
CHAPTER 4 – BASELINES

(The reader of this Section is advised to refer to a more detailed treatment of the subject contained in the U.N. Publication E.88.V.5 Baselines: An Examination of the Relevant Provisions of the United Nations Convention on the Law of the Sea)
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4.
BASELINES

This chapter addresses three types of baseline: normal, straight, and straight archipelagic.

The normal baseline is the basic element from which the territorial sea and other maritime zones are determined. It is defined as the low water line along the coast, as marked on large-scale charts of the Coastal State (Article 5).

Straight baselines are defined by straight lines that join points on the coastline, which have been selected according to the criteria listed in Article 7. They delineate internal waters from territorial seas and other maritime zones.

Straight archipelagic baselines define the periphery on an island group by joining the outermost islands with a succession of straight lines constructed in accordance with Article 47.

4.1
THE NORMAL BASELINE

The general definition of the normal baseline comprises the elements addressed in UNCLOS Articles 5, 6, 11, and 13, namely the low-water line along the continental shore and around islands, including the outer limits of permanent harbour works, the low-water line around certain low-tide elevations, and the seaward low-water line of atoll reefs and of fringing reefs around islands.

In well-surveyed and well-charted areas, the low-water line is clearly depicted on large-scale nautical charts. Usually the largest scale chart of any section of low-water line will incorporate the most recent survey results, and will depict them in most detail. However, it should be noted that in many parts of the world the area between the high-water line and the 5 metre isobath is often based on old data. As mentioned in Chapter 3, the low-water line corresponds to the local level of chart datum. In places where there is little or no tidal range, or where the coast is very steep, no area may be visible between the high- and low-water lines depicted on the chart. In that case, the coastline that is shown on the chart may be taken as the normal baseline.

On older charts, particularly in areas where there are numerous sandbanks or near-shore reefs, or where in general the shallow water features may be rather complex, the symbols used may not always make a clear distinction between the low-water line and shallow water contours. Sometimes the representation is intended more to indicate the presence of a feature, than to specify its precise nature. Sailing Directions (which are normally published by the publisher of the chart) may provide some assistance in resolving whether or not an isolated shoal or reef is a low-tide elevation. In some cases, it may be possible to resolve the problem through reference to more modern land maps, or by inspection of aerial photography or satellite imagery that may have been used in the construction of the original charts. If there is serious doubt, the matter should ideally be resolved with a field survey operation.
There may be instances where the only available charts are based on inadequate geodetic control. Not only may there be an overall positional discrepancy, but there may also be errors in the relative positioning of the different topographical features. Such discrepancies can only be properly resolved by a new survey. If bilateral boundary negotiations cannot be delayed for the considerable time needed to carry out such work, the best supplementary information available should be used, which will usually be found on a land map. If systematic aerial photographic coverage of the region is available, the actual coastline (low-water mark) or the potential base-points can be identified. This method of coordinate determination is often superior to coordinates taken from maps. High-resolution satellite imagery can again be considered.

Article 5 requires that the low-water line, which defines the normal baseline should be determined from charts which are officially recognised by the Coastal State. Not all Coastal States publish their own charts, and for many coastal areas, it could be years before charts are produced at scales suitable for baseline definition. In such cases, it is recommended to adopt if possible the charts published by the State that undertook the primary charting.

When referring to charts, maps, aerial photographs, satellite images or other documents, care should be taken to always use the most recent and up-to-date editions. In addition, it is important to verify that corrections issued after a given chart’s publication date have been incorporated.

4.2
THE STRAIGHT BASELINE

A baseline may be defined by one or more sections of straight line in circumstances specified by UNCLOS:

a. across the mouth of a river;

b. across the mouth of a juridical bay or a historical bay; 

c. as part of a system of straight baselines; or

d. as an archipelagic straight baseline. 

When considering the application of any of these relevant UNCLOS Articles, the technical provisions of the relevant Articles must be carefully studied, even though truly objective criteria are not always provided.

4.2.1
Mouth of a River

If a river flows directly into the sea, the baseline shall be a straight line across the mouth of the river between points on the low-water line of its banks (Article 9).

