map, Capital Transport Publishing, UK, 2005, p. 9.
32
I., Watson, Cognitive Design: Creating the Sets of Categories and Labels that Structure our Shared Experience,
Phd Thesis, Rutgers, The State University of New Jersey, 2005, p. 112.
30
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Another example of the use of colours to distinguish lines on a map may be seen on the website
of the Icelandic Road Administration (Vegagerðin), which provides daily updates of road
conditions in map form (Fig. 20). On this map the colours of the lines, which represent main
roads, change depending on driving conditions on these roads. A green colour for example,
indicates easy passage for drivers while turquoise indicates that the road is slippery.
Although these three examples refer to the use of colour to differentiate lines, they represent
different classifications or scales of data. In 1946, Stanley Smith Stevens, proposed his theory
that for all measurements of data there are four scale types: nominal, ordinal, interval and ratio.33
In the example of Minard’s map and the London Tube map, the colours of the lines are
arbitrarily assigned and give no indication of direction, the length of the line, geographic
characteristics or any other feature of note. The colours do not represent data that is ordered or
measured so these lines are considered ‘nominal’ on Stevens’ scale. In contrast, the lines in the
map of road conditions in Iceland are ranked with colours which correspond to the current
conditions. They begin with green (‘easily passable’) and progress in difficulty through six other
colour scales to red, which represents the worst possible conditions (‘impassable’). This way of
ranking the lines using colours is classified as ‘ordinal’ on Stevens’ scale. An example of lines
used in an ordinal scale that features different forms of the line can be seen in the online road
maps by Michelin (Fig. 21). First, the roads are ranked in terms of size or importance (Motorway
– Express network – Primary network – Secondary network) and these correspond to a particular
colour and line thickness. Second, to differentiate between national and state level borders, a
mixture of dashes and lines is used.34

33

S.S., Stevens, ‘On the Theory of Scales of Measurement’, in Science, New Series, Vol. 103, No. 2684 (Jun. 7,
1946), pp. 677–680.
34
For further information about systems for distinguishing between data sets, see the chapter on
‘Labeling’ in Watson, p. 112.
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11. The grey area between dots and lines
A great variety of lines exists and many disciplines have offered their interpretation of what
constitutes a line. Mathematicians have long known that a line can be thought of as an infinite
series of dots.35 Gestalt psychology proposes that the main determining factor as to whether a
group of dots will be interpreted as a line depends on the consistency of the form, distance and
intervals between the dots. In the field of graphic design, Adrian Frutiger stated that the line
‘consists of a dot set in motion’.36 What is certain is that humans have used the dotted line for a
very long time.
An example of where the dotted line represents quantitative data can be seen in Erhard Etzlaub’s
map, Das ist der Rom Weg von Meilen zu Meilen mit punkten verzeichnet von eyner stat zu der
andern durch deutsche lantt (The way to Rome, marked out with dots from one town to the next
through German lands), which was made on the occasion of the Holy Year 1500 to guide the
many German pilgrims who were expected to travel to Rome (Fig. 22). Each dot on this map
represents a German mile (7.4 km) and when these dots are placed in a linear manner, they form
a line to represent roads or paths. The maker of the map paid great attention to geographical
accuracy for the benefit of the pilgrims, who could calculate distances between towns and create
realistic itineraries based on this map.37
Some artists have gone as far as to replace dots in information graphics with a series of
illustrations to provide details of the way in which the data changes in relation to another
variable, such as time or space. One early example of this technique may be seen in Christopher
Scheiner’s 1630 publication, Rosa Ursina sive Sol, showing the linear journey of dark spots
across the sun’s surface (Fig. 23). On a stationary disc, he drew the sun spots as they would
appear over time, resembling in some way the frames of a film or multiple data sets.

