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In this article, the fact that the term “cartography”is anachronistic or outmoded and should be called
Geographic Information Systems (GIS) is queried. First, its sets out to examine this allegation. Secondly,
it attempts to demonstrate that GIS predates the electronic technology heralded as a paradigm in carto-
graphic and other sciences. Thirdly, it tries to demonstrate that it has neither usurped the term,
“cartography” that had been in use since 1864 nor the nature and purpose of cartography as a communi-
cation medium. Further, that GIS is a revolutionary paradigm in cartography which is commended for its
versatility in opening further avenues for scientific research, for complementing not supplanting the New
Science of Cartography as alleged by some practitioners.

Introduction

Sometimes changes in scientific disciplines of expec-
tations are brought about by anomalies. Neophytes, young
scientists or apostates, who deviate from the orthodox di-
rection are usually responsible for these transformations.1

In an attempt to tackle crises in normal sciences, scientists
may stumble upon fundamental developments or new mod-
els that revolutionize disciplines. These advances have
been described by Thomas S. Kuhn as “paradigms”.2 Al-
though he drew most of his illustrations from pure or natural
sciences such as chemistry, physics, astronomy, and biol-
ogy, in the same vein, there are similarities in recent internal
changes within the Science of Cartography that are compa-
rable to the paradigm he described.3 Some cartographers
were quick to observe this development, and admitted that
it has catapulted cartography into the early stages of a revo-
lution (Wilford 1981:13; Mark et al. 2000), or that it was a
revolution (Dangermond et al. 1988: 301, Trainer 1999).
Cartography has benefitted from exogenous and endoge-
nous social, political, economic, and technological
developments that have influenced its theories, and prac-
tice. What is termed surveyor-cartography, had borrowed
from many areal disciplines such as geology, aviation, com-
munication, astronomy, electronics, geography and
particularly spatial analysis with the proliferation of digital
technology in the 1940s. Similar ly, geogra-
phy-cartography, engaged in the analysis of the
communication of spatial variation of phenomena, has also
borrowed from other disciplines.4 From its humble genesis,
cartography, linked with aesthetics, shared its operation
with arts, and when the demand for cartographic material
increased, it became established as a full-fledged
pseudoscience.5

Purpose

What the paper sets out to do is to query the assertion
that the science of cartography has lost its term “cartogra-
phy,” because this “revolution” owing to borrowing its
technique of data capturing, analysis, interpretation and

presentation from the geographic information systems
(GIS), digital technology. It also emphasizes that GIS or in-
formation systems (IS), have borrowed, modified, or
developed are aids in its operation and not usurpations of
the discipline as it indirectly or directly portrayed by a new
school of thought in the science of cartographic communi-
cation (cartography), particularly in North America.6

The GIS in cartography had met some requirements of
a paradigm in a pure science as analyzed in the following
statements:

“First, the new candidate (GIS-my clarification)
must seem to resolve some outstanding and
generally recognized problem that can be met in no
other way. Second, the new paradigm must promise
to preserve a relatively large part of the concrete
problem-solving ability that has accrued to science
through its predecessors. Novelty for its own sake is
not a desideratum in the sciences as it is in so many
other creative fields. As a result, though new
paradigms seldom or never possess all the
capabilities of their predecessors, they usually
preserve a great deal of the much concrete parts of
past achievement and they always permit additional
concrete problem-solutions besides.”7

The employment of GIS technology, by most cartogra-
phers for reasons discussed below, does meet conditions
examined above.

Cartography and a Technological Revolution

Solving the existing problems in cartography or accel-
erating their solution is perhaps one of the cardinal and
pertinent characteristics of GIS in cartography, or carto-
graphic information systems (CIS). However, the nature of
cartography did not change as alleged nor did it warrant a
complete new designation of the science.8 There had been
lots of fundamental revolutions in the normal sciences, such
as physics and chemistry, but their designations did not
change as a consequence.9 Again Kuhn10 attempts to eluci-
date this phenomenon of changes in the model and not the
discipline by comparing it with:

“picking up the other end of stick, a process that
involves handling the same bundle of data as before,
but placing them in a new system of relations with
one another by giving them a different
framework.”11

Cartography still requires the same data, however, be-
cause it is no longer confined to pen and paper technology,
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the processing of data is relatively faster, cheaper and dif-
ferent.

Decisions are being made without necessarily drawing
maps as in conventional cartography. The argument is that
cartography had not changed, but the ways of its data ma-
nipulation, analysis, and presentation have been modified
(Goodchild 1988) or revolutionized (Dangermond et al.
1988). This has been primarily due to its borrowed technol-
ogy, GIS that is shared by other sciences. The analogue has
been transformed into digital cartography and attempts are
made to point out that this has been revolutionary based on
Kuhn’s theoretical presentation. The fact has come out un-
ambiguously, as in the following cautionary advice to
cartographic practitioners that:

“. . . studying of computer cartography is the best
way of forgetting how to draw maps. It must
therefore be made clear from the outset that the
cartographer should apply computerized methods
(GIS or CIS, my italics) in mapping chiefly to
augment and complement accepted principles and
practices in cartography and not to replace them,
even though these methods can lead to the
development of new cartographic products.”12

The truth is that before its introduction into the disci-
pline in the 1970s or earlier, we had advances in
computer-aided or assisted or automated cartography.13

This was then the pre-paradigm period of GIS. Their impact
was not as fundamental as the information systems (IS) in
the 1980s as the potential for this technology was not fully
developed or exploited (Dangermond et al.ibid., Parent et
al. 1987; Goodchild 1988).

Their coming was welcomed but also questioned by
some conventional cartographers. But with the gradual
demonstration of their potential in the field, availability of
software and hardware, fall in the cost of the technology,
most conservatives have accepted it. GIS did for cartogra-
phy what other methods were unable or could not do in that
it loosened the stereotypes and provided the incremental
data necessary for a remarkable shift in cartography.
Thrower (1996: 229) commenting on the achievements of
GIS was quick to say that

“. . . it can be said that the computer has
transformed cartography as much as (or more than)
other technological developments, including
printing and aerial photography, changed the course
of map making at earlier periods.”

Aerial photography, satellite imagery, electronic mea-
suring devices (EDM), electronic tachometers employed in
the measuring of angles and distances, microwave imagery
systems14, global positioning systems (GPS), and other ad-
vances in spatial data capturing [remote sensing] made
phenomenal leaps in cartographic information processing,
thereby cutting tremendously the cost of map production.
Cartographers did not attempt to change the appellation of
their field to indicate the profound effect of the assistance
received from these innovations. However, the definition of
cartography was altered to incorporate the new technology
(Buckley 1999, Taylor 1985. Golaski 1999). As demon-
strated below, GIS is a shared paradigm, a super-model
relevant in other disciplines. Therefore, cartography cannot

assume the designation of GIS as it will not share the rules,
bylaws and principles of those sciences and practices.

An Operator Turning into Conveyance

In the same vein, digital GIS proliferation is largely
due to technological development by scientists outside car-
tography, (with their vendors, programmers, engineers,
planners, architects, etc.). This has had such a tremendous
impact that some newcomers, and even conventional car-
tographers, have been persuaded or have attempted to
interchange the name cartography with geographic infor-
mation system (GIS) as in the following illustration:

“Proponents of the technology have responded to
claims such as this by arguing that GIS will
supersede cartography in providing the dominant
world view. They argue that the paper map is
obsolete and that digital, constantly updated,
effortlessly browseable medium is being created.
They add that there is nothing particularly invidious
in these developments which, in one sense, simply
extend what human beings have always done with
maps.”15

The temptation is to accept the above “succedaneum”
without pondering upon, particularly, when it is borne in
mind that GIS handles more information on geography and
other disciplines concerned with the study of spatial differ-
entiation than cartography. However, that does not sanction
it to assume the term “cartography,” although it uses carto-
graphic techniques and materials. Whatever the
practitioner’s inclination, it is a misnomer, as GIS has been
with us even before the electronic handling devices and
there was no temptation to call cartography, GIS (Parent
and Church 1987). This brings us to the theme of this analy-
sis that questions this allegation with the following
comparison.

As a foot soldier, acquiring a horse to carry him

across country would no more be tempted to refer to

himself as a horse, so in the same vein, neither would a

cartographer after making use of the GIS to speed up

his output, would be unlikely to refer to his discipline as

GIS. A horseback rider in making use of a horse to make

progress across country does not refer to his activity as a

horse. Neither does a cartographer making use of a GIS

refer to his discipline as GIS. Neither does an engineer

refer to his discipline as a computer system. A man may

have walked on foot to carry out his profession in days

gone by. When he acquires a conveyance, say a horse, or

a Mercedes, to proceed on his way faster, it is unlikely

that his profession will now be referred to as either a

horse or a Mercedes. Hence it is clearly inconsistent for

a cartographer, who uses the GIS as a vehicle for Car-

tography, to refer to his profession as the/or a GIS.

In the following illustrations are misnomers emanating
from lack of understanding or from the fact that some carto-
graphic activities are no longer the exclusive tasks of
formally trained cartographers. Nonetheless, it must at this
juncture be made clear that it does not imply that those who
decide to rename New Cartography as GIS have the same
misconception or misinterpretation. What is clear is that, it
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still lacks consensus of opinion. When traditional Geogra-
phy decided to welcome the “quantitative methods”
(empirical methods) with the view to objectivity, geogra-
phers neither attempted to change its appellation, nor did
they generally call all its branches, Quantitative Geogra-
phy.16 They simply called it “New Geography.” Some car-
tographers were quick to draw similarities between this and
the influence of information systems (IS) on Cartography
that they called it the “New Cartography” instead of the ap-
parently misleading generic GIS (Taylor 1985) and
euphemist ical ly , geomatics , geoinformatics ,
geoinformation, digital earth, information architecture, and
many more. Geomatics started as a science for managing
spatially referenced information (Tessier 1999). Essen-
tially, it is doing what cartography has been doing and is
still doing. The change is just in the appellation. Why not
call it the “right” name? GIS and Cartography are no longer
the exclusive domain of schooled cartographers.17 The
free-for-all operation of GIS has got its merits and demer-
its.18 Nevertheless, there is no scientific underpinning to
warrant its name being changed to GIS. Under normal cir-
cumstances, a tool does not assume a master-craft title
because of its versatility.

