
The map and its history
In the 50s orienteering events were run on black and white,
photocopied 1'' Ordnance Survey maps, and on 1:25,000s
in the 60s. The limited (and frequently out of date)
information was annotated bit by bit by Rotring pens, both
for landform features and man-made tracks and paths. At
the same time though the Norwegians were using
specialized, coloured maps, and the first coloured maps
appeared in Britain in the very late 60’s, and by 1970 the
black and white maps had largely been superseded. The
international nature of the sport ultimately encouraged the
adoption of a common specification of mapping, and the
first publication outlining such a standard was published in
German in 1969. The current ISOM (International
Standard of Orienteering Mapping) 2004 is a direct
descendent of the 1969 publication.

Today an orienteering map is printed in 5 map
colours (black and PMS-specified blue, brown, green and
yellow), with course over-printing in PMS purple. Maps
should be produced to print at 1:15,000 scale, unless the
level of detail requires that the map be produced at
1:10,000 (common in sand-dune areas) or it is being used
by competitors over the age of 45. Sprint ‘O’ maps and
school maps are produced at scales from 1:5,000 upwards,
and are subject to slight differences in cartographic
specification to ISOM 2004, as are mountain bike and ski
orienteering maps. Maps are generally produced with
contours at 5m VI (vertical interval), but commonly 2.5m
for areas of complex terrain, particularly sand dunes.

Where the orienteering map differs significantly
from say the Ordnance Survey, is whereas the OS uses a
single black line to delineate a boundary for instance, the
orienteering map applies a far more detailed definition to
the same boundary. The boundary lines might be a simple
black line around settlements or built-up areas, but it can
also be a fence, a ruined fence or a high fence, each
distinction having its own, related, symbol. The boundary
can be defined as various types of wall, earth wall,

watercourse or vegetation boundary. Apart from providing
the [event] planner with possible locations for control
sites, the plethora of distinctions is designed to allow the
orienteer to accurately locate themselves on the map, to a
very high degree of accuracy.

The level of accuracy required in the orienteering
map is probably implied by the choice of map scales, but
by way of illustration, the orienteering map is designed to
show ground detail as small as a depression in the ground
measuring as little as 1m in diameter.

The other noticeable difference to the newcomer to
orienteering is the colouring of maps. Where most terrain
maps resort to white, or no colour for open ground, and a
shade of green for woodland, the orienteering map starts
with white as representing woodland. However, the
orienteering map does adopt shades of green for thicker
woodland, and this is the source of the use of white for
woodland, where ‘white’ woodland represents no
impedance to the runner’s progress through the terrain
(being defined as 80-100% running speed, compared to
running on a track or path). Thereafter the shades of green
(30, 60 and 100% densities) represent increasingly thicker
vegetation, and slower and slower potential progress,
down to 0-25% running speed represented by 100% green
shading. 

This use of colour is for vegetation has a two-fold
purpose: to locate the runner accurately; and to allow the
runner to judge from looking at the map what will be the
best route from one point to another. For this reason, and
as white has already been taken as a colour, the
orienteering map uses shades of yellow to represent open
ground, again sub-divided into different categories and
likely running speeds.

The orienteering map therefore is, like any map, a
tool to locate the user in the terrain, and in the case of the
orienteering map, to a very high degree of accuracy and
detail. The orienteering map can be used for purposes
other than orienteering; if much of the finer point detail is
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ignored, it can be used as a simple walking map, and
several mapping companies have adapted the orienteering
map to just such a purpose.

Preparation
Like any other job, the better the preparation, the better the
end result is likely to be, and the same is true of an
orienteering map. Base materials for starting a map
include:

• an old orienteering map, which may or may not be
accurate.

• Ordnance Survey mapping, which is limited in its
detailing of vegetation and contours, but is (almost)
always accurate in detailing boundaries.

• PG (photogrammetic) plots, maps drawn from pairs
of stereoscopic aerial photographs, which in forested
terrain can be limited by what the plotter can see
through the tree canopy, but which in open terrain
can be practically a finished map. The age of the

photographs determine one, how much they cost, and
two, how up-to-date they are, and therefore their
usefulness.

