
Types of Boundaries
The need to define the new boundaries in Africa, and

to a lesser extent in Asia, resulted for the first time in some
British attempts to systematize thinking on boundaries. The
only real precedent was the work of Ratzel (1897), but his
thinking had been very much governed by the German
experience of unification under Prussia, and was not really
capable of being applied to African or Asian colonies.
Curzon’s Romanes Lecture on frontiers, given in Oxford in
1907, provided the first widely disseminated overview of
British political thinking on the subject of boundaries
(Curzon, 1907), while Holdich’s Political Frontiers and
Boundary Making of 1916 provided a clear exposition of
the views of someone intimately involved in the practice of
boundary making and demarcation over many years. The
main ideas contained in both Curzon’s and Holdich’s work
had been discussed a little earlier by Hills (1906). Although
virtually unknown today, Hills was a key player at the time,
a well-known astronomer and a Major in the Geographical
Section of the General Staff (GSGS). Of the three writers,
Hills (1906) was the most outspoken in his criticism of
boundary definition by diplomat ‘whose knowledge of
geography may be small and whose knowledge of practical
survey is nil’ (emphasis in the original). 

Hills, Curzon and Holdich all held the view that
boundaries could be described as ‘natural’ or ‘artificial’. By
these terms they meant that boundaries were dependent on,
or independent of, physical features such as rivers or
mountain chains. These views were attacked since all
boundaries could be regarded as being artificial. However,
what Hills, Curzon and Holdich had in mind was that certain
physical features were intrinsically more defensible. As
Prescott (1965) noted, Curzon was very careful to
distinguish between ‘natural boundaries’ based on physical
features and a ‘class of so-called Natural Frontiers…
.namely those which are claimed by nations as natural on
grounds of ambition, or expediency, or more often

sentiment. The attempt to realize Frontiers of this type has
been responsible for many wars, and some of the most
tragical vicissitudes in history’. Nearly one hundred years
after Curzon’s lecture, events in the Balkans, the Caucuses
and the Middle East show this to be no less true today,

Curzon advanced three ideas, which were
subsequently used by others. Firstly, Curzon classified
artificial boundaries into three types: astronomical,
mathematical and referential. Astronomical boundaries
followed a parallel of latitude or a meridian of longitude,
mathematical boundaries connected two specified points,
while referential boundaries were defined relative to points
or points, and could include arc or straight lines. Thus, the
United States border with Canada is for much of its length
an astronomical boundary as it follows the 49th parallel.
That between Alaska and Canada is, in part, a meridinal
boundary. State and province boundaries in the United
States and Canada are also largely defined astronomically.
Mathematical boundaries are used to define the boundaries
between Libya and Chad or Algeria and Niger, or of more
relevance here, much of the boundary between Kenya and
Tanzania. Referential boundaries includes much of the
boundary between Gambia and Senegal, but are much
more common in defining maritime boundaries.

Secondly, Curzon mentions the idea that boundaries
could be frontiers of separation or contact. The old ‘Iron
Curtain’ was very much a boundary of separation, while
that between North and South Korea remains one to the
present day. Boundaries within the European Union are
boundaries of contact, especially those between
signatories to the Schengen agreement.

Thirdly, Curzon drew attention to the need to
constantly reconsider the suitability of frontiers in the light
of changes in military technologies. This was to be a major
factor in the thinking of military theorists, but went largely
unconsidered by geographers for many years (Prescott,
1965).
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Following the Berlin Conference in 1884, Britain found herself in possession of large territories in
Africa, the boundaries of which had been determined by diplomats with no local knowledge of the
territories concerned. British surveyors were then called upon to carry out boundary surveys and
boundary demarcations on an unprecedented scale. Prior to the Berlin Conference there had been few
boundary demarcations that had exercised the professional skills of surveyors, and there was little or no
literature to guide either the diplomats who delimited the boundaries in Berlin, or the surveyors who
were to survey them in the field. British surveyors had only been involved in the demarcation on the 49th
parallel between the United States and Canada, on the Afghan borders and in the Balkans between the
newly independent territories and the Ottoman Empire. The conditions experienced in the field during
the African surveys, and the technical problems encountered were largely unprecedented.



Types of Surveys
While the types of artificial boundaries discussed by

Curzon are easy to define on paper, they often posed
significant problems when it came to demarcation on the
ground. To understand the nature of the problems
encountered by a boundary survey party attempting to
mark an astronomical boundary, it is first necessary to
understand the limitations of the survey techniques of the
day. The nature of these problems can best be illustrated by
looking at the work of particular survey parties. The
simplest artificial boundary to define, is one which follows
a line of latitude, such as the 49th parallel between the
United States and Canada (Anderson, 1876). It was
relatively easy, if time consuming, to determine the
latitude of an unknown point. 19th century surveyors
could have measured their latitude by reference to the
elevation of the sun above the horizon. This did not give a
very precise answer, so for more precise surveys,
observations to stars were used instead. To carry out star
observations for precise determination of latitude, it was
also necessary to know the time to a high level of
precision. In a time before time signals, this meant that the
survey party would need accurate chronometers. Multiple
observations of stars, using a zenith instrument, would
then be needed to yield a latitude of sufficient accuracy.
However, this simply gave the surveyor the position of the
unknown point, not the position of the boundary latitude.
To work out where the boundary was relative to the
determined point, it was then necessary to calculated the
distance on the ground of the required latitude from the
determined point, based on an accepted ‘figure of the
Earth’ (i.e. an accepted size of the Earth at that latitude).
This distance could then be measured and check
observations of latitude made on the line of the parallel if
necessary. This would work reasonably well, so long as
there were no significant gravitational anomalies. Once the
position of the parallel had been found to the required
precision, the point could be marked. The direction, or
azimuth, of the parallel could then be determined by more
astronomical observations. The whole process took, on
average 7 days to complete for each surveyed point. In all,
the survey took from 1842 until 1908 to complete,
probably a record for a boundary demarcation, despite the
apparently simple nature of the boundary.