In the field of survey-cartography, when the
Tellurometer (EDM) was introduced in late 1958, that re-
placed the cumbersome surveyor’s perambulator or
wheelbarrow odometer in scientific measurements. There
were cries that if it had been introduced a lot earlier, along
with other electronic measuring devices, the work of the
surveyor-cartographer could have been simplified.19 This
equipment was shared by civil engineers, planners, geolo-
gists, hydrologists, etc., as GIS is shared today by several
disciplines. There was no incident or any recorded account
where any of the scientists became so enthused that he de-
cided his field should be designated by EDM. Similarly,
when aerial photography was introduced after the Second
World War, it was sensational and made the work of the sur-
veyor a lot easier than going into the bush with a
plane-table, using axes to cut the path without the benefit of
power saws available today. Also, the microwave came in,
and more was also able to be done. Equally, satellites helped
with global positioning systems (GPS). The tribulations of
the surveyors thirty years ago are today just dreams. Some
innovations such as GIS, were developments in other sci-
ences and we did not hesitate to adopt and adapt them where
they were of assistance to us (Dangermond 1988).

Under “Pre-digital Technology” below, it is stressed
that, before the coming of the electronic systems and their
proliferation, cartography had been with us and if they were
to be taken away for whatever reason, cartography will still
“stand.” Therefore, GIS cannot be an alternative appella-
tion to cartography, but it is an accepted complementary
paradigm. The reason being that GIS is derived from the In-
formation Systems (IS). These electronic systems used by
people, to collect, record, process, store, retrieve and dis-
play of information were popularized in the 1960s and
1970s. The IS can create, collect, choose, store, process,
distribute and interpret any information. Albeit, where the
information is geographic in nature, it becomes Geographic

Information (GI) and where it is handled in the electronic
system, it becomes a Geographic Information System
(GIS). Again, this is shared by most geographic disciplines
in nature, (inter alia, land-use, traffic management, naviga-
tion, road design, tourist guides, real estate management,
marketing, weather forecast, environmental monitoring,
geographical research, medical field, graphic science and
design). These sciences and practices have not assumed the
name Geographic Information System (GIS). Therefore,
what empirical evidence can be advanced for cartography
assuming the designation GIS?

Note, as illustrated, that there is an ad infinitum appli-
cability of GIS where the data being handled is spatial.
Where it is employed for cartography, it is called the Carto-
graphic Information System [CIS] (Artimo, ibid. 50):

“The CIS is also a computer-based system the goal
of which is to produce maps either printed maps,
plotted maps, or maps viewed on the screen. A CIS
can be an individual system and thus have all
characteristics of a CBS and GIS, but it can also be
a subsystem of a GIS and utilizes the shared
services of data management data input, etc . . . with
other subsystems of the GIS . . .”

From this analysis, it will further be reiterated as mis-
leading in a way, to call Cartography, GIS or substitute such
an appellation with GIS. It will be seen that the GIS on its
own cannot be classified as a mature science despite its de-
mand and teaching in universities and colleges.
Cartography had been taught as a separate discipline, (often
linked to departments of geography and survey). GIS, once
more, is an omnipresent technological innovation applica-
ble in our analysis of areal differentiation, in geology,
geography and in other affined disciplines. Accordingly,
most fields that are geographic in nature can use it without
restrictions.

Cartography, the Exception

It can be seen that its analogue development, carried
over to the digital spatial technology, owing to the availabil-
ity of sophisticated, and relatively cheap computers,
matches Kuhn’s theory of a new paradigm examined above.
If so, then there is no latitude on which proponents of GIS
could stand (which rightly should be called CIS) to suggest
that Cartography be called GIS. We have had revolutions in
medical science, chemistry, and physics, but the changes
had never altered the traditional names of these normal sci-
ences. Why should cartography be the exception? Why
would cartographers yield to the pressure from newcomers
in the field? GIS could exist as a pseudoscience, it could be
a full-fledged discipline (as is the case today)20 but it cannot
consume its mother’s name, cartography, unless its practi-
tioners deem it so, (or allow neophytes or iconoclasts to
push them out!). The end result that will help planners in
their decision making, after using digital cartographic data-
bases, GIS data layers, are best visualized as graphs or
maps. The cost-effectiveness and efficiency are obvious,
when GISs are employed in digital map production. Apart
from these, the restrictions known in the pen and paper tech-
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nology are no longer there. In the CRT, there is no limit to a
digital map’s dimension as in the analogue maps.

Additionally, the very definition of GIS, such as, “a
system that can create new information layers and generate
graphic output to support the decision-making process”
(Parent et al 1987: 10), will tell a layperson that it has a com-
ponent of cartography and not entirely a substitute for
cartography. It enables us to use a large amount of data to
explain, predict, plan in several fields faster than was done
manually when GIS existed before electronic computers in
the 1940s. Buckley (1999: 1) defines a GIS as

“. . . a computer-based tool for mapping and
analyzing geographic phenomena that exist, and
events that occur, on Earth. GIS technology
integrates common database operations such as
query and statistical analysis with the unique
visualization and geographic analysis benefits
offered by maps.”

According to Artimo (1994: 46) a

“GIS is a computer-based system that processes
geographic information, therefore a GIS is an
‘umbrella concept’ that can be employed with all
systems which process geographically located data.”

Its essential components are geographically referenced
data handled electronically, that is, input, data management,
data storage and retrieval, manipulation and analysis and fi-
nally output or presentation. Therefore without the
invention of electronic devices, computer hardware and
programs, and high demand for them, there could not have
been any proliferation of GIS as known today. The danger
of conventional cartography relinquishing its power stems
from the vast statistics that CIS/GIS can handle and the final
outcome that may not necessarily be the analogue maps as
analyzed:

“In an environment of cheap digital data and
handling systems, the map begins to lose
importance as the final product, and along with it
the limitations of a technology geared to the paper
medium. Instead, discussion turns to electronic
maps, simulated verbal instructions, and responses
to plain language queries-elements, in principle, of
the fully developed geographic information
system.”21

If the technology that uses more flexible, spatial array
of data than traditional manual, or automated cartography,
overshadows that cartography in importance, and cartogra-
phy still relies on it, too, will the name “cartography” be
confined to the footnotes in media? Cartography employs
GIS as any other discipline concerned with areal differenti-
ation. As stated, the USGS cartographic section, (as UK’s
OS staff and IGN, Paris/St. Mande’s staff) employ GIS, but
its cartographers still call themselves cartographers, and not
GIS technicians.22

Technology and Change of Names

There are instances where an innovative piece of
equipment aimed at alleviating household tasks becomes
known by the manufacturer’s name of that gadget. Other
contrivances manufactured by other companies, no matter
how popular, are subsequently known by the name of the

company that popularized the product despite variation in
sizes, shape and performances. A first example of this is the
Hoover (in Great Britain). Hoover is a company that manu-
factures vacuum cleaners, and bore “Hoover” as its trade
mark. It became so popular that users called all vacuum
cleaners hoovers and ‘to hoover’ is now an acceptable in-
transitive verb meaning ‘to vacuum clean’.23

Can it be categorically stated that this generic designa-
tion can cross to academia? Again, it must be emphasized
that the examples are not intended to trivialize GIS standing
for cartography, but to show how it could easily be misinter-
preted or misleading when it strays to the non esoteric
audiences. It must be stressed that GISs are essentially for
spatial analysis under which layers of geographic data are
overlaid to accelerate spatial analysis and outcome for plan-
ning and other purposes. This essential function is
somewhat excluded from cartography. However, cartogra-
phy is involved where cartographic materials are employed
as source-data through digitization, scanning or direct key-
ing using the computer keyboard.

When computer-assisted design (CAD) software for
Windows came to the market in the 1980s, traditional de-
signers in engineering, manufacturing, yachting and ship
building, architecture, entertainment and automobile indus-
tries, who welcomed it did not change the names of their
professions, or disciplines to CAD because their speed, effi-
ciency, tidiness, accuracy and many more were enhanced.

Profession, Quality and Term

Petchenik (1990: 19) had echoed this apprehension
when she stated that:

“most systems are being created with the idea of
supplementing or assisting drivers, rather than
taking over the driver task.”

It is true that in a scientific revolution outmoded tools,
measurements, and manipulations are sometimes dis-
carded. In cartographic communication, concepts, theories,
practices, hypothesis formulations, selection, induction,
generalization, symbolization, visualization, final presen-
tations among many other attributes, with the coming of the
GIS, are essentially intact, except the fact that it has open-
ings for nonspecialist cartographers. Map production by
these newcomers, is a major concern of cartographers who
have acquired their knowledge in this field through formal
education.

The crucial question is, will what Keates (ibid.) calls
“amorphous” students exposed to cartography only through
GIS design lines on maps instead of contour lines or per-
ceive lines in lieu of contours? These are unsophisticated
map producers (Antle et al. 1999: 150). Tasker (1998: 2) re-
iterated the general criticism and fear of this kind of map on
the Internet in this fashion:

“Never need to produce a map again, we’re
redundant, there won’t be any need to produce new
maps just find someone who has done it before on
the Net and download it. ........... have you seen the
thing being passed off as maps on the Internet they
are awful, firstly they take an age to download then
you can’t read them and finally you never see the
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whole image on a tiny screen anyway, so what is the
point. So if they are so bad what are we worried
about? What is the crime of the map on the
Internet?”

