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This paper describes the various courses in Cartography available in the Department of Surveying and 
Cartography at Curtin University ofTechnolo gy. The paper looks particularly at developments that have 
been introduced in the last two years: a major revision of course content and direction for the 
B.App.Sci.(Cartography); the 4th Year for honours in Cartography; and the new Graduate Diploma in 
GIS/LIS: as well as looking briefly at the Postgraduate Diploma in Remote Sensing, the Masters Degree, 
and the PhD. Student numbers and career destinations are also examined. 

Introduction 
Cartography is one of the oldest disciplines, dating right 

back to the very origins of the human race. Yet not many 
places in the world offer degree level courses in cartography. 
For example, there are no such courses in the United King
dom (Worth, 1982; Keates, 1985), very few in North 
America (Morrison, 1985) and only a couple in Europe 
(Keates, 1985). However, many universities and institutes 
offer cartography as part of another degree, mainly geo
graphy and surveying, or occasionally as a postgraduate 
diploma. 

In Australia, the Royal Melbourne Institute of Technol
ogy (Cartwright & Williams, 1986) and Cortin University 
(Adie-Cooper & Balodis, 1978) have both offered under
graduate and postgraduate courses in cartography for more 
than ten years. This paper describes the undergraduate and 
postgraduate courses offered by the Department of Sur
veying and Cartography at Cortin University, concentrating 
particularly on the degree course in Cartography, but also 
covering related courses: the Postgraduate Diploma in 
Remote Sensing, the new Graduate Diploma in LIS/GIS, the 
Masters Degree, and the Ph.D. The structure and develop
ment of the undergraduate degree are discussed in the 
context of its relationship to the other courses offered by the 
department, together with a brief analysis of the number of 
graduates and their employment destinations. 

Bachelor of Applied Science (Surveying and Mapping) 
Cartography Option 

Cartography was first introduced at the degree level in 
1977, as one of two options (surveying and cartography) 
within the Bachelor of Applied Science (Surveying and 
Mapping) degree, and the first students graduated in 1982. 
These early beginnings have been fully documented else
where (Adie-Cooper & Balodis, 1978). Initially, 
undergraduates were almost all part-time, mature students, 
working mainly in the government sector of the mapping in
dustry. Many of these part-time students are due to graduate 
in the next few years. As time passed, full-time students 
(straight from school or from overseas) began to enter the 
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course. Now, almost all new undergraduates are schoollea
vers and very few are mature students. However, there are 
still many mature graduates of the T.A.F.E. Diploma of Car
tography (a taught at Wembley Technical College) who 
could benefit from the degree education and these are being 
actively encouraged to enrol at the moment. 

Bachelor of Applied Science (Cartography) 
In 1986 the surveying course was revised, from a three 

to a four year degree (Bachelor of Surveying). The oppor
tunity was taken at this time to set up a separate cartography 
degree course. The Bachelor of Applied Science (Carto
graphy) has a similar first year to the surveyors, but very 
different second and third years. The cartography degree 
remained a three year course. The course content was 
changed considerably at this time, with the surveying and 
mathematics elements being reduced, while remote sensing 
and computer-assisted cartography areas were strengthened 
and new units introduced in terrain analysis and carto
graphic management. With the separation of the two 
degrees, room was made, for units with more direct relev
ance for future cartographic employment. The management 
units, for example, were introduced in response to requests 
from the Australian Institute of Cartographers. These 
changes helped the degree to keep pace with the changing 
nature of the industry, but they did not really go far enough. 
There was still a discrepancy between cartography, as re
flected by the degree course, and the international 
understanding of the definition of cartography: a discrep
ancy between cartography as a vocational discipline and 
cartography as an academic discipline. (This problem is 
discussed further in Worth, 1987). 