4.2.2
Bay Closing Line

The determination of juridical bay closing lines is a complex operation, with detailed and objective criteria provided by Article 10. UNCLOS provides for closing lines only in juridical bays where the coasts belong to a single State. The treatment of historic bays is less well defined, and is mentioned in Article 298 within the context of dispute resolution.

Two distinct determinations must be made in developing the closing line of a juridical bay: whether a well-marked indentation exists; and the locations of appropriate points to define the ends of the closing line(s).

The identification of "natural entrance points" may present difficulties, although the requirement of the Convention is that the bay should be a "well-marked indentation". Difficulties may exist in this determination when there are islands in the entrance of the bay, or where one side of the bay curves gently inwards from the general direction of the coast. There is no universal agreement for determining natural entrance points, although some States have developed their own methods. A bay has more than one entrance point if one or more islands are situated at the mouth of the bay. The term "low-water mark" is used in Article 10, which has been consistently interpreted as being synonymous with the term "low-water line".

UNCLOS specifies some objective tests to determine whether or not a well-marked indentation is a juridical bay by comparing two areas (see Figure 4.1):

a. the area of a semi‑circle the diameter of which is equal to the length of a line joining the bay’s natural entrance points. If there is more than one mouth, then the diameter (twice the radius r) of the semi‑circle is to equal the sum of the lengths of the lines joining the entrance points of the different mouths. The area may be approximately calculated using the normal rule for the area of a semi‑circle on a plane. For critical cases where a more precise result is needed, geodetic methods should be used.

b. the area of the waters of the indentation enclosed by the lines across the entrance points and the shore (low‑water line) of the indentation. The area of any islands within the indentation is to be included as part of the water area.
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Figure 4.1 – Juridical bay – On the left, the area bounded by the bay closing line and the low water line of the indentation is larger than the area of the semi-circle and therefore does qualify as a juridical bay.  On the right, the area bounded by the bay closing line and the low-water line of the indentation is smaller than the area within the semi-circle and hence does not qualify as a juridical bay.

(Animation: http://www.iho.int/iho_pubs/CB/C_51_ANIMATIONS/Figure4_1.ppt)

Having determined that an indentation is a juridical bay, it then becomes necessary to consider where the closing line(s) may be placed. The critical parameter in this process is the length of the closing line between entrance points, or the combined lengths if there are two or more closing lines. For the purposes of this discussion, that length will be referred to as the “closing length”.

If the closing length does not exceed 24 nautical miles, then the line or lines may be used to close the bay. If the closing length exceeds 24 nautical miles, it will be necessary to develop a new and shorter closing line within the bay. Usually, this location is not difficult to determine, since an inspection of the chart should identify its approximate position.

It frequently happens that a single large indentation may have a number of smaller indentations around its shores, some of which may individually satisfy the criteria of a juridical bay. If the large indentation has a mouth that is greater than 24 nautical miles wide, it may not be acceptable to close it off as a juridical bay, however the smaller indentations can be treated as juridical bays if they satisfy the conditions individually.

If A1 is greater than the area of the bay, the indentation may not be considered a juridical bay, and may not be closed. Sub-indentations may exist within the main bay, and some of these may individually satisfy the conditions for a juridical bay. Islands within an indentation must be considered as part of the water area when testing whether the indentation may be treated as a bay.

4.2.3
Straight Baseline System

Article 7 permits a Coastal State to draw straight baselines in place of or in combination with normal baselines, i.e. the coastal low-water line, provided certain conditions specified in the Article are met, namely:

"Where the coastline is deeply indented and cut into, or if there is a fringe of islands along the coast in its immediate vicinity."

The rationale for allowing straight baselines in these circumstances is to obviate the determination of highly irregular normal baselines, which in turn would generate similarly irregular outer limit lines of maritime zones. While the LOS Convention itself contains no criteria or guidance as to what constitutes a coastline, which is "deeply indented and cut into" or "fringe of islands", a detailed discussion of this subject is contained in the UN Publication Baselines. This publication also elaborates on what may constitute "fringe of islands" and "immediate vicinity". In the paragraphs that follow, extracts from this publication are presented as quotations, followed in some cases by amplifying comments:

"Where a coastline is highly unstable due to the presence of a delta or other natural conditions, base points may be selected along the furthest seaward extent of the low-water line."