Perhaps, conventional cartographers are still seeing
maps through the confines of pen and paper cartography.
Although attempts are made to point out the need for the
term cartography, there is no argument for sticking to ana-
logue cartography when a user-friendly digital cartographic
systems can perform our tasks, cheaper and faster. With the
revolution in communications industry affecting cartogra-
phy, trained cartographers are encouraged not to fear the
disappearance of cartography, (including its term) nor the
profession (Trainor 1999). Instead they should accept the
revolution as a challenge, update their design, and other
skills, demanded in the New Cartography to advance their
discipline. As emphasized above, those who may attempt to
change the name of cartography are technologists who are
not trained as cartographers. It is necessary for cartogra-
phers to re-educate these newcomers in appropriate
cartographic designs and techniques, instead of criticizing
their types of maps and stopping at that. Conventional car-
tographers can do this by educating themselves in digital
cartographic systems and GIS. In fact, more novel avenues
could be explored, if cartographers do not use GIS to emu-
late traditional cartography. Thus, maps by newcomers or
the uninitiated, will not be criticized, but examined from a
different perspective than the analogue maps, presently em-
ployed as prototypes. It may be here that the cartographic
“revolution,” as mentioned by the president of the Environ-
mental Systems Research Insitute (ESRI), Jack
Dangermond and Lowell Kent Smith will come unambigu-
ously to light (Dangermond et al.1988). It is for this reason,
that Morrison (1999: 166) contradicts Tasker (ibid.), and
finds electronic map production, as a merit instead of a de-
merit, when he states that:

“. . . the electronic technology of today does make it
possible for everyone to make a map and that
therefore cartographers, to solely create maps, are
no longer needed. Every person armed with a
desktop computer can be a cartographer.”

Once more Kuhn (ibid.113) has been quick to point out
the shortcomings of this type of uninitiated practitioners
with the following illustrations:

“What a man sees depends both upon what he looks
at and upon what his previous visual-conceptual
experience has taught him to see. Without such
training there can only be, . . . ‘a bloomin’ buzzin’
confusion’.”

GIS or Information Technology (IT)24 programmers
may know their tasks, but when it comes to designing a
proper map, some trained cartographers see medical practi-
tioners without licences. The question arises: Could an
unlicenced person, armed with the latest technology, diag-
nose and prescribe the right drug for his patients? This
question need not be posed, if traditional, or new practitio-
ners, familiarize themselves with the new technology, or
those who cannot, drop out of the new paradigm, GIS as
Kuhn (ibid.) has explained. Dialecticians of the New Car-

tography, will debate, and argue, so as to elicit facts as is the
attempt of this analysis.

Technological Impact and Natural Language

Analogy

GIS, fluid as opposed to permanent media of transmis-
sion of spatial data (analogue), are essentially electronic.
The new GIS has not altered the main constellations of the-
ories, ideas, facts and methodologies of cartography, it has
instead employed the old, carried to the New Cartography
(meta cartography). Its approach is both vector (common in
the conventional cartography) and raster which is a new
development. It is therefore, a ‘revolution’ which tallies
with Kuhn’s (ibid.) analysis that a new paradigm carries
along with it most of the content of the old discipline. From
this examination, the science of cartography has not been
converted to GIS but has changed because of the coming in
or utilization of the GIS. In the later part it is argued that the
two terms are incomparable linguistically or practically
speaking interchangeable or commensurable as the GIS has
necessitated the redefinition of cartography as seen above
and not changed it wholly into a GIS technology.

The science of cartography had been with man since
time immemorial (Parent 1987)25 as an abstract thought or
initially as mental maps. When the necessity arose for spa-
tial information to be documented as aide-memoire or be
transmitted to others, it was documented in the media that
were available at the time. The types of media available
have been influenced by technological, social and eco-
nomic advancement of man (Bagrow 1985, Thrower 1996).
Most of what we discovered, were stone, wood, leather,
clay, papyrus, metal, plastic, and paper maps, and today we
have animated fluid or electronic, static or provisional
maps/charts. Each development was affected positively by
developments outside the domain of the cartographer/art-
ists as they were initially known.26 When leather materials
were introduced, development in artistic design and color-
ing intended for the clothing and printing industries were
adopted and adapted by the cartographer/artist for the en-
hancement or embellishment of his designs and
presentation. The cartographer/artist was not content with
what he got from outsiders but he tried to improve upon
them for better presentation of cartographic ideas, theories
and communications.

With the invention of paper and the printing press, he
also copied the techniques from such practitioners as en-
gravers, lithographers, and printers in the production of
maps. Cartography benefitted enormously from the print-
ing press [as GIS technology today] (Trainer 1999). Where
the cartographer was not certain or happy with his progress,
he sought advice or looked for solutions elsewhere, above
all in the field of printing, illustration, graphic science, cal-
ligraphy, and book publication.

Cartographers, as in any other discipline, had been en-
gaged in interdisciplinary approaches by looking into other
scientific and technical fields for its own amelioration and
advancement. We will digress here to illustrate what we are
saying. A language such as English, in its pristine form was
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not strong enough to merit being accepted as an interna-
tional language of communication. Although it had
incorporated vocabularies and expressions from its con-
querors, the Norse, Celtics, Saxons, Romans, French, etc., it
was still frowned upon by the Romans as an immature lan-
guage. When it came to it being considered, the French
language was chosen by the League of Nations over English
or German.

However, the Industrial Revolution that had its begin-
ning in Britain, and Imperialism and Colonialism were to
spur the growth of the English language. Its vocabulary was
to burgeon through the incorporation of words, phrases and
expressions from the British colonies or Empire from other
world languages. They copied from America, Africa, Aus-
tralia, China, Japan and Russia to improve upon the English
language sometimes directly or inadvertently. The out-
comes have been local ized variat ions or i ts
internationalization and not the change of its name. It is
hoped that with the growth of mapping and GIS on the
Internet, cartography, unlike the natural language, will be
more standardized, cartographic literacy will expand, as
GIS in mapping means more opening for creativity and ex-
perimentation.

Today, there is little scientific jargon in other languages
that does not have its equivalent in the English language.
The reverse was true with other languages that feared they
would be wiped out if they adopted their language to incor-
porate local variations, vocabularies and dialects. Must
such puritanical, stoic, and hostile stances toward any adul-
teration from other languages, (space does not permit us to
enumerate), have instead rendered conservative languages
more vulnerable as they do not in the modern period meet
scientific advances. The alternative solution has been for
conservative speakers, (linguistic police) of those lan-
guages, who did not want them “adulterated” to coin new
terms, or to go about giving convoluted phrases for what
they could have simply explained and be understood by us-
ing already established terminology in other languages. For
such a protected language to survive with time, its speakers
would have to be inventive technologically or match devel-
opments currently adopted in other languages. If for any
reasons they are unable to simultaneously, come up with
similar innovations in their own spheres, they would end up
coining terms that are not naturally inherent in their lan-
guages. It would be at this latter stage that they would lag
behind world language development and perhaps sciences
as they rely heavily upon translations that often come late
after an innovation had proliferated in scientific journals in
which the inventors published their original findings.
Again, several languages in the world fall under this cate-
gory. The above illustration exemplifies a progressive
stance of some New Cartographic practitioners in compari-
son with the conservative types.

With the Liberalization of Data,

Non-specialists can Map

GIS, as in the English language analogy, is an interdis-
ciplinary field that is accessible to all who are prepare to use

it. That is where it draws it strength, and consequently
Maguire (1990: 201-213) deemed it unlikely to emerge as a

“distinct, recognized discipline, with its own
graduates and distinct set of skills these graduates
might be expected to bring to the job.”

It is because of this, that it is looked upon as a means to
an end or a tool, as a map that may have unlimited usage by
specialists from other disciplines other than cartographers.
As indicated below, a decade after Maguire’s statement,
some universities offer GIS as a distinct discipline (GIS
World Inc. 1994). By and large, it is attached to the depart-
ment of geography, survey, anthropology, and mapping, or
environmental studies.

GIS is versatile, interdisciplinary technology, that can
help nonspecialists to map. It enables the user to interact
with maps on the computer screen, and this is a great advan-
tage over the analogue maps. It is later seen as a welcomed
and at the same time a frightening development because of
the end product, the map, (be it digital or analogue), may
not generally be what conventional cartographers have in
mind. With this perspective, it is not surprising that
MacEachren (1994:1) while examining visualization in
modern cartography stated that:

“Cartography is at a crossroads, balancing
precariously between links with geography and
links with other ‘mapping sciences, ‘between past
traditions and the ‘threat’ of geographic
information systems (GIS) to replace
cartography as we know it, between the demands
to be proficient technologists who can build
mapping systems and competing demands to draw
upon our cognitive expertise to evaluate whether the
system we build will work . . . and could go on.”

History and experience tell us that every discipline
known to man attempts to draw all other disciplines under
its own umbrella. So, Industrial Engineering, Military Op-
erational Research, Managing Science practitioners,
including cartographers, all do at one stage in their develop-
ment suffer from this kind of megalomania with regard to
the scope of their discipline. It is all an illusion as in reality
knowledge fields shift continuously. It was indicated above
that the printing press transformed cartography as never be-
fore, and the democratization of data by GIS technology
since the 1970s, has accelerated that revolution even fur-
ther. As a result, nonspecialists are able to map as never
before and the fear has been in the maintenance of map
qualities as would be done by professional cartographers.
The fear may not only be in the cartographers’ attempt to
maintain perfection, but it could be in one of the following:
(a) “survival of the fittest”instinct creeping into the disci-
pline, (b) or a characteristic of transition that is common in
any scientific revolution.