By the time the author arrived in Perth (September 
1986) to take over as course co-ordinator, the revised degree 
course was already underway Gust at the end of the first 
year). After making a careful assessment of the whole 
course, the employment potential in Western Australia, the 
standard of students entering the course, the strengths and 
weaknesses of the currently available staff, and the opinions 
of members of the course advisory committee, it was de
cided that some changes should be made to the course. 
These changes help to improve the academic quality of 
graduates, keep the course up to date with changes in the in
dustry (particularly in the area of computer-assisted 
mapping), and fill some gaps in the current teaching (espe
cially in the areas of reprographics, the principles of map 
design, and the scientific evaluation of map effectiveness). 
It was decided that if changes were to be made, it was as 
well to introduce them straight away, before the third year 
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Bachelor of Applied Science (Cartography) 

---- Prerequisite Links Other Units have no prerequisites, except for 
the Mapping Project (Strictly a Third Year Unit) 

Figure 1. This flowchart documents all the units of the B.App.Sci.(Cartography) as they stand at the start of the 1989 academic year. 
Progress through the degree is from top to bottom on this page. The prerequisite links show the order in which units should be taken. 
Students use this flowchart to document their progress through the degree, helping them to plan ahead and easing the difficult task 
of re·enrollment. 

of the degree was taught. These changes involved much re
organisation of material, renaming of units, re-ordering of 
units, changes to the unit prerequisites (to ensure that study 
proceeds in a logical order), the replacement of some units, 
and the introduction of others. 

Figure 1 presents a flowchart which summarises the de
gree as it stands at the start of the 1989 academic year, 
showing the various units, divided up into their six semes
ters together with the prerequisite links between them (a 
useful aid to students, particularly part-timers, in planning 
their progress through the degree). 

The subjects in the degree naturally build upon one an
other, going from introductory courses in the first year, 
through practical elements in the second year, to theoretical 
or academic subjects in the third year. The introductory 
units lay a basis for the work to come, covering the basics 
of surveying and cartography while educating the students 
in mathematics, computing, English, and geography. The 
second year teaches the essentials of the discipline: practi
cal map production, computer-assisted cartography, 
photogrammetry and remote sensing, cartographic statis
tics, and elements of geography. The third year allows 
students to show their own ability by individual project 
work, while looking further into the important areas of map 
design and evaluation, land information systems, repro
graphics, terrain analysis, and management systems in 
cartography. Electives in the second and third years allow 
specialisation in any related area (surveying, photo
grammetry, remote sensing, geology, psychology, graphics, 
etc ), or a broadening of the degree by choosing options of 

20 

particular personal interest 
The addition of new units in computer-assisted carto

graphy and land information systems have strengthened the 
computing aspects of the degree, making it more relevant to 
developments in the mapping industry. It is expected that 
more changes will be required in future years as technology 
improves and becomes accepted in more cartography envi
ronments. 

The recent installation of personal computer labora
tories (Apple Macintosh and I.B.M. personal computers, 
and Apollo workstations) and the use of inexpensive soft
ware are allowing computer-assisted cartography to enter 
into many more subjects through practical work. The 
microcomputers are supplementing and replacing the use of 
the more traditional main-frame computer (see for example, 
Hunt's interesting column on the use of computers in the 
drawing office in the Bulletin of the Society of University 
Cartographers, 1988). 

Introductory computer programming and the use of 
personal computers has been brought forward to the first 
year, and the teaching of computer-assisted cartography has 
moved into the second year, in order to enable students to 
use those skills in third year units and especially in the map
ping project. Terrain analysis has moved from the second 
to the third year, so that students can now take full advant
age of their newly developed skills in the computing, remote 
sensing, and geography areas of the course. 

Conventional cartography subjects have been streng
thened, by the reorganisation of material into clearly defined 
units, and the revision of the syllabi for these units. The first 
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year syllabi for Topographic Cartography and Thematic 
Cartography have been totally re-written, and Maps and 
Measurement (an historical treatment of important techno
logical development in cartography and surveying) has been 
brought forward, so as to introduce the subject to first year 
students. The second year subjects (Map Compilation and 
Map Production) form the basis of the student's introduc
tion to practical cartography work. Because of the small 
numbers in the course, and the high cost of reprographic 
equipment, materials, and staff, these subjects have tradi
tionally been taught at the nearby Wembley Technical 
College, where facilities and the necessary technical staff 
are available. This system of operation maximises the use 
of facilities at the two institutions, and conforms exactly 
with suggestions made in the recent Dawkins Report on 
Higher Education. 

