CHAPTER 6 – BILATERAL BOUNDARIES
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6.1
GENERAL

Neighbouring States may be opposite or adjacent. In this chapter it is assumed that in the case of adjacent States, the coastal terminal point of the land boundary is agreed or that, if the boundary terminates at the seaward limit of internal waters, the terminal point is agreed.

It is also assumed that there is no dispute concerning baseline claims.

Article 15 specifies that neither of these States is entitled, failing agreement to the contrary, to extend their territorial seas beyond the equidistance line between them. But this provision is inapplicable if historic title or other special circumstances make it necessary to use another method.

The legal provisions of Articles 74 and 83, which are identical, pertain to the delimitation of the boundaries of exclusive economic zones and continental shelves, respectively.

Unfortunately for the technical expert engaged on maritime delimitation, an equitable solution has no objective meaning, and there are many possible ways in which an equitable solution may be achieved. In any particular case, though, the approach to the problem may well follow a well-known method, such as equidistance, which is then adjusted in the last stages in order to achieve the required result. It is not intended here to consider all the possible ways in which solutions may be reached, but to mention only a few basic techniques on which the expert charged with the technical work may build. Key elements that commonly feature in the delimitation of maritime boundaries are illustrated in Figure 6.1.
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Figure 6.1 – Key Elements in the Construction of a Representative Bilateral Maritime Boundary.

(Animation: http://www.iho.int/iho_pubs/CB/C_51_ANIMATIONS/Figure6_1.ppt)
Before examining the different concepts, there are three technical considerations to be borne in mind.

An appreciation of the appropriate accuracy and precision obtainable or to be achieved is as important in bilateral delimitation as in the determination of baselines or unilateral limits.

Where a dense selection of base-points has been used to arrive at the course of an acceptable boundary, the resulting line may be too complex for description in a treaty or for administration. Some form of simplification may then be necessary.

It is possible, but may be inconvenient, to have bilateral boundaries which do not form a continuous division of maritime jurisdiction between States. In order to prevent "gaps" from existing between opposite or adjacent States, it is desirable to have a continuous line that separates all types of maritime jurisdiction (e.g., territorial sea, EEZ and continental shelf).

6.2
THE EQUIDISTANCE METHOD

In maritime boundary delimitation an equidistance line is defined as a line every point of which is equidistant from the nearest points on the territorial sea baselines of two States. Article 15 refers to this line as a median line, but in the technical literature a distinction has often been made between a median line, defined as an equidistance line between two opposite States, and a lateral (equidistance) line, which is defined as an equidistance line between two adjacent States (see Appendix 1). In practice, however, the concept of adjacent and opposite are often difficult to define and apply, but the method used to determine an equidistance line is the same whatever the relationship of the coasts of the States.

The equidistance method of constructing bilateral limits has become widely acknowledged as the foundation to the technical process of delimitation because:

a)
it is the method that must be employed in the territorial sea in the absence of agreement or special circumstances; and

b)
it is a well defined geometric method which is relatively easy to apply, particularly using computer methods (if the baselines are clearly defined) and gives a unique line.

This has been expressed by the International Court of Justice on several occasions including the latest judgement concerning the Romania-Ukraine case at paragraph 115 of the Court’s Report
, and also in cases taken to Arbitral Tribunal such as the Barbados-Trinidad & Tobago case in paragraph 242 of the Tribunal’s Decision
. 
When discussing this method all explanations will be given as if calculations and measurements are made on the plane. In practice they are made on the ellipsoid and the plane geometrical terms used are not necessarily absolutely correct for the ellipsoid. For instance, the locus of the points comprising a line equidistant from a single basepoint of one State, and a straight baseline (Geodesic) of another, is here referred to as a parabola. In fact it is a more complex curve and is not even the intersection between a paraboloid and the ellipsoid as this would be true of chord distances rather than those on the surface of the ellipsoid.

Finally, an equidistance line generated by two single basepoints is a unique line that is very nearly but not exactly coincident with a Geodesic. In practice, however, it is considered to be the same as the Geodesic between the successive turning points.