Fears or Critiques of the Technology

Traditionalists fear their being usurped by GIS ana-
lysts, whom they criticize as not schooled in the principles
and practices of cartographic communication. Hence their
maps will stricto senso not be called maps (Keates ibid.).
Although innovations, or anomalies are sometimes posi-
tively viewed by some scientific communities, as ways
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forward toward scientific revolutions, skeptics sometimes
disdain them as not likely to be for the good of the science as
in the following:

“Normal science . . . often suppresses fundamental
novelties because they are necessarily subversive of
its basic commitments.”27

Sometimes, it is the innovation which sustains the dis-
cipline and bring along positive discoveries as explained:

“. . . anomalies that subvert the existing tradition of
scientific practice - then begin the extraordinary
investigations that lead the profession at last to a
new set of commitments, a new basis for the
practice of science. The extraordinary episodes, in
which that shift of professional commitments
occurs, are known . . . scientific revolutions.”28

Unfounded fear may block scientific progress.

Keates (1996: 279) has been quick to underline the
concern of MacEachren (ibid.), when he stated that:

“Broadly speaking, there are two major groups
likely to be in this position: researchers using
databases and nonspecialist map users. The first
categories are primarily those carrying out research
using geographic information systems; the latter are
the amorphous and undefinable group of people
who are familiar with personal computers and
computer graphics. The so-called ‘mapping
packages’ is becoming increasingly common. For
them, a map is probably something between a
diagram and a picture. As geographic databases
become ever more widely available, it is probably
that some of those users will venture into making
maps.”

Further, conventional cartographers may be afraid of
losing their jobs (Brassel 1985: 11), through “impairment”
of the traditional cartographic presentation owing to poor
designs Keates (1996) highlighted above. What this author-
ity and other cartographers were afraid of is presently
happening. With the preponderance of cheap cartographic
software or electronic technology, easy access to the World
Wide Web (WWW) for techniques of map design and mak-
ing, it appears everyone can make maps and for
cartographers to solely make maps is no longer the norm
(Morrison 1998: 167). Goodchild (1999: 8) equally re-
marked that with MapPoint 2000, a Microsoft production,
“everyone, irrespective of their sensitivity to cartographic
principles” can draw maps. He continues with a Socratic
question that: “In a world in which everyone can make a
map, who needs a cartographer?”

Apart from this, GIS, GPS, CIS and their esoteric mili-
tary uses scare uninitiated readers and potential users.29 As
earlier stated, some cartographers have observed that the
maps produced with GIS technology are not necessarily
good. Professor David Rhind of Birbeck College, Univer-
sity of London, UK, is often cited as having commented that
the maps from GIS technology are ‘simply awful’ and that it
has made cartographers produce “Rubbish faster, more
cheaply and in greater volume, than ever before.” To restate
what was said, GIS and New Cartography are overwhelm-
ing to the conventional map specialists. Therefore,
observers, such as Judy Olson, as cited by Goodchild (1999:
11), have been fast to ask “if GIS has killed cartography.”

GIS had not killed cartography. It has given it a tidier tool.
The coming of the printing press technology, propelled car-
tography to a better and efficient level of operation and that
is precisely what GIS is doing today. How can a technology
exterminate a discipline? The sort of comment is reminis-
cence of the early days of Industrial Revolution in Britain
when there were demonstrations against it by conserva-
tives.

Historians of cartography know that their discipline
had been an evolutionary science/art and they have been af-
fected mostly positively from developments in other fields
that have been beneficial to them (Krygier 1997). Conse-
quent ly, there is s t rong suggest ion for
(surveyors/geographers) cartographers (of all stages of map
production and presentation) to familiarize themselves with
the working of GIS, its hardware, software, databases, en-
gineering, data capturing and presentation techniques, if
they are to keep abreast of innovations in their field and not
be left behind. The fear then will be dissipated. Again, Kuhn
has predicted this reaction in pure sciences that is equally
applicable in our analysis in the following paragraph:

“When, in the development of a natural science, an
individual or group first produces a synthesis able to
attract most of the next generation’s practitioners,
the older schools gradually disappear. In part their
new disappearance is caused by their members’
conversion to the new paradigm. But there are
always men who cling to one or another of the older
views, and they are simply read out of the
profession, which thereafter ignores their work. The
new paradigm implies a new and more rigid
definition of the field. Those unwilling, or unable to
accommodate their work to it must proceed in
isolation or attach themselves to some other
group.”30

External Support

The relevance of GIS in cartography, to those who
value their time is unquestionable, although there are still
some hurdles to be overcome as examined below. It was
seen that Cartography owes its strong progress to its ability
to look extensively at other developments in other disci-
plines particularly in the field of geography where it shares
almost 98 percent of phenomena in spatial analysis.
Teachers and professional librarians know the relevance of
maps (analogue or digital) or physical illustrations in the
transmission of areal information. Schematic underground
railway plans of the cities of Toronto, Montreal, London,
New York, Paris, Tokyo, and Berlin tell readers at a flash,
more and faster than any other known media how to move
from a particular point or points in relation to their points of
interest or destinations.

It was also observed that cartography benefitted from
theories in fields such as telecommunications (Board
1967), linguistics, mechanical engineering, and
psychophysics. In order to have an insight into the compre-
hension-ability of its users, it has also turned to
developments in psychology of perception, gestalt and nat-
ural language studies (Medyckyj-Scott et al. 1991). In spite
of this development, leads provided by psychologists, com-
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munication theorists and philosophers were rejected by
Arthur H. Robinson, and Barbara Petchenik.31 Nonetheless,
in the light of this change, it is suggested that elementary
perceptive psychology be adopted in the first year univer-
sity studies of cartographic communication. Cartographers
would not have developed on their own the notion of fig-
ure-ground phenomena in map design (although they had
made use of this inadvertently, since the beginning of pen
and paper mapping), if they had not approached psychoana-
lysts who had been experimenting on this phenomenon
before them. Their understanding and design became
clearer and frequently cartographers went into experimen-
tal development toward improvement in design and
transmission of areal information in map forms.32

Definitions and Innovations

Scientific innovations have been consciously or inad-
vertently incorporated in cartography since its beginning as
a primitive work of art (Krygier 1995a). We will then un-
derstand that there was no known name for our discipline
until 1864 when the term “Cartography” appeared in a
Western publication. Equally, it was observed that the disci-
pline was still essentially considered as an art rather than a
science.33 The GIS technologies were initially employed in
the 1960s but they were essentially invented as a technique
for spatial analysis in the science of Geography and related
disciplines.34

Even when the Cartographic Journal was being
launched in 1964, then without the strong impact of GIS we
have today, contributors were asked to refrain from any aca-
demia in any of their materials submitted for publication.
Articles were strictly scientific as in survey-cartography
and there was an increased participation by military person-
nel. It was not surprising as ordnance, particularly in the
Napoleonic era, spurred defense mapping and production in
France, Britain and elsewhere in Europe. Later, the map-
ping of British overseas territories and colonies were
triggered by the Boer War [Anglo-Boer War] (1899-1902)
in which the British defeated the Dutch settlers in the Or-
ange Free State and Transvaal. In artillery warfare where
the terrain was crucial, topographic knowledge meant a
matter of life or death to the soldiers and this foreknowledge
could be provided by topographic surveys and mapping.
That essentially triggered topographic mapping advances
more than anything in the past. The relevance of topo-
graphic mapping and remote sensing in warfare is still a
prime factor in modern warfare intelligence as demon-
strated by the Gulf War (1992), and the Yugoslavian-North
Atlantic Treaty Organization’s conflict (May 1999) where
aerial sorties and precision, were crucial in both cases.

The British Cartographic Society (B.C.S.) in 1964 then
defined Cartography as the “art, science and technology of
making maps together with their study as scientific docu-
ments and works of art.” The United Nations (UN) in 1949
defined it as the science of preparing all types of maps and
charts and includes every operation from an original survey
to final printing of maps (UN cited by Krygier, 1995b: 3). In
1992, the International Cartographic Association (ICA)
was to repeat a similar definition by stating that cartography

was a discipline that dealt with the conception, production,
dissemination and study of maps. Then there were reactions
in innovations (GIS) that affected the theoretical, practical
developments and productivity. The British Cartographic
Society (BCS) proposed in 1992 the following definition:
that it is the science and technology of analyzing, interpret-
ing, and communicating spatial relationships by means of
maps (Casserteri, et al. 1993: 55). The inclusion of “tech-
nology” includes developments as GIS and many yet to
come.

To draw a distinction between cartography and the GIS
technology most of us are familiar with, let us re-examine
the following definition:

“A system of capturing, storing, checking,
integrating, manipulating, analyzing, and displaying
data which are spatially referenced to the Earth.”35

For its effective operation in geographic fields, it is im-
perative that it is handled by a spatially referenced
computer database and the right software. Thus, the follow-
ing defini t ion may sound more appropriate in
contemporary context:

“An organized collection of computer hardware,
software, geographic data, and personnel designed
to efficiently capture, store, update, manipulate,
analyze, and display all forms of geographically
referenced information.”36

GIS, as a map, had not had a consensus in its defini-
tion.37 It would constantly be modified with innovations in
technologies within and without the discipline, and as long
as there are developments in spatial analysis.

Pre-digital Technology

As stated, GIS concepts were around before the advent
of the computer to handled georeferenced data in the 1970s
(Parent et al. 1987: 9-11).38 Therefore we will be right to
state that GIS is a computer based or manual procedures uti-
lized in the capturing, storage and management of
georeferenced information for the purposes of effective de-
cision-making. Cartographic materials could be encoded,
stored and retrieved automatically in a cartographic system.
That is no mandate to call such a system a GIS because, un-
like the GIS, it cannot integrate efficiently spatial data for
further decision making.

The BCS definition of ‘Cartography’ may suggest that
GIS is involved in its operation as a complementary tech-
nology, but it is not mandatory that the GIS be part and
parcel of its operation. Nevertheless, the GIS definition
cited above, does not indicate categorically that it is exclu-
sively for the cartographic usage. It is a computer-based
system that handles georeferenced data and that is where it
draws its strength. But cartography as a discipline has ex-
isted without digital GIS.