After this practical basis, the students' knowledge of the 
whole process of map reproduction is further improved with 
a third year unit in Reprographics, concentrating on the the
oretical side. At the same time, the students are forced to 
think very carefully about the psychological aspects of the 
principles of map design and the problems of evaluating 
maps from a scientific point of view. These units comple
ment the Mapping Project, which is an individual piece of 
work, requiring thought and imagination in carrying 
through a small research programme. 

The pure mathematics content of the course has been 
reduced from two units to one. This unit is now taught only 
to surveying and cartography students in the department 
(previously students were part of a very large class, mixed 
in with students from mathematics, physics, computing, etc. 
which was found to be an unsatisfactory arrangement). At 
the same time, a greater emphasis has been laid on the com
puting side (both programming and the use of software 
packages), and on the use of statistics. These elements are 
all taught within the department. With changes in the map 
production cycle, mainly the introduction of computer-as
sisted cartography, students are fmding that skills in these 
areas are essential to their employment prospects. There is 
still a need for a strong grounding in mathematics if post
graduate study is anticipated, and students will be 
counselled to use their electives to this effect if postgraduate 
study is their aim. 

Fourth Year for Honours- B.App.Sci. (Cartography) 
With the changeover to Cortin University of Technol

ogy on 1st January 1987, there have been many changes in 
the university. A decision was made to allow all three year 
degrees, with an already existing Postgraduate Diploma, to 
propose a fourth year for honours. At the moment the Post
graduate Diploma (Surveying and Mapping) is a very broad 
course, allowing students to move away from the subject of 
their first degree, to concentrate in either Surveying or Car
tography, or to study aspects of both, or to prepare 
themselves for the M.Sc. course. A fourth year for honours 
has been made up from the specifically cartographic units 
of the Postgraduate Diploma, together with a substantial re
search project (40% of the year's work). 

The emphasis on research work is because the intention 
is not only that the student would graduate with an honours 
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classification (frrst, upper second, lower second, third), but 
also that the year's work would constitute a thorough prep
aration for further postgraduate study. Selection for 
honours will be made at the end of the third year, based on 
each student's overall results for the three years (students 
must average over 65% ). After successful completion of the 
honours year, a student may enter directly into the second 
year of the M.Sc. programme, or, for exceptional graduates, 
into the Ph.D. programme. The honours year will be run
ning for the first time in 1989. 

The fourth year for honours is a major step forward for 
the study of Cartography in Australia as it allows a more 
thorough consideration of the theoretical and scientific as
pects of the subject, and opens the door to doctoral studies. 
Perhaps we will see the frrst Australian Ph.D. in cartography 
coming through this route? 

The Postgraduate Diploma in Remote Sensing 
The multi-disciplinary Postgraduate Diploma in 

Remote Sensing has been offered on a part-time basis since 
1987. Although it is coordinated from the Department of 
Surveying and Cartography, teaching is shared by a number 
of schools at Cortin, including Electrical and Computing 
Engineering, Mathematics and Statistics, Computing 
Science, and Physics and Geosciences. 

Remote Sensing is a dynamic field that uses scientific 
and engineering theory from subjects such as electrical and 
electronic engineering, mathematics, statistics, and physics 
and couples these with empirical knowledge gathered from 
areas such as cartography, computing, geographical infor
mation systems, geomorphology, information processing, 
and photogrammetry to form a truly multidisciplinary body 
of knowledge which can be used for problem solving in a 
vast number of different areas. There are applications for 
remote sensing in agriculture, civil engineering, forestry, 
geography, geology, landscape architecture, meteorology, 
oceanography, soil science, town planning, water resource 
management, and of course topographic mapping, espe
cially the revision of small scale maps. 