35

A., Calkins, ‘Undefined: Points, Lines, and Planes’, in A Review of Basic Geometry, 2005,
<http://www.andrews.edu/~calkins/math/webtexts/geom01.htm> [accessed 9 January 2013].
36
A., Frutiger, Signs and Symbols: Their Design and Meaning, A. Bluhm (trans), Studio Editions,
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12. Lines as symbols
Lines may be used as symbols in themselves rather than to represent quantitative values to aid in
the understanding of an information graphic. An important example is Edmond Halley’s world
map of trade winds and monsoons made in 1686 (Fig. 24). Halley, who appreciated the value of
laying out complex phenomena on a map, believed that this would enable people to grasp
information much better than if it had been explained to them in words.38 At the time, there were
no traditional symbols for showing winds, so Halley used lines at differing strokes and densities
to represent the strength and direction of trade winds and monsoons.39
Of greater significance is that Halley, in his next chart where he measured compass declinations
in the South Atlantic, began to use ‘lines of equal value’, now known as isolines (Fig. 25).40 A
number of scientists adopted and refined Halley’s lines to apply them to the measurement of
other phenomena. One of these scientists, Alexander von Humboldt, developed the isotherm
(distribution of temperature), and by doing so popularised the use of the ‘iso-’ prefix.41 Some
other examples that were soon to be created were the isobar (line of equal or constant pressure),
the isotach (line of equal or constant wind speed) and the contour line (line of equal elevation).42
These charts were made possible by the improvements in barometric and thermometric
instruments and the systematic collection of measurements.43

38

Wilford, p. 313.
Robinson, p. 47.
40
ibid., p. 84.
41
ibid., p. 72.
42
For readers who are interested in learning more about the use of symbols and representations of quantitative data
in cartography, a recommended book is: Early Thematic Mapping in the History of Cartography, University of
Chicago Press, 1982 by Arthur H. Robinson.
43
Robinson, p. 70.
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13. Conclusion
The humble line has often been overlooked but it has enjoyed a remarkable journey. This paper
has explored the role that lines play in information design and their contribution to the
development of human communications. It may be concluded that although the line has existed
for a very long time it has continually found new ways to communicate and represent data.
Because of its versatility, it is key in the design of information in subjects as varied as
geography, astronomy, science and engineering, to name but a few.
Through the history of the line, a series of creative people improved its capacity to carry
information. Each innovation encouraged scientists and innovators to take it a step further. These
people realised the benefits of expressing their work visually rather than relying on text alone.
Ptolemy and Edmond Halley chose to provide illustrative maps to help explain their work on
complex map coordinates and wind systems so that it could more easily be grasped by their
audience. And it is due to the works of Charles Joseph Minard and his likes that the storytelling
power of the line has not gone unnoticed.
This paper focused on the historical developments of the line. Further research on this subject
could extend to contemporary examples of the line in the computer age. As touched on in the
discussion on multivariate lines, the line can now be animated and represent real-time data. As
the examples provided suggest, any technological or scientific advances would almost certainly
give a new role to the line.
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Annex

Fig. 1 World’s oldest map: Spanish cave has landscape from 14,000 years ago.44

Fig. 2 The Babylonian clay tablet excavated in 1930 at Ga-Sur at Nuzi, in present day
Iraq. (Left) Original tablet45 / (Right): Redrawing of the tablet.46
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46
‘Nuzi tablet map redrawn’, <http://www.cartographicimages.net/100_Town_Plan_from_Catal_Hyuk_files/droppedImage_1.png>.
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Fig. 3 A redrawing of Anaximander’s map.47

Fig. 4 Screenshot of a route on Google Maps.48

‘Anaximander world map’, in Wikipedia, the free encyclopedia, 2013, <http://en.wikipedia.org/wiki/File:Anaximander_world_
map-en.svg> [accessed 2 January 2013].
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‘Google Maps’, <https://maps.google.com> [accessed 3 January 2013].
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Fig. 5 Nicolaus Germanus painted, Cosmographia Claudii Ptolomaei Alexandrini
(1467), based on the texts left by Ptolemy.49