6.2.1
The Construction of the Equidistance Line

An equidistance line can be constructed to define the boundary between two opposite States (see Figure 6.2) or two adjacent States (see Figure 6.3).
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Figure 6.2 – Construction of an Equidistance Line between Opposite States.  Both States employ normal baselines (i.e. not a system of straight baselines). The construction of the median line may be seen on the left hand side of the figure. Starting at basepoint a in State A and basepoint b in State B, the mid-point of the line joining these two points (m) defines the position of the equidistance line. The perpendicular to this line (on the direction m-n) defines the direction of the equidistance line and this azimuth will remain constant until a third basepoint (c), equidistant to points a and b is reached. In this case a point on the territorial sea baseline of State A. The perpendicular of the line joining Basepoints b and c defines the direction of the next leg of the equidistance line. By continuing to proceed to the right in this way the segments of the median line will be constructed until the total median line is derived. The points along the median line equidistant from three points are known as tri-points.
(Animation: http://www.iho.int/iho_pubs/CB/C_51_ANIMATIONS/Figure6_2.ppt)
If two countries decide to use straight baselines instead of normal low-water baselines as some pairs of countries have, then the equidistance line develops into segments of equidistance between:

a)
two points, which yields a straight line,

b)
two lines, which yields a straight line, and

c)
a line and a point, which yields a section of a parabola.

All these examples use plane geometry terminology.
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Figure 6.3 – Construction of an Equidistance Line between Adjacent States.  Both States employ normal baselines. There is no essential difference between the method of determining the equidistance line in this case and that already described for opposite coasts. Difficulties in determining the link with the land boundary may, however, be avoided by beginning the exercise from seaward rather than from the land boundary terminal. The construction of this equidistance (lateral) line may be achieved as follows: Starting a suitable distance offshore look for two points, in this case a and b, situated in States A and B respectively, that are an equal distance from starting point t. Produce the angular bisector o-p. Proceed shoreward until at point u it is found that an additional point c is equidistant with a and b. Now prescribe the angular bisector between b and c and again continue shoreward until point v is reached where a new point d is equidistant to c and b. Continue the process and it will be found that the equidistance line terminates at the land boundary between States A and B. 

(Animation: http://www.iho.int/iho_pubs/CB/C_51_ANIMATIONS/Figure6_3.ppt)
6.2.2
Selecting Baselines

Only portions of a State's baseline will affect an equidistance line. By definition, the equidistance line will be constructed by using only the salient (seaward-most) base-points. The number actually chosen will depend on the interplay of the relevant segments of baseline of both States, on the configuration of the coastline, and on the distance of the median line from the nearest base-points. The greater the distance, the fewer the base-points that are likely to affect it, and the greater the distance that may be selected between points along a smooth coast.

6.2.3
Graphical Method of Constructing an Equidistance Line

It is both useful and recommended that the technical expert have a basic knowledge of the graphical method of constructing an equidistance line. The construction of an equidistance line using a combination of pure graphical methods and the computation of the turning points requires considerable expertise and can be very time consuming. If this method is used it will only achieve an approximate result, which may not be acceptable as a final solution.

A first step in the delimitation process will be to examine the largest scale nautical chart in detail to decide which points and sections of the coast may be legitimately used in the delimitation. Decisions must be made on such matters as whether features are low-tide elevations or islands, or whether an island has a lighthouse or other navigational aid on it and may therefore be used as a point in a straight baseline system. The coordinates must be derived from and plotted on (as the case may be) the largest scale chart.

It is neither practicable nor necessary to select more than a certain number of these base-points in order to determine the course of the equidistance line. Graphical methods provide the simplest way of selecting (at least initially) the base-points. This requires the use of a suitable chart which shows enough of the baselines of both States (at a scale large enough to see small islands and low-tide elevations), and enough of the water area through which the relevant section of median line will run, to enable a reasonable number of base-points to be selected before moving on to the next chart.

