
Introduction: Cartography at Bristol
It gives me very great pleasure to be invited to give a

paper to the Society of Cartographers on its first visit to
Bristol. A University College was established here in 1876
and in 1909 this duly acquired full University status.
Geography was taught as part of teacher training from the
turn of the century but it was to be only after World War I
that geography became established as a formal discipline.
A young lecturer (W.W.Jervis) was appointed to teach
geography within the Geology Department in 1920. A
separate geography department was established five years
later and the first geography graduates (all six of them)
duly graduated in July 1929. Jervis was appointed to the
first chair of geography in 1933.

From the beginning, cartography and geography
were closely intertwined (Haggett, 1995). Jervis himself
had a research interest in early maps and his World of
Maps (Jervis, 1936) drew heavily on the valuable Bristol
collection. O.D.Kendall, a young Cambridge surveyor,
was appointed in 1925 to teach geomorphology and
topographic survey, thereby establishing the degree
courses in surveying which (with those at Cambridge and
Durham) provided the bulk of the young Colonial Service
surveyors for the next three decades. The 1920s were also
important in seeing the appointment of a young teenager as
the first cartography technician. Harold Freke had a fine
hand and sense of cartographic style and in a period when
wall maps (particularly the prized Hermann Haack series
from Germany) were expensive, Freke developed his own
set of canvas-backed classroom maps to serve as the
essential backdrop for regional courses. Until the
appointment of Simon Godden in 1965, Freke was the sole
cartographer in the Department. Godden’s retirement after
over thirty years service saw the appointment of Drew
Ellis in 1998 being only the third cartographer in the
Department’s 84-year history.

When Professor R.F.Peel (after whom the lecture
theatre in which we meet today is named) succeeded Jervis
in 1957, he also had a strong cartographic background. He

had served on Saharan expeditions as surveyor and map
maker in 1938 and when called into war service with the
Royal Engineers he worked on the maps needed for the D-
day campaigns and later served with the VIII-th Army in
Italy producing daily operational maps for Alexander’s
H.Q. Graduates of the department over the years have
included a full quota of surveyors and cartographers They
include David Rhind, Director General of the Ordnance
Survey, and David McGuire, chief scientist at ESRI.

Personal Perspectives on Cartography
I came to Bristol from Cambridge in 1966 as a young

professor to join Peel. My own love of cartography seems
to have been developed early and what family archives
survive include a 12-year old’s diary with constant
reference of “making map of the village” with a mass of
early maps mostly copied from those in the end pages of
Arthur Ransome books. Topographical surveying and
cartography were important parts of the Geographical
Tripos at Cambridge which I read from 1951 to 1954.
Plane tabling was a special love since it was one of the few
surveying methods where the “map” itself emerges as an
integral part of the surveying process rather than having to
be reconstructed later from angles, distances and
elevations in field notebooks. 

It served me well during all three years and never
more so than in my second where it lead to my first
published map. January 31st and February 1st 1953 saw
the great tragedy of the North Sea floods leading to
hundreds of deaths in England and thousands in Holland
with massive inundations. But the impact of the surge was
also marked on the detailed geomorphology of the low
island chains off the north Norfolk coast. With a fellow
undergraduate, John Small, we surveyed the 18 – mile
stretch between Hunstanton and Wells-Next-The-Sea by
plane table using resection to mark changes on the existing
large-scale maps. A corner of the sheet from Scolt Head
Island is shown in Figure 1. It records a typical partnership
between the geomorphologists (Professor J.A.Steers and
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A.T.Grove), the field surveyors (Small and myself) and the
university cartographer (Les Thurston who produced the
finished map). 

Similar partnerships accrued in work in Portugal the
following summer with maps for the Geographical
Journal (Hayes, 1956) being beautifully drawn by George
S. Holland at the Royal Geographical Society. What is
striking today about the cartography of a half-century ago
is its bespoke nature. Every map was designed for the job
in hand, with the lettering located and executed with a
style and flourish that spoke of years of craft. Holland
must be one of the few cartographers then who for
delicate work set aside his steel pens and had recourse to
the quill pen. When coloured slides for the RGS lecture
were required, he used an eye glass to paint with
consummate care the “new” and smaller 35mm glass
plates then used. Such maps linked back to a style which
dated back to the high points of Dutch cartography a half-
century ago.1

Cambridge for me was the start of a university career
in which geography and cartography were to be closely
linked. Looking back now on the paper trail of that career
– 300 scientific papers, 20 books, 3 atlases –what is
striking is that there are less than a dozen items (all small
papers) in which I did not turn to a university cartographer
for help, advice, and usually the finished product. For the
literally thousands of maps drawn for me over the last half
century I’m deeply indebted to several generations of
craftsmen and craftswomen (most of whom, in the years
since 1964, were members of this Society) and include
those who did the photographic and reproductive work. At
Cambridge2 where I was undergraduate and research
student (1951–55) and demonstrator and university
lecturer (1957–66) the names include Tim Cliff, Ian
Gulley, Stella Gutteridge, Pamela Lucas, Gillian Seymour,
Philip Stickler, Les Thurston, Roy Versey, Lois Wright,
Jenny Wyatt and Make Young. At University College
London where I was an Assistant Lecturer (1955–57), Ken
Wass and Roy Versey. At Bristol where I was Professor
(1966–present), to Robert Bignall, Simon Godden, Drew
Ellis, Harold Freke, Tom Phillips, Tony Philpott, and Jon
Tooby. Spells overseas increased my debt to university
cartographers there and I’m grateful to Kevin Cowan at the
Australian National University, Canberra, for help with all
the maps in a monograph written there.