Its interdisciplinary function is explicit. GIS is em-
ployed in medical field studies, land-use studies,
management, tourist guide, real estate management,
weather forecast, geographical research, inter alia.39 In
many countries, even including developing nations, field
scientists can coordinate, analyze large volumes of areal
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data with the aid of GIS and come out with results faster
than before. Such was the case with the study of river blind-
ness, onchocerciasis and guinea worm disease,
dracunculiasis in Burkina Faso (Nystuen et al. 1992).

If digital GIS had existed in 1855, it would have taken
Dr. John Snow in his plotting of the Soho (London, U.K.)
cholera-ward map, a shorter time to detect the cause of
death from contaminated water and more lives could have
been saved. With his dot map of spatial magnitudes of
deaths by cholera, he could identify that high death rate was
caused by raw sewage that entered drinking pipes. The mo-
ment he read from his constructed map that high death rate
was around pipes’ faucets, he requested that those faucets
were closed. That brought an abrupt end to death by this dis-
ease in the ward. However, Snow’s method was an inchoate
GIS, that was employed for effective decision making (Par-
ent and Church, 1987: 11).

Similar stories can still be narrated today of the effi-
ciency of GIS in helping practitioners in making lifesaving
decisions. In 1974 the National Weather Service (NWS) of
the USA installed a Severe Weather Alert Radio System to
serve a small community in Alabama, Georgia. By 1994 the
same system was still used to alert a population that had
since tippled and expanded. It was inadequate to alert the
entire population, and a series of tornadoes that year killed
forty persons, and left extensive damage on their wakes.
The NWS found a solution to this problem through the use
of GIS which enabled it to identify where new warning sta-
tions were needed. It was discovered that there were several
clusters of population that was out of reach of the NWS Se-
vere Weather Alert Radio signals, and these were
immediately installed. Had GIS technology been employed
prior to this incident, more lives could have been saved.

Nevertheless, the incorporation of digital GIS into car-
tography had been embraced as from the 1960s for various
reasons, (such as speed, cost, interaction, real time, accu-
racy, and ability to handle large volumes of specific digital
data). Another crucial reason is that it has got components
of cartography, namely, as a decision making tool, the han-
dling of spatial data in digital form, and not that it is
cartography, in toto (as it is shared by other disciplines).
This tallies with Kuhn’s (ibid.: 149) demonstration in a pure
science that:

“. . .new paradigms are born from old ones, they
ordinarily incorporate much of the vocabulary and
apparatus, both conceptual and manipulative, that
the traditional paradigm had previously employed.
But they seldom employ these borrowed elements in
quite the traditional way.”

This analogy is true when it is considered that the CIS,
or the New Cartography, employs essentially the same
components as in conventional cartography. For example,
old technology is refined, such as taking hierarchical subdi-
vision in GIS, that is, quadtree data structure also found in
conventional thematic cartographic methods (Goodchild
1988: 316-17). Various layers of array of spatial digital data
are reduced into a new layer of data, (chiefly, in carto-
graphic form) by cross-tabulating. The results are “unique
conditions maps” required in planning and other decision

making operations. As illustrated above, this sort of spatial
data analysis, had been without the modern GIS which is er-
roneously considered to be only computer-based.40 It has
been shown that the recording of distinctive layers of data
on a series of corresponding base maps was already a carto-
graphic habit in North America and even earlier in
Europe.41

Further, it was observed that by combinng carto-
graphic techniques, social science theory and
environmental responsibility, comprehensive thematic
mapping could be carried out for subsequent analysis and
decision making. We also examined Dr. Snow’s thematic
dot mapping of Soho in London, UK in finding out the rid-
dle of a cholera epidemic in 1854. It can be seen from these
embryonic practices that are at the very root of GIS, gave
rise to the GIS technology of today.

Motivation and envisaged New Cartography

It was observed that developments in other fields had
an effect in Cartography (Dangermond 1988). Cartogra-
phers realized that if there was to be any improvement in the
profession, experimentation was to be imperative. Armed
with psychoanalytical experimentation, cartographers went
into the laboratories and some into the open to question why
certain developments were the way they were and why car-
tographic interpretation differed from subject to subject.
They posed themselves several questions such as how and
why was it done, how could it be improved upon and so on?
They looked into convention and standardization of
symbols [symbolization]. Why certain groups of people,
engaged in map-reading tasks, differ in their interpreta-
tions. Was it due to the use of non standardized symbolism?
Could alternative presentation, generalization, visualiza-
tion and so on, enhance their comprehension of the reality
as presented by the spatial models, the maps, charts and
plans? Again, they were bound to look inwardly where it
was sometime arid and daunting and exogenous develop-
ment came into the discipline. This led to the proliferation
and burgeoning of several academic cartographic journals
in Australia, Europe and North American. So, the 1970s
were full of scientific research methodologies, experiments
and reports of their findings (efficacy from the view point of
map designers, producers and readers) particularly on sym-
bolization and visualization.42

Developments then were being affected by electronic
mapping or computer-assisted cartography in the late
1970s. In the early 1980s, architects, and others interested
in spatial analysis and presentation were quietly carrying
out their own developments. In 1982, a colleague, Dr.
Christopher Worth then a student of computer-assisted car-
tography (CAC) at the Department of Geography, The
London School of Economics, U.K. stated that he was en-
visaging all subjects that were related to or involved in
spatial analysis and presentation being generically called
Cartography. He was experimenting on the raster/vector
using the cumbersome punch cards that went along with the
package for automated cartography, SYMAP and FOR-
TRAN in the 1980s. Then, a super discipline was conceived
and it was to engulf the science of geography and the incho-
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ate digital geographic information systems as it was to be
more statistically oriented than geography of capes and
bays had ever been. This was to be the New Cartography,
brought about by computer technology as never before, that
could handle vast arrays of data required in numerical map
analysis. As both the disciplines of geography and cartogra-
phy were intertwined and were entering into the field of
information technology (IT), Worth envisaged Cartogra-
phy that had traditionally handled efficiently spatial
statistical presentation expanding and incorporating geog-
raphy including other spatial differentiation sciences with
the help of the GIS. Consequently, the GIS executing what
traditionally was done by cartography, geography and re-
lated sciences were all to be called “Cartography.” So,
traditional geography, environmental sciences, remote
sensing, survey and cartography departments of various ac-
ademic establishments were to be generally called
Cartography Departments. By GIS analysts attempting to
handle conglomerate areal sciences and practices, Worth’s
proposition may be materializing. The continuing support,
by some practitioners, for GIS as coordinator, is an obstacle
that must be overcome in order to give that coordinating
power to the “New Cartography,” meta cartography.

A review of publications in spatial analysis and presen-
tation in North America since the 1980s indicates that there
has been a general shift of designation from the science of
‘Cartography’ to the Geographic Information Systems
(GISs).44 This in not only the perspective of the academic
journals and vendors of GISs but an epitome of what was
taking place in most of North American cartographic disci-
plines. The consequence being that map production is
gradually being taken over by technologists and techni-
cians, who are not necessarily trained cartographers. While
reflecting their extra technological or internal changes as
opportune to designate subject matters, should a need
arises, their names should be embodiments or reflection of
such changes. This is not so, as most of our subject matter is
still “cartographic.” The difference, as stated below, is in
the electronic handling capability of the New Cartography,
rightly “GIS and Cartography.” Therefore, what empirical
evidence is there for the replacement of “cartography?” Has
a paradigm hijacked the subject title? Apparently there is an
inability to draw a line between Cartography and GIS. Such
attempts need not be, as GIS are tools for the capture, analy-
sis, and presentation of georeferenced data and not
necessarily integral parts of cartography as known in the an-
alogue form. Once more, they are for better decision
making, and cartographic displays are employed in the pro-
cess.

Complementary Information Processing

Technology

Technology information revolution is not only in car-
tography. It is part of the global information revolution,
(“digital earth” of Goodchild [1999]). This has had an im-
pact in nearly all disciplines concerned with spatially
distributed data (Mitchell (1997-1998, Gartner 1999). A
revolution or paradigm that causes complete overhaul or
change of designation of a science is rare. Recently, some

think-tanks were suggesting a change of the name Britain to
“Pretanic” as it would best reflect contemporary British eth-
nic composition.44 Such a change is not an overnight
exercise, but its effectiveness needs a common consensus
from its citizens. Similarly, that in cartography needs an
agreement from its practitioners. If not, it could be ignored
or not articulated. There had been several revolutions in
chemistry and physics but never had the scientists who
caused those changes ever suggested that their names be
changed. It was baffling as looking at the various defini-
tions of a GIS, and origin (Goodchild 1999: 7). It was found
that GIS existed even before the invention of electronic ma-
chines’ capabilities to handle spatial statistical analysis and
displays.45 Buckley (1999: 2) emphasizes this point by stat-
ing that:

“It is important to understand that the GIS is not a
new invention. . . information processing has a rich
history in a variety of disciplines. In particular,
natural resources specialists and environmental
scientists have been actively processing geographic
data and promoting their techniques since the
1960’s.”

Therefore, the GIS is vital as an amalgamating, prob-
lem-solving mechanism: “by which people in different
organizations, different levels of government, different
countries, different disciplines and even with differing po-
litical views and goals, can come together around a
common resource to share the process of solving common
problems.”46 Why did practitioners (cartographers) not
give it a name GIS? It was also observed that the GIS ema-
nated from the Information System (IS) that was shared by
countless disciplines engaged in areal differentiation analy-
sis as geography, environmental studies, geology, mining
and petroleum, medical sciences, civil and mechanical en-
gineering, landscaping and development, community and
urban development, commerce, planning, administration,
librarianship, transportation, etc.(Mitchell 1997-1998 ).
These disciplines had used the IS in the 1960s and 1970s.
Further, these were database management systems
(DBMS). It can be pointed out with certitude that the com-
ing of GIS in the Science of Cartography, had an impact on
its operation, its focuses and consequently, definition, as re-
f lected by the BCS defini t ion of Cartography
aforementioned.