It should be noted that all base-points that affect the calculation should be on the same vertical and horizontal datum (see Chapter 2).

When the possible base-points have been identified, their geographical coordinates must be listed, together with the sequence in which they affect the line. The coordinates should be taken off charts of large enough scale to achieve the desired accuracy. This is likely to be a larger scale than that used for identifying them in the first place. The larger scale is likely to reveal that what seemed to be a single point is now seen to be a feature where more than one point might affect the line. Experience will suggest several ways in which this may be resolved, but if necessary all the coordinates should be read off. Similarly, when selecting base-points on the small-scale general chart it may be unclear which of two or more features really affects the line, or new points on both baselines may appear to become equidistant at the same time. If the problem cannot be resolved by inspection their coordinates should also be listed.

The further resolution of these problems must await the computation process, when accurate distance checks must be made from points on the equidistance line to discover whether other listed base-points are closer than those being used.

6.2.4 Automated Calculation of an Equidistance Line

The generation of an equidistance line using the tools provided in GIS software is the preferred method. It should always be remembered that these systems are only as good as the data that are imported into them. It is also important to ensure that the GIS used carries out all these calculations on the ellipsoid. All the data that are imported into the system for the calculation must be on the same geodetic datum. 

In order for the system to select the relevant base-points for the calculation of the equidistance line, the low-water line of both relevant coastlines must be digitised. The baseline may be made up of normal baseline segments, including bay closing lines and river closing lines, straight baselines, and/or archipelagic baselines. Each of these “straight line” segments must be split up into short sections. A decision must be made to define the intermediate points for each of these straight line segments for use in the calculation.

As an example the process of one commonly used GIS is as follows: The low-water line is digitised from the latest edition of the largest scale chart of the area. If other coastline models are used there will be a danger that they will not depict the best low-water line available. The bay closing lines and river closing lines are defined by creating a text file, or logical list of the bay closing line or river closing line terminal point coordinates. Similarly the turning point coordinates of straight baseline systems and/or archipelagic baseline systems are entered as text files or another logical list from the original national legislation, ensuring that the geodetic datum is correctly entered and transformed into the agreed geodetic datum for the equidistance line if different. This data are then joined to form two sets of vector line data. It is from this data that the software will calculate the equidistance line. A report will be generated for each turning point on the line defining the coordinates of the point and the three baseline points from which it has been generated. At this stage it is probable that there will be many more turning points generated that are either practical or needed to accurately define the line. This line will then have to be simplified.

6.2.5
The Simplified Equidistance Line

The equidistance line is composed of a finite, but often large, number of turning points joined by Geodesics (see Chapter 3) or other curves. Very often this produces too complex a line for easy description or practical application, and simplification is needed.

A simplified equidistance line should consist of the smallest practicable number of elements which still maintain the general course of the original line. The turning points should all be linked by 'straight lines', which may be Loxodromes or, preferably, Geodesics, which are considered more suitable for practical application.

Ideally, a line should be simplified so that the resulting course of the line remains the same as the original line, or deviates so little that the resulting area gained or lost by the States is essentially zero. Under any simplification process this area should be calculated as, with other factors, it may affect the decisions in the boundary negotiations.

It is possible to arrive at other simplified lines, where other more or less objective considerations are taken into account to achieve an equitable result. In particular it is possible to take into account only the most prominent base-points, so that the resulting equidistant line is necessarily less complex than the strict line would be. Whilst these solutions undoubtedly produce a line that is simpler than a strict equidistance line, they are not derived directly from it; neither do they maintain the close relationship with it that is achieved with the "simplified equidistance line" already described. These other lines are sometimes referred to as "modified equidistance lines".