Unfortunately, to make matters worse, in the 49th
parallel observations, there were significant variations in
gravity, which meant that observed positions of the parallel
did not lie on the same small circle (Anderson, 1876). This
led to the boundary being defined as a series of lines
joining observed latitudes, rather than a true parallel of
latitude.

The boundary between The Gambia and Senegal was
defined in part astronomically and in part referentially. The
problems encountered by astronomical definition were
little different to those encountered by the United
States/Canadian survey party. The referentially defined
part of the survey created new problems of its own. The
agreed definition for the referential part of the boundary

between The Gambia and Senegal was to be a line 10
kilometres from the banks of the River Gambia. The
survey party was therefore charged with placing ‘at a
distance of 10 kilometres from the banks of the River
Gambia, cairns or marks at places near villages of any
importance, at salient points on the curves of the
boundary’ (Reeve, 1896).

The distances from the river banks were measured
using a chain and compass capable of being read to 20’.
The positions on the river having been previously
determined by hydrographic surveyors. Questions arose
regarding the necessity of defining on the ground the
curves of the arcs that described the boundary. The British
opted for a cost-effect solution whereby a limited number
of points would be defined and the boundary would then
be regarded as following a straight line between adjacent
points. Since these chords would be territorially to the
advantage of France, the French were happy to agree
(Reeve, 1896). A further series of questions arose
regarding the nationality of villages on the border. The
British were prepared to take into account ‘local
sentiment’ in deciding whether the village was in French or
British territory. The French, however, insisted on a
rigorous adherence to the letter of the agreement (Reeve,
1896). This stated that the village would fall wholly within
the territory within which the majority of the area of the
village was found to lie. The boundary was then moved
100 metres beyond the outer most yard of the village. No
building was then permitted within 100 metres of the
boundary (Reeve, 1896). In the 1896 survey season of
three months, the Anglo/French carried out some 400
kilometres of traversing, partly independently and partly
as joint parties, and 53 pillars or marks were put on the
boundary. Given the laborious nature of chain surveying,
and the type of country being surveyed, this represents
very rapid progress and indicates the high level of
professionalism shown by the Royal Engineers involved.
It also demonstrates that a referential survey could be
carried out more rapidly than the apparently much simpler
astronomical survey. 

A second type of referential survey was that carried
out on the boundary between German and British East
Africa. In this case the boundary was defined as a series of
straight lines joining known points. Unfortunately, the
known points turned out to occupy different positions to
those that they were believed to occupy at the time of the
Congress of Berlin. Triangulation, controlled by
astronomical observation, was used to determine the
position of the boundary during this survey. This technique
was to become the norm for most future surveys. Smith
(1894) gives some idea of how the survey was conducted.
In this case, the latitudes of eight stations were determined
astronomically and linked in to the triangulation scheme,
which was made up of 86 triangles. In addition to the
triangulation, a plane table survey was carried out of the
topography either side of the boundary. The plane tabling
was carried out by Imam Sharif, on secondment from the
Survey of India. The inclusion of an Indian surveyor for

46 SoC BULLETIN Vol 38 No 2



the plane tabling had been at the suggestion of Holdich,
who had advocated Indian survey methods for Africa (see
Holdich, 1891). No British trained surveyor could have
been used, as plane tabling had not been taught in Britain
for the best part of a century (Collier and Inkpen, 2003). 

One of the best documented examples of a boundary
survey based on a ‘natural’ boundary was not a colonial
survey but that carried out by Holdich on the
Argentina/Chile boundary. Holdich wrote an account of
the survey in Countries of the King’s Award (Holdich,
1904), and there is Holdich’s official report (1903). The
survey was necessitated by a dispute over the precise
position of the boundary between the two countries in
Patagonia. The continental divide, or watershed, had been
designated as the boundary, and this had been assumed to
coincide with the highest range of the Andes.
Unfortunately, while the continental watershed did
coincide with the highest range for much of the middle and
northern parts of the boundary, in Patagonia this was far
from being the case. 

The task in this case was, therefore, to determine the
position of the watershed and to put in place sufficient
boundary marks to remove any future arguments over the
true position of the boundary. The boundary marks would
then need to be described and their positions determined as
accurately as possible in the absence of a good geodetic
network on either side of the boundary. In this boundary
survey the major problems here were not ones that were
intrinsic to the surveying, but rather, they were ones of
logistics and weather. The positions of the boundary marks
only needed to be determined approximately as they lay on
a ‘natural’ boundary, and could be reinstated relatively
easily if any were lost or destroyed. Should the positions
subsequently need to be determined to a higher precision,
that could be done by tying them in to a geodetic
triangulation scheme (Holdich, 1903).

Conclusions
Many of the present day boundaries in Africa and

Asia are the result of a combination of delimitation by
diplomats sitting in conference many miles from the
territories being delimited, and demarcation carried out by
diligent and hardworking surveyors working under

adverse conditions in the field. Unfortunately, there is little
evidence that, were the process to be repeated today, that
the diplomats would pay any more attention to the
surveyors than they did more than a hundred years ago.
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