Technical Changes in Cartography
When I was an undergraduate, the two books on

cartography which we were expected to read and
understand were the newly-published Maps and Diagrams
(Monkhouse and Wilkinson, 1952) and the latest edition of
Map Projections (Steers, 1949). To them was soon added
the latest import from the United States, Arthur Robinson’s
Elements of Cartography (1953). Robinson was to make
his Cartographic Laboratory attached to the Geography
Department at the University of Wisconsin at Madison the
Mecca for university cartographers. As edition succeeded

edition, so the originally slim volume increased in both
weight and number of authors with the current edition
(Robinson, et al, 1995) having no less than five authors.
Turning the pages of successive editions of Robinson is to
view a half-century of rapid change in the technical
changes within cartography.

Before this professional audience who have lived
through more recent changes and live with them day by
day, it would be invidious to list the changes: they have
affected all aspects of map design and delivery. But for me
four stand out: (1) the analogue to digital revolution in
which maps are now conceived and handled as immense
numerical arrays or matrices and in which mappable data
are flexibly handled in vector or raster form; (2) the switch
from ROM (“read-only” maps) to RAM (“random access”
maps) in which maps are retained in computer memory
and can be interrogated to give an infinite range of
locations, components, scale, colours, etc. to meet the
particular needs of a particular user at a particular time; (3)
the accompanying GEO-data compression which allows
truly mind-blowing amounts of geographical data to be
held on file and interrogated in so many different
combinatorial forms; and (4) the static-dynamic switch
which allows maps of geographic change to now be shown
as short film sequences, blurring the boundary between
cartography and movies. One geographer who made
effective use of the latter was the late Peter Gould who
converted his monthly maps of reported HIV-AIDS in the
3,000 counties of the United States into a striking colour
film of the unrelenting progress of the epidemic through
regions, states, towns and countryside (Gould, 1999). 

The technical revolution, much of which has come in
the last decade of the half-century has many popular
images of which “the end of the map corner problem”
(map centring by the user) or “maps on your mobile”
(downloading GPS material on your mobile phone) must
serve. For me as an active geographer, I measure the
contrast in delivering map material to my publisher. Only
16-years ago it was still a hazardous operation in which
large folios of black-and-white map drawings (for the
Atlas of Disease Distributions, Cliff and Haggett, 1988)
would be taken in the boot of a car, hoping no vital piece
of Letraset or shading would be dislodged on the journey,
and that eventually some would survive and be returned to
the huge map chest in which all work resided. Today the
latest atlas in full colour (Cliff, et al, 2004) is transportable
as a set of CDs backed up on a portable hard disk.

With these changes, the working partnerships
illustrated in Figure 1 have changed. As an example I take
a typical working manual produced by the Department of
Geography at the Memorial University of Newfoundland.
Map Design and Production using CORELDraw 7 and
CORELDraw 8 (Conway, et al, 1998) involved an
academic Professor Cliff Wood and the two cartographers
Charles Conway and Gary McManus but also a third
component, the COREL Corporation whose software
engineers designed the original software. Increasingly,
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feedback from geographers and cartographers is allowing
the software companies to ensure that general-purpose
drawing software is adaptable for specialized cartographic
use.

Institutional Changes in University
Cartography

Alongside the technical changes in the practice of
cartography have come a number of institutional changes.
Some have been driven by those technical changes
described above, others by wider changes within the
university world in which cartography units are embedded.

Changes in the size of the university sector. In 1950
the proportion of cohort of young people in the 18–22 years
cohort (adjusted for late entry for males undergoing
National Service) who were going to university was around
1:40. A half century later the official government target is to
reach 1:2. This overall increase in the size of the university
sector has important implications for geography
departments and the cartography units which have
normally served as their homes. Going up to university in
1950 I had a choice of around a score of geography courses
offered by universities in England and Wales from which to
choose; today, for my grandchildren, that figure would be
five times greater. In very rough terms, cartography units
have mirrored that overall growth in geography
departments.

Changes in the size of departments. Very few
geography departments in 1950 had an academic staff in
double figures. Today (if research staff, then a largely
unknown category, are included) several would now have
academic staff levels of 40+. Cartography units have also
tended to grow in size but at a lower rate. This is in part
due to much of the growth coming in academics in human
geography which, to judge from journal papers in the last
couple of decades, has had a smaller need for cartographic
support than in physical geography and environmental
studies.