6.3
METHODS DERIVED FROM THE EQUIDISTANCE PRINCIPLE

6.3.1
Partial Effect

It may happen that an equidistance line would produce an equitable delimitation except for the effect of some particular baseline feature. Typically such a feature might be situated where it has a disproportionate effect on the course of the line. This distortion may be corrected by assigning such a feature no effect at all, or only partial effect, in the delimitation. In theory the effect to be given may be in any desired ratio, but in practice if partial effect is to be given it is often in the form of half-effect. The classic example is the Arbitral Tribunal award of 30 June 1977 in the United Kingdom – France case where the UK Scilly Isles were only given half weight. (Report No. 9-3 in Volume II of International Maritime Boundaries – Ed. Jonathan I. Charney and Lewis M. Alexander).
The half-effect line lies half way between the full-effect line and the no-effect line; such as, a parallel line half way between two parallel lines, the angle bisector, or more generally, the locus of points equidistant from the closest point on both the full effect and no-effect lines. Note that this half-effect line may not equally divide the surface area between the full- and no-effect lines, and there has been no suggestion that it should do so.

The most familiar method of application is to construct two equidistance lines: one uses the feature as a base-point, thus giving it full-effect: the other ignores the feature, thus giving it no effect. The half-effect line lies half way between the full-effect line and the no-effect line.  See Figures 6.4 and 6.6.
In the case just cited, it might be supposed that the correct method would be to select an imaginary, or notional, basepoint located as though the island were only half as far from the mainland as it really is. The geometry is such, however, that an equidistance line, constructed by substituting the notional base-point for the real feature, would be unlikely to coincide with a half-effect line obtained by the preceding method. Very often the relationship of the distorting feature to the base-points controlling a no-effect line will be such as to make it difficult to decide upon a suitable position for the notional base-point.

There will be occasions when the full- and no-effect lines will be rather complex. That may make construction of a half-effect line in the manner previously described undesirably complicated. In such a case agreement on a notional base-point might provide an easier solution.
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Figure 6.4 – Equidistance Line between Opposite States A and B, showing nil-, full-, and half-effect lines for an island that belongs to State A situated on that State’s side of a median line between opposite mainland coasts.

(Animation: http://www.iho.int/iho_pubs/CB/C_51_ANIMATIONS/Figure6_4.ppt)
6.3.2
Coastal Length Comparison

Comparing the lengths of relevant coasts may have an important role to play in maritime boundary delimitation, and may be relevant to proportionality calculations. The first step is to ascertain relevant parts of the coast, then to measure or to calculate the total length of the coast. Several methods may be used, depending on agreement between the Parties:

i)
The coastline on a map or chart of chosen scale may be "completed" by drawing closing lines across rivers, and bays, and the total length measured. This length may be measured by digitising and then calculating the length by computer or in the absence of such technology, measured by a curvometer.

ii)
The coast is represented by a finite set of discrete points linked by mathematically defined lines (Geodesics, for example). The density of the points will depend upon the required accuracy and the regularity of the coastline. The sum of the length of the linking lines is the total length.

iii)
More commonly the coast is represented by a series of straight lines following the lines of general direction taken by the real coastline, and the lengths of the separate sections of generalised coast are summed. This may take two forms: either the lines of general direction reflect only the direction of the coast that 'faces' the area of delimitation, ignoring indentations, etc., or it includes the major indentations but represents their outline by generalised lines. The extreme case of lines of general direction occurs when the whole coast is represented by a single line. This may be done where the whole coastline of the State is a more or less straight line with only relatively minor indentations or by agreement between the Parties. The generalisation of the two coastlines into one or a few segments is now considered to be the preferred option.
If there is a marked difference in coastal lengths between the two States there may be a requirement to move the median line towards the shorter coast in order to achieve an equitable result. See paragraph 237 of the Barbados/Trinidad & Tobago award
.
If the two States can agree on the relevant area to be delimited, it is possible to divide this area in a similar ratio as the coastal fronts. Modern GIS software is capable of calculating areas on the ellipsoid with considerable accuracy (see Chapter 2). This can achieve an equitable result in some cases, but agreement on the relevant area is often difficult to reach. Jurisprudence would suggest that this method should only be used as a test of equitability once the delimitation has been completed.
6.3.3
The Equi-ratio Method

In this method the boundary is defined as the loci of points having a constant ratio of distance between the baselines and base-points of the two States. Any ratio of distances may be chosen to arrive at an equitable solution. The most straightforward application is the ratio 1:1, which results in the equidistant line. Any other ratio chosen will result in a series of conic segments, using the terms of plane geometry, a particularly interesting case being that of a small island State lying off the straight coast of a large State. A set of different ratios will provide a set of ellipses with the island State being located at one focal point of the ellipses. This method has not been used to date (2012). One commercial GIS does have the functionality to calculate this type of boundary.