The instability may be checked by comparing modern surveys, maps, aerial photography, etc., with older ones. The reliability of the conclusions will depend to some extent on the duration of the study period: some coastlines are subject to large short-term changes whilst retaining relative stability over the long term. This provision should not be confused with Article 9, which deals with the closing of river mouths.

"Straight baselines must not depart to any appreciable extent from the general direction of the coast."

From a technical standpoint, this description refers to the angle of convergence or divergence between the general direction of the coastline; however, it may be determined, and the bearing of a proposed straight baseline. In this context it is also noteworthy that UNCLOS does not specify any maximum permitted length for a straight baseline.

"Sea areas lying within straight baselines must be sufficiently closely linked to the land domain to qualify as internal waters."

There is no definitive mathematical criterion for determining what is "closely linked" in terms of physical proximity.

"Straight baselines may be drawn to and from low tide elevations only where lighthouses or similar installations have been built permanently above sea level on such elevations. An exception is provided for instances where general international recognition has been given even if the above condition has not been met."

"In determining particular straight baselines, economic and historical factors peculiar to the region concerned may be taken into consideration."

"It is prohibited to draw straight baselines in a manner such that it prevents access by another State from its territorial seas to either the high seas or an exclusive economic zone." 

4.3
STRAIGHT ARCHIPELAGIC BASELINES

Article 46 states the defining characteristics of an archipelago and of an archipelagic state. Article 47 contains specific technical criteria for the construction of archipelagic baselines.

Archipelagic baselines must encompass the main islands of the archipelago, although "main islands" are not clearly defined in Article 47. Within the area enclosed by the baselines, the ratio of area of water to area of land must be between 1:1 and 9:1. The area of land may include the area of any atolls, islands, drying reefs and enclosed lagoon waters, also waters lying within the fringing reefs of islands.

Baselines must not depart to any appreciable extent from the general configuration of the archipelago. As with 'general direction of the coast', this is a subjective criterion. In most cases it is probable that the archipelagic baselines will themselves suggest the general configuration of the archipelago.

The length of the individual baselines must not exceed 100 nautical miles, except that up to 3 per cent of the total number of archipelagic baselines may be up to 125 nautical miles in length. There is no limit to the number of baseline segments that may be drawn. If, however, in order to include a number of segments of more than 100 nautical miles, it is decided to increase the number of shorter lines, so that the 3 per cent criterion is satisfied, care must be taken that the other criteria are still satisfied.

Baselines (see Figure 4.2) may be drawn to join the outermost points of the outermost islands and drying reefs of the archipelago. But they cannot be drawn to and from a low-tide elevation unless: (a) a lighthouse or similar installation, which is permanently above water has been built upon it; or (b) the elevation is situated wholly or partly within the breadth of the territorial sea from the nearest island. These provisions differ from those of Article 7(4) for a system of straight baselines.
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Figure 4.2 ‑ Archipelagic Straight Baselines. EEZ: Exclusive Economic Zone; LTE A: Low-Tide Elevation with no navigational mark; LTE B: Low-Tide Elevation with navigational mark. (after Francalanci and Romano, 1986). 
(Animations: http://www.iho.int/iho_pubs/CB/C_51_ANIMATIONS/Figure4_2.ppt)

Article 47(5) which requires that the system of archipelagic baselines "... shall not be applied ... in such a manner as to cut off from the high seas or the exclusive economic zone the territorial sea of another State."

4.4
ISLANDS

Even on a detailed chart, it is not always possible to determine whether a small feature is a natural island, an artificial island, or a low-tide elevation with a structure built upon it. It may be possible to resolve the matter by reference to the Sailing Directions. Failing that, it may be necessary to undertake a visual inspection or a hydrographic survey, to determine if the feature is a low-tide elevation or an island.