The disciplines benefitting from the development in in-
formation technology (IT) were not incorporated as part of
technology or changed their designations. It was therefore a
priori that cartographers should change calling their disci-
pline GIS when they were merely employing it as their tool
of analysis and presentation. Consequently, we saw that the
American Cartographer changed to The American Geo-

graphic Information System, Cartography and Geographic

Information Systems Journal.47

It is true that the advantages of GIS (CIS) are far greater
than those of conventional cartographic processing of in-
formation we had known since the beginning of the
discipline (Coppock et al 1991). With our ability to manipu-
late data at a faster rate than ever before, with improvement
usually where our attributes and spatial data are correct (in-
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put), cartography has been transformed qualitatively and
quantitatively (Ramirez 1995). As stated, the use of GISs in
mapping and digital map production has been efficient, cost
has been low, in certain cases, it has been able to emulate
pen and paper technology in conventional cartography as
the pen plotter of the 1970s. Further, they have eased the
transfer of digital maps, such as in the Internet and Intranet
as well as their fast updating where necessary. It is possible
to make use of raster display to portray continuous land-
scapes in various ways, such as the depiction of near natural
landscapes (3-D) at ease, that could not have been possible
with analogue cartography. Animated 3-D weather charts
are shown on North American media (TV). Their character-
istics change with weather changes. These displays could
not have been possible without digital technology GIS/CIS.

Some Imperfections

Shortcomings are still detected. It could mean that we
have improved in our handling ability of statistics, from
spatial data capturing, attributes, analysis, and presentation
in digital or conventional cartographic form. Nevertheless,
we might not have improved the quality of the data gathered
and our expertise in GIS does not necessarily mean that we
can design and produce excellent maps. Trainor (1999) is
noted for having remarked at the Ottawa 19th International
Conference, Ottawa, 1999 that:

“Earnest efforts(in GIS cartography, my
clarification) oftentimes end in ineffective and
poorly designed maps.”

That is the fear of some cartographers. Inherent and op-
erational errors still surface in the manipulation of a GIS. If
the hard copy or analogue maps, remotely-sensed imagery,
radar imagery, aerial photographs, unprocessed survey data
and other sources digitized or scanned are incorrect, the er-
rors in them will be transferred to the GIS database
management system (DBMS).48 The quality will be af-
fected, and the outcome will be inaccurate unless such
errors are detected and rectified during data manipulation
(Ramirez 1995).49

Some errors may stem from the following: (a) original
field surveys, (b) local atmospheric conditional effect on
the original mapping material, such as shrinkage or expan-
sion of source maps, (c) digitization errors, (d) redundancy
of data and weeding may be necessary if quality output is to
be achieved, (e) the choice of GIS software and hardware
from a wide spectrum of choices available in the market, its
application based on the requirement of the users, (f) suc-
cess in its implementation may not be an overnight thing. It
is a long term undertaking that matures with time. It is for
these reasons that output maps from grid-cells in raster data
may not generally meet ‘high quality’ cartographic specifi-
cations trained conventional cartographers anticipate.
Similarly, the choice of cell size (pixels) in the raster data
format during data analysis may have a negative or positive
result.

Also, the enthusiasm of both the vendor of the GIS, in
hardware and software handling might have meant that one
person was skipped in the design of the systems as was com-
mon in the earlier development where GISs were supplied

as turnkey systems. From the experience in North America,
initially, the systems were designed for engineers and archi-
tects before the cartographers were thought of after the
demands of the civil engineers have been met. Also, it be-
comes easier for individuals to produce maps with the
attributes digitized or encoded into the system. The fact re-
mains that the GIS operator is not necessarily a good
cartographer or an Information Technology programmer.
Manufacturers of the software are not necessarily geo-
graphically oriented, as was observed in the very first
programs that came into the market (Dangermond et al
1988, Parent et al. 1987). Furthermore, the cost of its soft-
ware, hardware, supplies, training and staffing are so
exorbitant that they are not generally affordable by people
outside corporate organizations.50 Initially, map makers
thought that automated cartography was going to save them
time and cost. Instead, they had the opposite effect. For in-
stance, individuals, using a PC, do not think of acquiring
industrial or topographical department quality scanners as
they are outside their price range.51 However, recently, non
commercial software turnkey packages [32-bit Pentium,
Windows NT, etc.] for personal computers (PC) [desktop
mapping] are becoming available, but they are still over-
priced as compared with other software packages for other
operations or implementations. The tendency is for the few
to rely on the conventional cartography that had been and
will be with them in the future.

Although GIS has been welcomed in many fields, the
enthusiasm where the tool shared by other practitioners is
being capitalized on to the extent that it attempts to change
our designation is examined. It is true that to desert or cease
to conform with the new super-model or paradigm (GIS) is
likely to throw conservative practitioners out of operation.
Nevertheless, no cartographic or scientific law categori-
cally states that the GIS, by virtue of its areal information
handling capabilities, is to be an exclusive monopoly of
Cartography to the extent that it alters its designation. A
probe into it will tell the reader that making this allegation
will be awry. Buckley (1999:7) makes a statement that de-
fends this point, viz., that: “With the migration of GIS
technology from being a research tool to being a decision
support tool there is a requirement for it to be totally inte-
grated with existing corporate activities, including
accounting, reporting, and business functions.”

Additionally, the principal type of data used in a GIS is
similar to what traditional cartographers, geologists and ge-
ographers had employed. Here, it will be expedient to state
that the syllogism does not sanction that cartography be
called a GIS. With certitude, its relevance had been over-
whelmingly convincing. That is why most text books in
cartography being updated, have additional chapters on
GIS, besides proliferation of journals, periodicals in the
technology, and textbooks written exclusively on GIS
(Dangermond et al 1988, Jones 1997). Buckley (1999:1) on
this technology has stressed its significance by stating that:

“Today, GIS is a multibillion industry employing
hundreds of thousands of people worldwide, GIS is
taught in schools, colleges, and universities
throughout the world. Professionals and domain
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specialists in every discipline are becoming
increasingly aware of the advantages of using GIS
technology for addressing their unique spatial
problems.”

Beyond GIS and Cartography

The GIS or the information systems (IS) are not the
first nor the last transformations in cartography.
Dangermond (1988), Trainer (1999), and Goodchild (1999)
have made attempts to predict the future of GIS and carto-
graphic communication. Based on rapid developments in
the last three decades in GIS and cartography, a New Car-
tography in topographic and mapping is envisaged, where
the satellite imagery (image data) or aerial photographs will
be converted simultaneously into topographic maps as in-
formation is being collected in the field (virtual reality).
Goodchild (1999), in what he describes as Digital Earth
(DE), foresees field scientists (surveyors, geologists) shar-
ing data remotely as soon as it is captured, and similarly
bypassing the conventional stages of map-making. Such a
timesaving, artificial-intelligence system technology will
automatically handle phases such as generalization, sym-
bolization, and presentation, where we have fed into the
system appropriate commands (including scales, coordi-
nates, graticule, projections, attributes and the GPS).
Required maps, or answers to the query will be produced
without going through the elaborate inputting of data pro-
cesses we have to go through today in the GIS’s New
Cartography. It is not a thing of the future. VideoMap is al-
ready being used for linear feature mapping such as
pipelines route, electricity transmission corridors, coast-
lines, and other routes. Video information is converted to a
GIS format. With this type of survey using a gyro plane,
more than 125 miles can be covered in one working day and
large scale maps produced (1: 6000). This eliminates the
cumbersome tasks involved in aerial photography and
solves the problem surveyors face where high accuracy is
required. Some near-real time weather satellite charts are
looking very much like the above.

Some of what sounds like science fiction is already
happening. The Gulf War saw the use of GIS in military sur-
veillance, instantaneous production of digital maps of the
precise locations of the enemy in the battle field was possi-
ble.52 It is for this reason that the New Cartography is
sometimes considered as a tool of war,53 and criticized for
being imperialistic (Taylor 1990: 211-212). As from the
1990s some cities in America are able to display automati-
cally emergency services on graphic terminals, maps with
their exact location in real time.

Other ways of capturing aerial information for use in
the future may include the Cyclomedia that captures spatial
features in cycloramic form (360 degrees) in linear form as
the VideoMap such as roads, pipes, transportation net-
works, buildings along a route. Owing to its geometrical
basis, the cyclorama can be integrated with GIS [maps],
CAD [design], virtual reality, that can be extended to sev-
eral fields. With developments in the superhighway and
multimedia lurking on the horizon, there are possibilities of
expansion for small scale mapping, and others (ESRI

1999). Others could be in the medical field where all parts
of human anatomy could be mapped in detail and man and
diseases could be understood as never before. The develop-
ment in this sort of mapping could be comparable to DNA
technology or what is known as genetic engineering that has
revolutionized medical studies. If that will be the case, GIS
and cartography, or the New Cartography will have a long
way to go, and will be of much benefit to man, than is pres-
ently envisaged. The conventional cartographers will
definitely require further training as many of them are pres-
ently doing.

By advancing counter-arguments that the GIS appella-
tion is a substitute for cartographic designation, we neither
are askance, nor do we overestimate the relevance of GIS as
an auxiliary technology in cartography. As a paradigm,
there is no doubt that it has revolutionized cartography to
the extent that we have to redefine cartography (Taylor
1985). As earlier stated, it has been reflected by the changes
in our articles, textbooks, practices and the launching of
journals for GIS and cartography. The American Cartogra-

pher changed to The Journal of Cartography and GIS and
many more. We cannot rule out more coming in the techno-
logical pipeline. Although this technological change is
viewed as a “revolution” (Wilford 1981; Mark, et al. 2001,
Trainer 1999), according to Kuhn (1970, ibid), this is not
considered as revolutionary as outlined:

“Digital technology does indeed have the potential
to stimulate a revolution in cartography, but the
revolution has hardly begun. Production of
conventional maps by digital mean may have been
the vision which motivated the development of
many of today’s automated cartography systems, but
it is not revolutionary.”54

Nevertheless, not allowing ourselves to be carried
away by the tide of innovative technologies to the extent of
being known by innovations we have adopted to accelerate
our productivity and communication may be wise. Should
we be tempted to fall into this trap, we may one day face a
precarious dilemma of accepting innovations that will
drown us or wipe us out like the dinosaurs.