6.3.4
Methods related to the "General Direction" of the Coastline

This method applies to States that are adjacent to each other. The most common example of this situation is the perpendicular to the "general direction of the coast". The general direction may be determined on a limited length of coastline either side of the land terminus, or it may be determined on the basis of the whole of the coasts of both States, or even on the general direction of a section of the whole land mass embracing several States. A classic example of this method was used in the seaward segment of the boundary between Guinea and Guinea-Bissau by an Arbitral Tribunal in their judgement of February 1985 (Report No. 4-3 in Volume I of International Maritime Boundaries – Ed. Jonathan I. Charney and Lewis M. Alexander).
A method of establishing the general direction may be to divide a designated sector of coastline, on either side of the boundary, into short segments between evenly spaced basepoints. The azimuths of the lines linking all the consecutive basepoints are averaged to obtain an average 'direction'. This method is unlikely, however, to produce a less arbitrary or more reasonable result than the rather simpler methods already described. This method was used in the Nicaragua-Honduras ICJ judgement of 8 October 2007 para 287
.
The technical expert should provide, and justify, several alternative general direction lines.

In plane geometry, a perpendicular to a straight line is also a line of equidistance relative to that line. This method of delimitation may therefore be seen as a special case of equidistance, but it will be essential to compute the results in geodetic terms.

The question of what constitutes a "straight line" has already been discussed in Chapter 3. The line of "general direction" has usually been decided from charts on the Mercator projection, and has therefore been a Loxodrome. A Loxodrome is also a line of constant compass bearing, and so at any point throughout its length its direction will be constant. It is possible that in some cases the "general direction" will have been determined on some other projection or by geodetic computation, in which case, the direction will not necessarily be constant throughout its length.

At low latitudes ‑ within 10 degrees of the Equator, the differences between Geodesics and Loxodromes are minimal, particularly if one is dealing with such imprecise concepts as "general direction". At higher latitudes, though, and within the limits for which they are designed, a pictorially more accurate representation of the form of a coastline is given by the Transverse Mercator or Lambert Conformal projections. A straight line representing the general direction on these projections would not be a line of constant bearing: it would be a Geodesic, and the azimuth of a Geodesic changes throughout its length. In high latitudes a "perpendicular" Loxodrome (unless it is also a meridian) is unlikely even to approximate a line of equidistance from the line of "general direction". In any particular case the actual choice of line will depend on a number of factors, and there is no established custom in the matter.

A variant of the perpendicular is the bisector line. In this method the general direction of the coast, or part of the coast, of both the adjacent States, or of opposite States in certain circumstances, is determined. The delimitation line is then taken to be the bisector of the angle formed by these two lines of general direction at the land boundary terminus. This solution is suited to a coast where the general direction changes markedly at or near the boundary. Although superficially attractive, the solution may result in unbalanced areas on the ellipsoid.

6.4
OTHER METHODS

Many other methods of boundary delimitation may be imagined or have been used. The following are only a few.

6.4.1
The Thalweg Concept

The Thalweg is defined as the line of maximum depth along a river channel or lake but may be considered in any coastal channel. The principle has been employed for centuries where such water bodies form the boundary. Its most obvious use as a boundary lies in areas of shallow water in the territorial sea where it is desirable that the navigational channels giving access to both States should not be under the sole control of one State. In the deeper waters seaward of rivers or estuaries, justification of using the Thalweg method is uncertain.

Where the use of the Thalweg is relevant, its line may be determined from charts. In some cases a special survey may be necessary.