A broad approach to remote sensing is very important 
to the student since the scope of employment opportunities 
is broad, and continuing to expand. After successful com
pletion of the course, the student will be able to use remote 
sensed information effectively and make intelligent deci
sions concerning the potential application of present and 
future remote sensing systems to various problems. The in
troduction of graduate students in remote sensing into the 
department has benefited undergraduate teaching in remote 
sensing, as students can now attend seminars given by the 
graduates, mix with them, and discuss areas of common in
terest. 

The Graduate Diploma in Geographic and Land Infor
mation Systems 

From the 1989 academic year the department will be 
offering, in conjunction with the school of computing 
science, a Graduate Diploma in GIS/LIS. This new course 
is an important one, as it crosses the boundaries of many 
traditional subject areas into an area of truly multidiscipli
nary science, brought about by the rapid development of 
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computing power in the last decade or so. The advent of 
Geographic and Land Information Systems has resulted in a 
demand for differently educated and trained personnel 
across a wide range of disciplines: surveying, cartography, 
planning, computing, geography, etc. These are needed 
both in their own disciplines and as technical support in so 
many other fields: mining, agriculture, forestry, water re
source management, environmental studies etc. 

The course is intended for graduates in cartography, 
surveying, planning, computing, geography, environmental 
science, and related fields who seek intensive training in the 
principles and land information systems. The objectives of 
the course are to give students a thorough understanding of 
the theoretical and practical aspects of the structure, devel
opment, application, implementation, and management of 
geographic and land information systems. 

The course provides instruction in the fundamental 
principles of cartography, mathematics, statistics, and scien
tific computing; the design, architecture, function, 
management and use of geographic and land information 
systems; and support studies in scientific computing, ana
lysis and modelling of geographic information, data base 
design and structure, land administration and management, 
remote sensing, and other application areas. In addition to 
these core units, students select options from a wide range 
of subjects in the related disciplines mentioned above. 

The Master's Degree and the Ph.D. 
These courses offer the student the chance of a truly 

academic education, which may or may not be related to 
careers. All the students taking the Masters Degree in the 
past have been part-time, although this may change in the 
near future. The Masters Degree can be taken in any area 
of surveying and mapping. So far there have only been two 
graduates in the pure cartography area. There have been no 
Ph.D. students so far. In a vocational subject area it is very 
difficult to get students interested in studying for higher de
grees, when an undergraduate degree is sufficient to get 
them into a good job. However, these courses are continu
ously available and students interested in reaching the 
higher levels of management within their organisations or 
in going into the lecturing field are always encouraged to 
consider them. 

Figure 2 shows a flowchart which traces a student's 
path through the various courses available in the depart
ment, showing the level of courses available (Degree, 
Graduate Diploma, Masters, Ph.D.) and the choices avail
able to him. 

Continuing Education 
The department encourages continuing education. 

Cortin University works very closely with the T.A.F.E. Col
lege, at Wembley, to allow students of all ages to enter the 
cartographic education arena. From school year 10, Certi
ficate and Diploma courses are available at Wembley. The 
university recognises the Certificate or the Diploma as an 
entrance qualification, and the department has a set list of 
exemptions for T.A.F.E. graduates. These have recently 
been revised, and now account for almost a full year of the 
cartography degree. In this way transfer from the Diploma 
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Figure 2. Layout of the courses available in the department for 
the study of cartography and related subjects. Progression is 
to diploma courses after graduation, with the routes through to 
the Masters Degree and the Ph. D. clearly shown. Taking the 
4th. year for honours allows accelerated progress towards the 
Ph. D. 

to the Degree is made as easy as possible. At Cortin, edu
cation is available at all levels: degree, graduate diploma, 
M.Sc., and Ph.D. All these courses can be taken full or part
time. In addition various short courses and seminars are 
offered, subject to demand. 

Student Numbers and Graduates 
Eleven years on, the undergraduate degree has passed 

through its inevitable early problems, and has been produc
ing graduates for a number of years now (see Table 1). The 
first graduate from the Bachelor of Applied Science (Carto
graphy) degree did not enter the statistics until1988. 