Nonetheless, by rejecting innovative models, we may
remain at the bottom of the pyramid of scientific advance-
ment. Where possible, the science (cartography - my

clarification) should be revamped with the latest technolo-
gies, thoughts and concepts, if beneficial to the science.
Nonetheless, as argued, the terms it was known by should
be left intact.55 Albeit, a change of terms could be accepted,
provided innovations in the discipline were so revolution-
ary as to render their old usage obsolete and was
unanimously accepted by its practitioners.

We often hear in some modern schools of thought pre-
mises for calling “geography” by other terms, such as
“environmental studies.” This may be a sort of obscuran-
tism. When we look at it critically, it is found out that the
concepts and methods are still indistinguishable, but the
names are cosmetic. In GIS, it is a muddling misnomer as
GIS is shared by other disciplines. We must not change our
designation, as we do not adopt new paradigms for the sake
of it or for “an academic gymnastics.” Nonetheless,
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changes should not be ignored if it means positive advance-
ment in our discipline as caused by GIS. By designating,
Cartography, the Geographic Information Systems (GISs),
does it enable the cartographer to solve most problems that
we have, have had or will have or is it for the prestige of be-
ing modern and fitting in an apparent information
technology-orientated world? Call it computer-assisted
cartography (CAC), computer-aided designs [drafting]
(CAD), computer-enhanced cartography (CEC), land in-
formation system (LIS), Land Resources Information
System (LRIS), Geographic Information Processing (GIP),
Cadastral Information System (CAIS), Urban Information
System (URIS), Boundary Geographical Information Sys-
tem (BGIS), etc., but the essence is still there. What might
have changed might have been the speed with which results
of spatial analysis are arrived at with or without personal in-
teraction.

Finally, when the electronic typewriters came, we dis-
carded our manual ones into the bins but they were all doing
a good job as we reminiscence over the slow days of chirog-
raphy. What did the hacks do when the laptop computers,
the Internet and satellite communication came? What was
there about the wordprocessor that can be compared with
what the GISs are doing to spatial analysts today? Journal-
ism did not change its name because of technological
innovations. Nonetheless, the transmission of news around
the world was accelerated. Similarly, the proliferation in
computing and its burgeoning technologies have not altered
our subject handling or changed them nor has it only af-
fected cartography but other disciplines and practices. In
certain cases, they have been increased because the inven-
tors, developers, programmers and GIS software vendors
worked independently of the end-users or producers. Some
vendors are trying to solve this problem by providing a pro-
gramming subroutine library that enables end users to
customize their own information conversion routines for
their individual needs. Furthermore, despite the accelera-
tion in the ways documents are produced with the electronic
typewriter, we did not change the subject matter of Secre-
tarial Courses or what we composed with our new
technology to call it Electronic System. It is true that in a
scientific revolution many old measurements and manipu-
lations become irrelevant and are replaced by others instead
(Kuhn ibid.: 129). We have not come across any scientific
document where such a revolution alters the name of the
science. When we had quantitative revolution in Geogra-
phy (Davies 1972), its appellation did not change nor were
there any suggestions that it be changed. The post revolu-
tionary geography utilized the same manipulations and
instruments as on the pre revolutionary period. Its designa-
tion did not change although the New Geography was
highlighted as the New Cartography was suggested by
some school of thoughts.

Conclusion

In the analysis, it was observed that more research has
been generated owing to the new paradigm in cartographic
science, the GIS technology. This was viewed as a com-
mendable sign of maturity in the discipline. Kuhn (1970:

11) on this sort of development in a normal science, states
that: “Acquisition of a paradigm and of the more esoteric
type of research it permits is a sign of maturity in the devel-
opment of any given scientific field.” We also saw that
similar paradigms had in the past affected pure sciences and
their practitioners did not change their designations. A rhe-
torical question posed, was why should some cartographers
suddenly call themselves GIS analysts when other scien-
tists sharing the same technology did not suggest or attempt
to replace their scientific titles to reflect the newly incorpo-
rated technology? Others have been mystified by this
development. Boxall (1998: 129) equally, rhetorically, asks
if we now call ourselves cartographers, geographers, G.I.
Scientists, and if the science is now GIS, cartography, or ge-
ography. In the same vein, two issues arose. First, is the
indecisiveness of new generation of cartographers, to call
themselves “cartographers” with the proliferation and use
of this technology, or “GIS scientists,” who are still dealing
in areal information with more emphasis in the use of the
new technology? Second, this is due to its recent incorpora-
tion of GIS in spatial data handling, and decision-making,
variously known as computer assisted cartography or draw-
ing (CAD). Therefore, is this a genesis of a subsuming
science that will eventually replace the existing paradigms,
by supplementing? The term GIS may be substituting car-
tography and that is a misapplication! GIS as a technology
is certainly not supplanting cartography as known since
time immemorial. Instead, some experts call it “GIS and
Cartography,” “Digital Cartographic Systems and GIS,”
and not GIS when they mean both (Dangermond in ESRI

Map Book Vol. 14, 1999; Trainor 1999).

Additionally, stating that there are no scientific devel-
opments without counter instances is factual, and that they
are never for the sake of it. These are necessary as they
strengthen the empirical nature required of a matured sci-
ence without which a science may come to a dead end.
Similarly, these developments in cartography are indicative
of its recent dynamism, and that is a step in the right direc-
tion. GIS seems to be overshadowing Cartography among
newcomers, as it is used, principally, as a management tool
rather than a map display technique. That is why several
disciplines concerned with areal information can also lay
claim to it. Therefore, from a personal perspective, the sug-
gested designation should be “Cartography and GIS.” It
was shown that prior to digital GIS, conventional cartogra-
phy existed with GIS (Parent and Church 1987) and was not
in crisis for lack of a super model. However, it was con-
strained in the pen and paper technology. Digital GIS was
not adopted and adapted by cartographers because the old
tools were broken down and beyond repairs. However,
electronic GIS, definitely released conventional cartogra-
phy from the restrictions of the old technology. This change
from the old to the new technology is referred to as a revolu-
tion. The new paradigm (GIS) came in gradually from the
1940s with the expansion of digital technology, to handle
vast amounts of spatial data, to complement, and not to
usurp the term, “cartography.” That was a revolution as ana-
lyzed by Kuhn (1970). By virtue of this, proponents of GIS
as an all-out substitute for cartography may be off-beam.
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Endnotes

1 Kuhn op. cit. 90.

2 Kuhn ibid.

3 The Reader’s Digest Universal Dictionary defines a
paradigm simply as the prevailing scientific framework of
theories and concepts within which a scientist operates.

Kuhn (1970: viii) describes paradigms as universally recog-
nized achievements that for a time provide model problems
and solutions to a community of practitioners.

4 Inter alia, psychology, typography, engineering,
graphic science and design, linguistics, and history.

5 Vide: Bagrow 1964, Thrower 1996; Krygier, J. B.,
“Cartography as an Art and a Science?” Cartographic Jour-
nal Vol. 23 No. 6, pp3-10; Liuzheng, Luliangzhi. 1999. “The
Probe of the Origins of the most Primitive Maps in China” in
Ottawa ICA 1999, 19th International Cartographic Confer-
ence Proceedings. Ottawa: ICA/Canadian Institute of
Geomatics, ISBN 0-919088-54-6.

6 Kadmon 1988: 109.

7 Kuhn op. cit. p.169.

8 Vide Dorling et al. ibid.

9 As a sort of record, but not what was generally applica-
ble, physics was referred to in the 1930s and 1940s in some
universities [including the University of Glasgow, Scotland]
as Natural Philosophy. Whereas, “physics” was the term
used in North America in Forties.

10 Kuhn ibid.

11 Kuhn op. cit, p85. Citation from Herbert Butterfield’s
1949, The Origin of Modern Science, 1300-1800. London:
1949, pp. 1-7.

12 Kadmon 1988: 106.

13 See Rhind, R. A., “Personality as a factor in the Devel-
opment of a New Discipline: The Case of Computer
Assisted Cartography,” The American Cartographer Vol. 15,
No. 3, 1988 pp. 277-289.

14 This was made possibly by the French satellite,
Système pour l’Observation de la Terre (SPOT) begun in
1978.

15 Dorling et al. 1997: 1223-124. Also, personal commu-
nication with Mr. Elmer Starchuk, Algonquin College,
Ottawa, 1998. This is what this GIS specialist had to say:
“For the last ten years we (North Americans-my clarifica-
tion) no longer call ‘Cartography,’it is known as ‘GIS’”.

16 Burton, Ian “The Quantitative Revolution and Theoret-
ical Geography,”in Davies, W. K. D. (ed.) 1972. The
Conceptual Revolution in Geography. London: The Univer-
sity of London Press Ltd. pp140-156.

17 Employing the GIS technology in mapping, and related
fields, gives the user unlimited abilities such as to look at
changes over time; makes it easier for him to customize,
standardize symbols and attributes, update, and analyze areal
data since it is fluid. His ability to transfer spatial data from
one projection to another or tie it to one database is rela-
tively easier. This factor makes it easier for users or planners
to make decisions with ease, faster and at a fraction of the
cost of the conventional cartography, or spatial analysis.