Convergence of cartography with associated
disciplines. The digital revolution which we have noted in
cartography has been part of a general IT revolution. Over
the last decade this has particularly impacted on general
photography and on the specialized areas of aerial
photography and remote sensing. Rather than maintaining
separate small units with often a single staff member, a
number of departments (including Bristol) have chosen to
combine these into larger units where IT skills can be
effectively shared. Such larger units also offer better
promotion prospects for staff onto IT-related grades.

Merging of cartographic skills into university-wide
units. The digital revolution in cartography means than
many colleagues across the university are now sharing
rather similar technology. Conventionally, mapping
facilities were provided for geography departments as part
of their research and teaching facilities, but these needs
were not exclusive to geography. Other academic
departments (notably geology, but also archaeology, other

environmental subjects, and civil engineering) had
mapping needs as did the estates department of university
administration. 

In generous times for universities with rapid growth
as in the 1960s and 1970s, different departments tended to
be left to make their own priorities. But as investment per
student dropped in the 1980s and 1990s and as
departments were encouraged to adopt competitive
financial models so duplication across a university began
to be exposed. The old “grace and favour” regime by
which maps were drawn within geography units for other
departments as needed and as time allowed were replaced
by costed time-sharing. Several different responses have
been adopted within a range which runs from (a)
cartography laboratories within geography departments
being asked to take on a wider university role to (b)
cartography laboratories being made into independent
university institutes with their own budgets and with
geography as only one of several departments using and
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Figure 1. Map partnership in the style of a half-century ago. A
fragment of a map of Scolt Head Island, Norfolk, surveyed by
the author and R.J.Small (later professor of geography at
Southampton University) in the summer of 1953. under the
direction of Professor J.A.Steers and A.T.Grove. The final map
was drawn from the plane-table field sheets by Leslie Thurston
in Cambridge Geography Department’s Cartography Laboratory
and published in 1954 by the Nature Conservancy.



being billed for their services. Each model (and several
intermediate variations) has its advantages and drawbacks
for the cartographers involved. 

Beyond the university. There is no reason to think
that the spatial integration of cartography should stop at
the university limit. The ability to shift increasing large
data files via the internet means that the potential to move
maps around is unbounded (in theory, if not yet in
practice). One example of this is provided by the 17
volumes of the National Atlas of Sweden (Wastenson,
1990-96) published over a seven-year period. This massive
cartographic work was designed in seven different
departments of geography, four government agencies and
three specialist firms. A similar multi-department project is
illustrated by the several fine volumes of the Historical
Atlas of Canada (e.g. Gentilcore, 1993).

The Continuing Challenge of University
Cartography

Despite the half-century of rapid change, in some
ways the role of the cartographer remains surprisingly
unchanged. I’m concerned that the digital revolution in
cartography, for all its huge advantages, may see it merely
as part of some CAD-CAM continuum and put at risk the
very special skills which are imbedded within map
making.

So my final comments to the Society are threefold:

First, be mindful of the great history of your
discipline. I’m not sure if the early Sumerian empire had
universities in 500 B.C. but it certainly had cartographers
and the British Museum has today clay tiles which are

among the earliest surviving examples of the
cartographer’s art. I urge all of today practitioners to turn
the pages of at least some of the volumes of the great
History of Cartography (Harley and Woodward, 1987–),
another fine legacy of the Wisconsin cartographic
tradition.

Second, recall that map-making is only one half of
the full mapping cycle. Figure 2 shows that cycle as a two-
stage process. In the first, map encoding, the cartographers
task is to convert information about real world into a map-
like form. In the second, map decoding, the user of that
map has to use it to make inferences from the map about
what the real world may be like. In an ideal world (left) the
cycle would be perfect and complete with the inferred
world a perfect replica of the real world. But in practice
(right) we know that maps are full of errors both of
encoding and decoding. As Monmonier (1996) has argued,
the cartographers age-old task is to reduce the closing
errors.

Third, remember that maps should have beauty as
well as utility. Do, within the framework of the new digital
revolution, make your own maps in your own image and
develop a distinctive and recognizable cartographic style. 

Thank you, again, for inviting me to address this
fortieth Summer meeting of the Society. I thank you and
your colleagues for supporting so much of the work we
academics do and for providing me with this personal
opportunity to say thank you for providing me with an
essential service without which my own research and
teaching within academic geography would have been
utterly impossible.
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Figure 2. The mapping cycle. (left) Idealized cycle showing the twin processes of map encoding and map decoding. (right) Realistic
cycle with encoding errors (B to B*) and compounded decoding errors (A to A*). 



Notes
1 I have in mind one of the maps hanging on the wall

of my study Peter Plancius’s map of the Molluccas
and the East Indies, printed in Holland around 1598.

2 The Cambridge list is longest because I continued to
do joint research work there with Professor Andrew
Cliff in the period 1972 to present.
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