Fig. 6 These are diagrams by Nicolaas
Kruik showing the distance of the
planets to the Earth in 1732 and the
likely areas to experience an eclipse
that year. Notice the early forms of the
line graph.50

N., Germanus, ‘Ptolemy Cosmographia 1467’, in Wikipedia, the free encyclopedia, 2013, <http://en.wikipedia.org/wiki/
File:Ptolemy_Cosmographia_1467_-_world_map.jpg> [accessed 11 January 2013].
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Fig. 7 Redrawing of a probability density function showing
normal distribution curves, which Abraham de Moivre introduced in his article in 1733.51

Fig. 8 Johann Heinrich Lambert drew this graph to illustrate
the evaporation rate of water as a function of temperature.52

Fig. 9 William Playfair (1759-1823) was
Scottish engineer and political economist.
He made this chart of Britain’s national
debt partly caused by the war with America
(1786).53

Fig. 10 England’s varying size of its balance of trade with Denmark and Norway 1700-1780. This chart was made by William
Playfair (1786).54
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51

52

Fig. 11 Etienne Jules-Marey’s Paris-Lyon train schedule
(1878).55

Fig. 12 OpenTrack is a Swiss company that provides solutions for public transport
systems. This computerised chart follows the same principles as Etienne JulesMarey’s 1885 Paris-Lyon train schedule. The major difference, however, is that the
lines for the train journey’s run horizontally instead of vertically.56
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Fig. 13 (Left) Flow map by Henry Drury Harness for the 1837
report for a recommendation for a General System of Railways
for Ireland.57

Fig. 14 (Below) Figurative Map of the successive losses in
men of thet French Army in the Russian campaign 1812-1813.
Charles Joseph Minard (1869).58
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Fig. 15 The visualisation of an average day’s taxi traffic in Lisbon, Portugal. Cooler
and greenish hues (average speed of 60 kph) represent fluid traffic while reddish hues
indicate slower traffic flow. If reds appear on the major highways, then it is an indication that traffic is moving very slowly for some reason.59
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P.M., Cruz, ‘Lisbon Traffic Visualisation’, <http://pmcruz.com/wp/wp-content/uploads/2010/03/p09-00.jpg>.

Fig. 16 A section of the Tabula Peutingeriana (“Peutinger map”). The island in the top left is Britain (Britannia) and below it, across the green waters, is northern Spain, which is separated from France (Francia) on
the right by a wave like line representing the Pyrenees.60

Fig. 17 Poster for ferry service between
Hook of Holland and Harwich (1900) made
by Henrik Willem Mesdag (1831-1915).
This is possibly the first poster displayed in
Great Britain to show a modern schematic
map.61
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Fig. 18 One of the schematic maps made by George Dow
for the London & North Eastern Railway (LNER) between 1929-31.62

Fig. 19 The original London Underground map designed by Harry Beck, 1933. The
lines are used in a nominal scale.63
G., Dow, ‘Great Northern Suburban Lines Route Diagram’, in Dow, A, Telling The Passenger Where to Get Off: George Dow
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Fig. 20 Map of road conditions by the Icelandic Road Administration (Vegagerðin).
The coloured lines representing the roads use an ordinal scale.64

Fig. 21 National level road maps by Michelin (http://www.viamichelin.com). The different types of lines
used to show the hierarchy of roads and borders reflect an ordinal scale.65
Vegagerdin,‘Icelandic Road conditions’, <http://www.vegagerdin.is/english/road-conditions-and-weather/the-western-fjords/
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Fig. 22 Erhard Etzlaub’s
“Rom Weg” map, The way
to Rome marked out with
dots from one town to the
next through German lands
(1500).66

Fig. 23 Christopher Scheiner’s 1630 publication,
Rosa Ursina sive Sol, showing sunspots moving
across the sun.67
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Fig. 24 Edmond Halley’s wind map of the world (1686).
The lines show the direction and strength of the winds.68

Fig. 25 Edmond Halley’s map
of compass variations in the
South Atlantic (1701). The first
chart to show lines of equal
value (magnetic variation).69
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