Table 1. Graduates from the B.App.Sci. (Surveying & 
Mapping) Cartography Option and the Bachelor of 
Applied Science (Cartography) degrees 

1982 4 
1983 2 
1984 6 
1985 2 
1986 2 
1987 5 
1988 4 
First impressions from this table may suggest that en

rolments are very small. This is a little misleading. At the 
time of writing there are 18 full-time students and 11 part
time students actively enrolled on the degree. Additionally, 
there are some 12 students who are part way through their 
studies but are not enrolled at the present time for one rea
son or another. The reasons for the small numbers of 
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graduates are historical. When the degree was frrst offered, 
in 1977, almost all the students were part-time. This is be
cause a number of people, already in employment, had 
wanted to undertake a degree course in cartography for a 
number of years. It is only recently that full-time schoollea
vers have been entering the course. Part-time degrees can 
take between 6 and 10 years to complete, and many of the 
11 part-timers will be graduating in the coming years. 
Whilst numbers are low, this is partly due to poor advertis
ing of the course, general ignorance of cartography in 
schools, and the perceived difficulty of a course in applied 
science. 

Advertising has now been improved considerably with 
the re-writing of all the departmental course literature and 
entries in the various university handbooks and prospec
tuses, etc. Also, since the degree became independent from 
surveying in 1986, it has been advertised to school children 
as a subject in its own right, rather than an option within sur
veying. Consequently, applications have shown a healthy 
rise in 1986andalargeronesin 1987and 1988,anditisex
pected that numbers will increase gradually over the next 
few years. However, numbers will never be very high due 
to the small population of Perth (about 1 million) and West
em Australia (1.4 million), and it is anticipated that around 
8-10 graduates per year is the most that is ever likely to be 
produced. 

Employment and the Recognition of Professionalism 
So far, employment has not been a real problem. Stu

dent career destinations are listed in Table 2. Sixteen of 
these graduates are believed to be working in Perth at the 
moment. All but one of the students were already working 
in a full-time permanent job at the time of their graduation. 

Table 2. Destinations of Graduates of the 
B.A.App.Sci. (Surveying & Mapping) Cartography 
Option, and the B.App.Sci. (Cartography) degree 

8 Private Cartographic Organisations and Self 
Employed 

5 Overseas Students who returned home on 
graduation 

5 Department of Mines 
5 Department of Land Administration 
2 Department of Conservation and Land Man-

agement 
1 Land Titles Office 
1 Joondalup Development Corporation 
1 State Planning Commission 
However, the disappointing aspect, hidden in this pic

ture, is that employers are not yet willing to recognise fully 
the graduate cartographer (in terms of status and salary). 
Opportunities for promotion within Government Depart
ments seem to be small, although there is evidence to 
suggest that that graduates are well respected and highly re
garded. Private firms are more flexible on this. Years of 
experience is still a major factor in promotions. The idea of 
cartography degree courses is still very new, and graduates 
need experience as well as their qualifications in order to be 
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of maximum use to an employer. The question of profes
sional recognition has been raised many times before (e.g. 
Williams, 1972; Urban, 1977; Holden, 1978; Worth, 1986) 
and will continue to be raised, but as more graduates go into 
the work force, the industry will respond by appointing more 
and more of them into senior positions. The recognition of 
professionalism is a slow process. 

Possible Future Developments 
Developments in the cartography degree course are in

fluenced by two things. First, what is happening in the 
cartographic industry in Western Australia: the move to
wards more computerisation in cartography, automated data 
collection methods, changes in the employment picture, the 
move to privatisation, etc. And second, developments in the 
larger area of international cartography: research trends, 
theoretical writings, re-definition of the subject area, over
seas work practices, etc. Changes will be made to the degree 
continually, because the subject is a vocational one, strong
ly related to employment, and it is also an academic 
discipline, subject to developments in the international 
arena. 