18 At the present moment the cost of training GIS techni-
cians or technologists, cost of soft and hard ware purchase
are still prohibitory. Another apprehension is that the tech-
nology that allows the uninitiated to be experts, means that
trained professionals will be thrown out of work, and the
quality may decline. MapPoint 2000 launched by Micorsoft
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a year ago, has made it possible for anyone with a personal
computer to present some sort of maps. Also, the versatility
of GIS is no guarantee that the integrity of data, or that er-
rors will be eliminated where precision output is required.
Errors may come in the process of data capture, their analy-
sis and presentation. Aronof (1995) highlights 14 sources of
possible errors in GISes, viz., age of data, the coverage of
the area [partial or complete], scale map [generalization],
density of observations, relevance, format, accessibility,
cost, positional accuracy, accuracy of content [qualitative
and quantitative],sources of variation in data, numerical er-
rors in the software or computer, errors that could arise in
the process of topological analysis, generalization and classi-
fication problems as in look-up-tables [LUT], interpolation,
and methodology. Further, most GISes software are capable
of producing a plethora of colors that do not necessarily en-
hance map reading. They may be useful in the production of
quick choropleth maps or topographic maps than by hand
drawing.

19 Personal communication with Mr. M. G. Burry, (Cen-
tral London Polytechnic), London, 1984; Mr. A. MacDonald
of OS, London, 1985.

20 In 1995, there were 270 educational institutions offer-
ing GIS courses in the world (GIS World Inc. 1994). Also
see Wright, J. Dawn, Goodchild, F. Michael, and Proctor, D.
James. “Demystifying the Persistent Ambiguity of GIS As
‘Tool’ Versus ‘Science’” 1997. The Annals of the Associa-
tion of American Geographer, Vol. 87, (2) pp. 346-362.

21 Goodchild ibid. 317.

22 Personal correspondence with a staff of USGS, 2000.

23 In the Canadian Province of Quebec there was a refrig-
erator company called Frigidaire. That manufacturer called
its brand name of fridges Frigidaires. They equally became
so popular that the locals were calling all refrigerators manu-
factured by other firms Frigidaires. Similarly, in the West
African state of the Cameroun, SOTUC the acronym for
Societe de Transport Urbaine Cameounaises is the local
name for the bus. In Nigeria all non alcoholic or carbonated
beverages (Coca-Cola, orange, lemonade, etc.) are called
‘minerals’. This stemmed from the old colonial days when
bottled mineral waters (Minerals) were introduced. Windows
95 has been successful, will it be in vogue to call all com-
puter operating systems by this name because of its success?
The official name of football, Association Football is an-
other example. From this phrase stemmed ‘Soccer’. In Great
Britain where football began, the three middle letters (s-o-c)
from Association were turned into the word ‘Soccer’ we
know today. This fitted well in the North American context
as it differentiated a different popular sport then in existence
in North America also called Football. Soccer was then a
misnomer but it is now an accepted designation.

24 ARC/INFO, ARC/INFO LIBRARIAN, ArcStorm,
ERDAS, AutoCad, AutoDesk, Bentley, ERSI systems,
Intergraph, Nedgrahics, GeoLink, Microstation, ISM,
MapInfo, Maptitude, etc..

25 See Chatwin, Bruce. 1987. The Songlines. Penguin
Books, 295 p.

26 Krygier, J. B. “Cartography as an Art and a Science?”
Cartographic Journal. Vol. 32, No. 6, pp 3-10; Goodchild
ibid. 314.

27 Kuhn op. cit. 5.

28 Vide 20, infra.

29 See Dorling, D.et al. ibid. for a critique of GIS.

30 Kuhn (ibid. 18-19)

31 Arthur H. Robinson and Barbara Petchenik, as cited by
Wilford (op, cit. p13).

32 Medyckysi-Scott and Board, ibid.

33 When talking of art in this context, it is the actual pro-
duction of maps that is borne in mind and not the collection
of data in the field. Men like James Cook, later Captain
Cook, learned his trade as a cartographer in New Brunswick
while serving in the Royal Navy. He eventually mapped “the
traverse” in the St. Lawrence River (1758-1759) just prior to
Admiral Holme’s launching of 50-men flat boats which
drifted down-river to Quebec at the Heights of Abraham. In
this case, Captain Cook was a scientific rather than an artis-
tic-cartographer.

34 Rhind, D. W, “Personality as a Factor in the Develop-
ment of a New Discipline: The Case of Computer Assisted
Cartography”, The American Journal of Cartography, Vol.
15, No. 3, 1988 pp. 277-289.

35 Casserttari et al. ibid. 51

36 Buckley ibid.

37 See Forrest, David. 1999. “What is a map?” in Pro-
ceedings of the 19th International Cartographic Conference.
Ottawa: ICA/Canadian Institute of Geomatics, pp.10-13.

38 Dorling et al. ibid.; Aronoff 1995.

39 See ESRI Map Book. Vol 14, 1999 for details.

40 Parent, P. et al. op. cit. p9.

41 Parent, ibid.

42 Vide footnote 6 infra. Also see Medyckyi-Scott and
Board, C. “Cognative Cartography: A New Heart for a lost
Soul,”in Muller, J.C. (Ed.) 1991. Advances in Cartography,
ICA. London: Elsevier Applied Science pp. 222-230.

43 Vide endnote 14

44 Ngo V. (2001) “Toponymy and Cartographic Commu-
nication” (forth-coming)

45 Its electronic capabilities stem largely from advances
in computer-aided cartography thanks to the activities of the
Environmental Systems Research Institute (ESRI) under the
leadership of Jack Dangermond [1968]and the Canadian
Geographical Information System (CGIS)[1966].
SeeDorling et al. 1997 for further information.

46 Jack Dangermond, the founder of Environmental Sys-
tems Research Institute (ESRI) that initiated the GIS
applications package, ARC/INFO, cited by Dorling et al op.
cit, p122

47 Here are some of the journals that publish articles on
GIS (CIS):

Annals of the Association of American Geographers, Bulle-
tin of the Urban and Regional Information Systems
Association, Cartography, Computers, Environment and Ur-
ban Systems, Computer and GeoSciences, Computer
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Graphic World, Geographic Information Systems, Geo-
graphical Abstracts, Geographical Analysis,
Geo-Processing, Journal of American Planning Association,
International Journal of Geographical Information Systems,
International Imaging, Remote Sensing and Integrated Geo-
graphical System, Mapping Science and Remote Sensing,
Principles of Geographical Information Systems for Land
Resources Assessment, Photogrammetric Engineering and
Remote Sensing, Photogrammetric Records, Principles of
Geographical Information Systems for Land Resources As-
sessment, Proceedings of the International Symposium on
Spatial Data Handling, Survey and Land Information Sys-
tem, The American Cartographer, The Cartographic
Journal, The ITC Journal, etc.

48 In edge matching, apart from errors in digitization, dis-
crepancies often emanate from paper shrinkage,
incompatibilities of date of source materials, etc (See
endnote 32). Further, it has been realized that for security
reasons, most GPSes are preprogrammed not to give accu-
rate information. Therefore, the integrity of data captured
this way may be questioned.

49 David J. Buckley’s (1999) chapter on “Data Editing
and Quality Assurance.”[http://www.innovativegis.com/edu-
cation/primer/sources.html]

50 In 1980 it cost $150,000 for an interactive system and
some $30,000 to maintain per annum. For example,
Kongsberg Scanner of Norway’s, KartoScan FB VLS at the
time of writing [2000] is the biggest flatbed scanner in the
world and cost $ 1 million and a smaller version Karto Scan
FB III costs $160,000 [see www.kscanners.com]. (Cost has
since gone down, but they are generally expensive for indi-
vidual’s purchase). In most of the cases only governments,
corporate institutions. . . can afford the investment in GIS as
data compilation is sometimes expensive for individuals.

51 Note should be taken here of cheap scanners that go
with PC and expensive efficient scanners that will take large
sheets of maps or large non dimensional engineering draw-
ings.

52 Mark et al., 2000.

53 Neil Smith 1992, cited by Mark et al. 2000.

54 Goodchild op. cit. 318.

55 In the US government departments, cartographers
make use of GIS, but do not call “cartography” GIS (per-
sonal correspondence with B. Wallace, USGS-ESIC [2000]).
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ANNOUNCING THE NINTH SERIES OF J
B HARLEY RESEARCH FELLOWSHIPS
IN THE HISTORY OF CARTOGRAPHY

The Trustees of the J B Harley Research Fellowships
Trust Fund are pleased to announce the ninth series of
awards, offering support at a rate of £250 [sterling] per
week. The fellowships are designed to assist research in the
London map collections:-

Dr Lisa Davis Allen (University of Texas at
Tyler, College of Arts & Sciences, United States)
‘Abraham Ortelius’s “Theatrum Orbis Terrarum”:
frontispiece and author’s portrait, variation of
color palettes in multiple language editions’ (2
weeks).

Dr Gretchen E Gaynor (Independent scholar,
United States) ‘John Dee’s scientific contribution
as a geographer and cartographer’ (3 weeks).

Dr Giuseppe Ragone (Universitá degli Studi
“Roma Tre”, Dipartimento di Studi sul Mondo
Antico, Rome, Italy) ‘Critical edition of, and
historical commentary on, Cristoforo
Buondelmonti’s “Liber insularum Archipelagi”:
the manuscripts preserved in London collections’
(3 weeks).

Seventeen submissions were received this time. For details
of past awards, numbers of applicants, and extracts from
Fellows’ reports, see:

http://ihr.sas.ac.uk/maps/harlflws.html

[part of the ‘Map History’ gateway site]

For information about applying for a Fellowship (clos-
ing date 1st November) please e-mail or write (preferably
saying where you saw this notice) to:

Tony Campbell, Hon. Sec., Harley Fellowships, 76
Ockendon Road, London N1 3NW, UK.
T.campbell@ockendon.clara.co.uk

From a Harley Fellowships electronic press release
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