If the Thalweg is following a navigable channel in unstable areas, it will change as the channel changes. It can only remain as a stationary line if it is used in waters too deep for changes in bathymetry to matter. If the inshore section of a maritime boundary is formed by an ambulatory Thalweg it must be linked in some way to the fixed offshore section of the boundary. This may be done by terminating the Thalweg at a defined line (a line of bearing from a fixed point, or a meridian or parallel) which passes through the position determined as the landward end of the fixed section of boundary. The inshore section of the boundary, at any particular time, will be the Thalweg as it is at that time, and will terminate at whatever point it intersects the defined line. The boundary will then continue along the part of the defined line linking the point of intersection and the position of the landward end of the fixed offshore section.

6.4.2
Prolongation of Land Boundaries
If the land boundary pursues a straight course, perhaps more or less perpendicular to the direction of the coast, for some distance before reaching its coastal terminal point, it may be decided to continue it in the same direction to form at least a near-shore section of the maritime boundary. It is unlikely that such a prolongation will be satisfactory as a complete maritime boundary. The same geodetic considerations as before apply in relation to the question of "straight", etc.

6.4.3
Arbitrary Lines

For various reasons, perhaps historical or political, agreed maritime boundaries may be simple Geodesics or Loxodromes such as a parallel of latitude, a meridian, parallel lines forming a corridor, and so on.

Although described as arbitrary, the lines may be supported by a sound rationale. For instance, where the whole length of a continental coastline follows the same general direction, a series of bilateral boundaries all parallel to one another will produce the most equitable solution for all the States involved notwithstanding that, if each delimitation problem were examined in isolation, different solutions might appear equitable. Similarly, where a State has a very short frontage on a regular coastline, the most equitable boundaries with its neighbours might be parallel lines forming a corridor of the same width as its length of coastline.

6.4.4
Enclaving

There are several examples, both judicial and bilateral, where a coastal feature, usually an island or islands distanced geographically from the coastal State, has not been given its full maritime entitlement – it has been wholly or partially enclaved. e.g., in the UK-France Arbitral Tribunal award of 30 June 1977, the Channel Islands were enclaved on the French side of the continental shelf boundary line constructed between their opposite mainland coasts (Report No. 9-3 in Vol. II of International Maritime Boundaries – Ed. Charney and Alexander) (see Figures 6.5 and 6.6).
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Figure 6.5 – Equidistance Line between opposite States A and B, showing semi and full enclave effects for islands belonging to State A when situated on the Equidistance Line, or on State B’s side of a median line constructed between opposite mainland coasts.

(Animation: http://www.iho.int/iho_pubs/CB/C_51_ANIMATIONS/Figure6_5.ppt)
6.5
PROPORTIONALITY

In essence, the concept of proportionality has been taken to date to mean that the relevant maritime areas should be divided in proportion to the relative lengths of the coastline of the two States. This concept may have been applied in bilateral agreements, but has only been used as test of the equitability of the delimited line in court cases to date (2012).
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Figure 6.6 – Equidistance Line between adjacent States A and B, showing: the enclave effect for an island belonging to State B but situated on State A’s side of an Equidistance Line constructed between adjacent coasts; the nil-, full-, and half-effect lines, also the semi-enclave effect for an island belonging to State A and situated on the Equidistant Line.

(Animation: http://www.iho.int/iho_pubs/CB/C_51_ANIMATIONS/Figure6_6.ppt)
6.6
JUDICIAL PRECEDENT

There have been several decisions of the International Court of Justice or of ad hoc Tribunals that are of significant interest when considering bilateral delimitation. They are included in the bibliography. 
These decisions are essential reading for anyone engaged in delimitation work, but they must be studied with care, so that the particular circumstances that determined the decisions are understood and not misapplied in different circumstances. Finally, it should be emphasised that the technical branch of the government must work closely with the legal and political branch when interpreting the international law of maritime boundary delimitation and applying the principles and methods to a particular situation.

__________
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