The last few years have seen great changes in the teach
ing of the department: the separate three year Bachelor of 
Applied Science (Cartography); the addition of a Graduate 
Diploma in Remote Sensing; the recent introduction of the 
Graduate Diploma in LIS/GIS; the recent changes to the car
tography degree; and the introduction of the fourth year for 
honours for Cartography. With the implementation of these 
changes the cartography degree is now a more interesting 
course for students and more relevant to the current employ
ment scene, while it is also more representative of the 
academic nature of the subject. Further changes will be in
troduced in the coming years, because as the subject and the 
industry change, so will the degree. 
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Footpaths wiped off the map in Scotland 

The disappearance of hundreds of tracks and footpaths 
from the latest editions of Ordnance Survey maps used by 
walkers in Scotland has brought protests from local auth
orities and ramblers. 

The blunder has forced Ordnance Survey to send a sen
ior manager from its headquarters in Southampton to carry 
out an on-the-spot investigation. Scores of maps may have 
to be redrawn. 

Mr David Combe, a senior map-making expert who 
worked in Scotland for several years, will try to establish 
why ancient tracks such as the Wallace Road, the first coach
ing route north from Edinburgh, through Fife to Perth, has 
been left out of the latest edition of the Ordnance Survey 
Landranger maps. The old hill road was mentioned by Sir 
Waiter Scott in The Fair Maid of Perth, and is maintained 
and clearly signposted. 

Local authorities that are worried that the omissions 
threaten tourism and endanger the status of rights of way in
clude Dumfries and Galloway Regional Council, Argyll and 
Bute District Council and Perth and Kinross District Coun
cil. 

One of the worst affected areas is Dumfries and Gallo
way. On Sheet 83, one of nine Landranger maps covering 
an area from Kirkcudbright to Newton Stewart, 211 paths 
and tracks have disappeared. Another 204 have vanished 
from neighbouring Sheet 84. 

To add to local anger, the settlement of Islesteps, on the 
A 710 between Dumfries and New Abbey, has lost its name, 
andParton, at the side ofLoch Ken on the A713, has lost its 
kirk. 

Scottish law on footpaths differs from that in England 
and Wales. There is no fonnal procedure for registration of 
paths in Scotland, and local authorities are not required to 
produce definitive maps. But many have detailed records of 
alleged rights of way, and some have produced their own 
maps showing them. 

Paths defined by infonnation gathered over many 
years, with the help of community councils and the Scottish 
Rights of Way Society, have traditionally been shown as 
dotted lines on Ordnance Survey maps, with a disclaimer 
explaining the different status of Scottish paths. 
From The Sunday Telegraph, Aprill6, 1989. 
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Exhibit or Civil War Maps at The Library or Congress 

An exhibition of maps relating to the American Civil 
War is now on display outside the reading room of the Geo
graphy and Map Division at the Library of Congress. 

The 60 maps in the exhibit, part of a total of 2,317 car
tographic items in the Library's collection pertaining to the 
Civil War, show scenes of battles, aerial views of troop de
ployment, bird's-eye and panoramic views, and the 
topography of many regions of the country that were in
volved in the conflict. One particularly striking item in the 
display is an anonymous pen and ink sketch map recording 
the surrender of Confederate forces under the command of 
General Robert E. Lee on April 9, 1865, at Appomattox 
Court House, Va. 

The exhibit is divided into two major sections: maps for 
the military and maps for the people. Examples of both 
Union and Confederate mapping are shown in the first sec
tion; maps published for sale to the general public, including 
commercial battlefield maps, panoramic maps, and maps 
printed in the journals and newspapers of the day, are 
presented in the second section. 

In printed, manuscript, and photoprocessed form, the 
maps in the exhibit convey a dramatic and immediate sense 
of the places - such as Fredericksburg, Chickamauga, and 
Shiloh -that have become familiar to generations of students 
of the American Civil War. 

In conjunction with this exhibit, the Library of Con
gress is publishing a second edition of Civil War Maps: An 
Annotated List of Maps and Atlases in the Library of Con
gress. Compiled by Richard W. Stephenson and scheduled 
for release in early spring 1989, Civil War Maps is a com
prehensive guide to one of the finest collections of United 
States Civil War maps in existence. Price and ordering in
fonnation may be obtained by writing to: Ms M. Wagner, 
Library of Congress, Publishing Office, Washington, DC, 
20540. 
From Library of Congress Press Release 
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