• standalone 2-D aerial photography, an increasing
resource on the internet, but limited by the age of the
satellite photography, whether it is truly top-down,
and whether sunshine and shadows interfere with the
clarity of the image.

• and any other material available, such as engineers
drawings in built-up areas, historical maps (a map of
the very first Commando training camp on
Woodbury Common, Devon, from 1945 was used in
the SoC Summer School 2006 presentation), and
archaeological mapping.

Survey
Surveying for orienteering mapping today has a similar
specification applied to it as does the drawing of the final
map – a knoll should be at least 1m high for instance, and
a distinction made between a man-made pit and the
depression left in the ground by an uprooted tree. It make
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Figure 1 Woodbury Common orienteering map, 1996 by The MapWorks



sense therefore that the orienteering cartographer is also
the surveyor, and an orienteer. Historically, [orienteering]
club mapping was carried out voluntarily by club
members, where a wood or forest area was sub-divided
between the surveyors, and the surveying was done over a
period of weeks or even months, and the finished field
surveys were handed to the club cartographer to be drawn
up. This approach obviously encourages the application of
a surveying standard as many old maps show their

committee origins in somewhat variable standards and
interpretations across a map. 

The need to adopt a standard for consistency of the
survey, and decreasing leisure-time in the club members
lives has encouraged club’s employment of professional
surveyors and cartographers. A professional surveyor
should complete the work in much less time, and to a
consistent standard – as a broad measure of time-scales, a
new map of previously un-surveyed forest, of medium
detail, with fair base material, takes 6 days/km2 to survey.

Surveying is generally carried out at a scale of
1:7,500 using just a sighting compass (commonly a Silva
type 54), and pacing, that is, measuring distances on the
ground be simply counting the number of paces taken
against a personal scale on paces/millimetre. It is
sometimes advantageous to use a clinometer to check the
degree of slope on a hillside where the base material is
poor and it cannot be done by eye. Surveys are ideally
carried out 12 months in advance of the intended event, to
ensure that the vegetation will be represented as it will be
encountered on the day of the event.

To date, hand-held GPS units have proved of poor
value in surveying; in open terrain with a good PG plot
they are unnecessary, and in forested terrain (and built-up
areas) the level of signal disruption is so high that they are
too inaccurate to be useful. One or two people have
experimented with antennae that has to be extended above
the tree canopy, but this seems chronically inefficient.
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Figure 2 Woodbury Common , Devon. OCAD® map with
tracing of old Commando training camp overlaid.

Figure 3 Woodbury Common field survey, 1996



The survey is perhaps the only subjective aspect of
orienteering mapping, particularly when interpreting
complex contour detail; one surveyor may define a
particular shape in the ground as a depression, another as a
pit; one may choose to try to collect contours and form-
lines together to represent a significant slope in a hillside,
another will adopt the steep earth bank symbol. Most
orienteers (who are not orienteering mappers) will
probably admit that finding the control is all that matters to
them, not how precisely the map has been surveyed and
drawn.

Cartography
It is noted above that surveys are generally undertaken at
1:7,500. This is partly a legacy of the older, more
traditional forms of cartography, that of scribing, or by
pen and ink. Both these methods were drafted at 1:7,500
and then photographically reduced to the desired scale,
usually 1:15,000, thereby taking out many of the kinks
and bumps of the hand-drawn mediums. Today, maps are
almost exclusively drawn on a computer, where matters of
scale can easily be accommodated by resizing by
whatever percentage necessary, and where bezier curves
help to smooth the drawing line for those that choose to
use them.

The preferred choice of orienteering mapping
cartographic software has for some years been OCAD®,
now in version 9. OCAD (Orienteering Computer Aided
Drawing) was developed by Swiss orienteer and mapper,
Hans Steinegger, who sadly died a couple of years ago.
However, Steinegger Software has become OCAD in
itself, and has moved from the (very early Steinegger) days
of a DOS programme requiring a graphics tablet, to an
exclusively MS Windows-based programme that generally
requires a scan of the field survey to be imported to OCAD
as a template, on which to trace the final map.

