
THE PRINTED MAP: 
A quest for fine papers in an age of conservancy 
Gary Brannon 

Cartographers require their maps to be printed upon papers that will effectively reproduce fine lines, 
small type characters, and delicate screens, yet map users increasingly require papers that conform to 
current sensibilities about conservation. This article reviews the trend towards recycled papers as they 
relate to the requirements of the cartographic profession. 

Introduction 
Back in the infancy of cartography, before printing was 

invented, the only concern that a cartographer might have 
had for the substrate that he was about to work upon, might 
be its affinity to ink. If he had any concern at all about the 
quality of the substrate, he would most likely have chosen 
a paper that was smooth rather than rough; that did not offer 
too much resistance to the pen or quill; that allowed ink to 
dry without unduly bleeding or spreading; and one that was 
strong enough to withstand a certain amount of handling. 
Maps, in those days, were essentially one-off things, since 
they could not be copied, and their usefulness depended to 
a large extent upon their durability. 

When printing arrived upon the scene - its first evi
dence in the western world was discovered in the Palace of 
Phaistos on the island of Crete in 1908 and has been dated 
to about 1500 B .C. -paper assumed a much greater impor
tance both to printers and to cartographers. 
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Fig. 1 The Growth of the Printing Industry, 1960 - 1993 

Since the advent of printing - it was introduced into 
Britain by William Caxton ea 1476 and found its way to the 
American colonies in 1638 - paper manufacturers have 
struggled to produce better and better products. Internation
ally, the printing trade wao; one of the fao;test growing 
industries until1989 (see Figure 1), when it ran afoul of the 
current world recession, and its demand for fine paper was 
boundless. From the time that paper was invented until the 
industrial revolution of the early 1800s the varieties of 
paper available were comparatively few (Lee, 1979). The 
chief ingredient of most general purpose papers is wood, 
although better papers contain cotton fibre and the fmest 
papers are made entirely of cotton. The quality of paper 
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depends to a great extent on the length and resilience of the 
fibre used in its manufacture. Long-fibred woods result in 
coarse, strong papers, while shorter-fibred woods are used 
in smooth, quality papers. 

Towards the end of the eighteenth century, the Four
drinier brothers in England invented a paper-making 
machine, the principles of which are still used today. This 
machine takes pulp (i.e. chopped up fibres that have been 
soaked in water, cooked, bleached, and mixed with chemi
cals), subjects it to wire mesh screens, vibrators (which 
cause the fibres to lie in one direction and gives the finished 
product its grain), and through a sequence of rollers, 
presses, and dryers, until a roll of finished paper is pro
duced (Figure 2, overleaf). 

Since the mid-1970s, there has been a concerted move 
in the printing industry towards recycled papers. As conser
vation and concern for the environment became a populist 
phenomenon, the printing industry demanded more and 
better product choices and the paper manufacturers were 
hard-pressed to produce products that were equal in quality 
to previously non-recycled papers. These products were at 
first limited to 1-mall percentages of recycled content (typi
cally de-inked newsprint), but public pressure demanded 
greater conservancy, and the recycled papers of today are 
typically 50 percent recycled material including 10 percent 
post-consumer waste. Chlorine bleaching, in many cases, 
hao; al<;o been replaced by an environmentally-friendly 
oxygen or hydrogen peroxide bleaching processes. 

The first recycled papers were very poor. They suffered 
from inconsistent grain (caused by a breakdown of fibres in 
the recycled pulp), unsightly blemishes (largely due to the 
technical difficulties a<;sociated with de-inking), and exces
sive linting (this can occur when small recycled fibres fail 
to bond properly). They were unattractive, had low opacity 
and soaked up ink like blotting paper. Since the technology 
and retooling necessary to fiX these problems was said to 
be prohibitively expensive, paper companies tended to 
hedge and prepare their excuses rather than promise that 
things would ever get any better. Fortunately, with the 
weight of public opinion fmnly behind recycling, things did 
get better. 

Printing with recycled papers 
It turns out that once the major obstacles were over

come, there was, in fact, at least two technical virtues that 
could be attributed to recycled papers. Because recycled 
fibres tend to be shorter than original fibres, they ftll in the 
spaces between the longer ones and give a fmished product 
that reduces cracking when these papers are folded against 
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Fig. 2 How Paper is Made ( after Lee, 1979 ) 

the grain. This can be important to cartographers, whose 
large fonnat maps often contain many folds. These shorter 
fibres also allow recycled papers to lie flatter and curl less 
than conventional stocks (Teasley, 1993). The shorter fibres 
inherent in recycled papers, however, can also be a problem 
for cartographers, since papers containing them can stretch 
on the printing press, leading to misregistration. No real 
problem here if it is a monochrome map that is being 
printed, but a serious headache for the cartographer when 
dealing with multicoloured images. 

Linting is a problem with most recycled papers and can 
cause annoying spots in the printed image. Reducing press 
speeds and cylinder pressure can greatly reduce the inci
dence of this happening. Linting is a particular problem 
when printing large solid areas and it may be necessary to 
either increase inking or to print these area<; twice to suc
cessfully cover imperfections. 

Another serious problem for cartographers is dot gain 
(i.e. spread in the size of a screen dot). It is the author's 
fmding, that while recycled papers are marginally worse 
than conventional papers in this regard, careful testing of 
available papers (see Conclusions) can effectively elimi
nate this problem. 

Conclusions 

I find myself in a very paradoxical situation. I have 
stood on the wild west coao;t of Vancouver Island -where 
Captain .Tames Cook and others surveyed a virginal forested 
wilderness- and observed nothing but hectare upon hectare 
of clear-cut desolation, so I am cognizant of the need for 
conservation; yet I am also a cartographer, and when my 
maps are printed, I certainly want them on the best paper 
that is available. 

The future, however, is not a<; bleak as it was even ten 
years ago, when the tenn recycled as used in the paper 
industry was a euphemi<;m for poor quality. In recent tests 
that I have conducted using 300 line screen halftones off
set-lithographed onto various types of recycled paper 
(halftones are amongst the most delicate and therefore 
most difficult images to print. and offset-lithography is the 
c001monest form of printing), I have discovered several 
good papers and at least one- Recovery Matte from B untin 
Reid - that meets virtually all of my requirement<; in tenns 
oflow spread, high opacity, availability and economics. 

Generally speaking, all map printing should involve 
close cooperation between the printer and the cartographer. 
Paper specifications and special printing requirements 
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should be discussed long before the first sheet is fed into 
the press. Provided that this sensible and simple practice is 
followed, the cartographer should have no hesitation in 
using recycled papers. 
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GEOGRAPHIA ANTIQUA 

Giunti Gruppo Editoriale mmounce that no. 1 of the 
yearly journal GEOGRAPHIA ANTIQUA has finally been 
published. Also published is the facsimile edition of 
ORTELIUS: THEA1RUM ORBIS TERRARUM. 

Each issue of GEOGRAPHIA ANTIQUA costs Lit. 
60,000 while the price of ORTELIUS: THEA1RUM OR
BIS TERRARUM is Lit. 1,600,000. 

For your orders and enquiries plea<;e contact 
USA and Canada only:- William H. Schab Galle1y Inc., 24 West 
57th Street, Suite 301, New York. NY ]()019. Telephone (212) 
9740337. Fax (212) 9740339 

All other countries:- Giunti Gruppo Editoriale, Export Dept., 
Attn: Mr Massimo Giachi, Via Bolognese, 165, 50139 Firenze 
(ltalia). Telephone (055) 66791. Fax (055) 667927 or 6679298. 
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