OCAD’s advantage has always been its apparent
seamless layering of colours and symbols. Whereas a
traditional illustration programme requires careful use of
separate layers in the drawing to ‘knock out’ underlying
colours, OCAD appears to do this automatically. However,
all it does in effect is to hide the layering system in its
colour table, so that for instance, the road infill colour,
placed above the road boundary line colour, will knock out
a perfect road junction without overlapping black road
edges. This is a neat touch until the user either plays with
these settings without knowing what will happen, (as
many subtle changes in the colour table will not show on-
screen, nor on a print-out to a local printer), or the user
decides they need more complex effects, which can be
manually created and set up. OCAD contains a number of
pre-set symbol sets, for orienteering, but also for ‘city
mapping’, ‘tourist mapping’ and geological mapping.
Although the symbol sets are customizable, the ability to
pre-define and distribute a symbol set (the ISOM 2004
specification for instance) helps greatly in achieving a
consistent cartographic standard from the outset of the
drawing process.

OCAD has also progressed into [event] course
planning, and this has helped maintain its grip on
orienteering mapping cartography, although from a
personal point of view I find that v7 is the best
cartographic tool, and later versions have been retrograde
steps in terms of pure cartography. Later versions have
also included increasing integration with GPS and GIS
resources, although these have limited (if any) use in
orienteering maps. A Freeware version of OCAD
(currently v6) can be downloaded from their website (see
resources at the end of the article).

The principal alternative to OCAD on the computer
has got to be Adobe® Illustrator. One or two orienteering
mapping companies went straight to Illustrator (usually on
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Figure 4 OCAD colour
table – street infill in this
table will, for instance,
override all colours below
it in the table.



a Mac) early on, but there is no reason why Illustrator
under Windows cannot be used successfully, particularly if
used in association with a freeware plugin called
MapStudio® (again, see resources). MapStudio is
specifically designed for orienteering maps and Illustrator,
in its current version, (v3.0.2) for Illustrator CS+, although
there are previous versions (minus Javascript facilities) for
Illustrator for v5.5+. 

MapStudio will produce a perfectly acceptable
orienteering map, which to the end-user will appear to be
virtually identical to an OCAD-produced map. However, it
does not have the same level of customizing and outright
clarity as OCAD, by which I mean that OCAD can define a
line to a thickness of up to four decimal places, and more
particularly, place another object on that line at defined
intervals. MapStudio and Illustrator cannot match this level
of detail, particularly when working with dashed lines.
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Figure 5 OCAD – editing a double line

Figure 6 Adobe® Illustrator and the
MapStudio® plug-in



However, Illustrator wins hands-down over OCAD if
the cartographer needs artistic freedom in setting out the
map borders, text formatting or other ‘fancy’ detail –
OCAD is basic, lacking such facilities as outlined text,
graduated fills or blends, and having extreme difficulty
working with imported graphics (especially bitmap
graphics), which complicates the incorporation of logos on
most maps.

Macromedia® Freehand has so far been ignored by
the orienteering mapping community, due I suspect to no-
one creating a symbol-set in the MapStudio style.
Macromedia may actually be an improvement over
Illustrator and MapStudio if the user is fully conversant
with Postscript programming. How far Adobe,
Macromedia’s current owners, will support Freehand over
Illustrator in the future remains to be seen.

The other current unknown in computer cartography
is Xara® running under Linux, for those Microsoft-adverse
among us. This programme is still under development for
the new platform, but is reviewed well in its MS Windows
form.

Resources
The MapWorks: www.themapworks.co.uk
OCAD®: www.ocad.com
Adobe® Illustrator:

www.adobe.com/products/illustrator/
MapStudio: www.mapstudio.info
Macromedia® Freehand:

www.adobe.com/products/freehand/
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