An island is defined in Article 121(1) as any naturally formed area of land that is surrounded by water and which is above water at high tide. The low-water line surrounding such a feature, regardless of its size, may form the baseline or a part of the baseline from which to measure the maritime zones. If the feature is a rock, which cannot sustain human habitation or economic life of its own, then it cannot have an exclusive economic zone or continental shelf. UNCLOS does not explicitly define what a rock is, nor does it distinguish a rock from an island.

According to Article 7(1), a fringe of islands near the coast may be used to establish straight baselines.
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Figure 4.3 – Islands and low-tide elevations.  If the low-tide elevation lies wholly outside the breadth of the territorial sea measured from the mainland or an island, it may not be used as part of the baseline.  See Figure 4.4.

(Animation: http://www.iho.int/iho_pubs/CB/C_51_ANIMATIONS/Figure4_3.ppt)
4.5
PARTICULAR CASES

Some particular circumstances pertaining to baselines must be studied. They represent exceptions or limitations to the application of the "normal baseline". They are: coastal installations, offshore installations, low-tide elevations and reefs. Mention will also be made of the termination of a system of straight baselines at a boundary between two States.

4.5.1
Coastal Installations 

Article 11 states that "...permanent harbour works which form an integral part of the harbour system are regarded as forming part of the coast". It has been generally recognised that these include all permanent works, such as harbour jetties, breakwater etc., and also such coast protection works as sea walls, which have obscured the natural low-water line. They do not include structures, such as might carry sewage outfalls etc., which are not part of a harbour work and are not associated with coast protection.
4.5.2
Offshore Installations

Such features, which include artificial islands, do not possess the status of islands and do not form a part of the baseline. They have no territorial sea of their own. Note, however, that in some circumstances straight baselines or archipelagic baselines may be drawn to and from low-tide elevations which have lighthouses or similar installations that are built upon them and which are permanently above water (Articles 7 and 47).

4.5.3 Low-tide elevation (Article 13)

A low-tide elevation is defined in Article 13 of UNCLOS as a “naturally-formed area of land which is surrounded by water at low-tide but submerged at high-tide.” (see Figure 4.3). 

A naturally-formed low-tide elevation may be part of the "normal" baseline only if all or a part of the elevation lies within the breadth of the territorial sea, measured from the mainland or an island. If the low-tide elevation lies wholly outside the breadth of the territorial sea measured from the mainland or an island, it may not be used as part of the baseline (see Figure 4.4).

Straight baselines may be drawn to low-tide elevations only if they have a lighthouse or similar installation permanently above sea level built on them, except in instances where the drawing of the baselines to and from such elevations have received general international recognition.

Straight archipelagic baselines may be drawn to low-tide elevations if they meet the criterion of distance (as for the normal baseline), or if they have a lighthouse or similar installation built upon them that is permanently above water.

4.5.4
Reefs

In the case of an island situated on an atoll or having fringing reefs, the baseline is the seaward low-water line of the reef, as shown by the appropriate symbol on charts officially recognized by the coastal State (Article 6).

The charting of coral reefs requires some explanation. Coral reefs are constructed by organisms, which can only live in shallow waters, and cannot survive prolonged aerial exposure. By their nature, therefore, reefs of live coral cannot extend much above the low-water line, and their tops tend to be planed off by wave action. Typically, in fact, the shallowest part of the reef may extend over a considerable area as a plateau which is just below low-water level for the most part, but which features numerous small growths of coral that extend just above the low-water level. Such areas are not navigable by anything but very small boats or canoes, and their seaward edge is generally unapproachable on account of breaking waves.

Customarily, areas of reef plateau are charted as a single area of drying coral since it is impossible to chart all the individual lumps and heads, and the area is for practical purposes un-navigable. The symbol for drying coral is used to illustrate the extent of this feature on a chart, and it is the edge of this symbol that is taken as the "... seaward low-water line of the reef, as shown by the appropriate symbol ...". On some charts, actual depths may be shown over a coral area that is charted with the drying coral symbol. Usually, this merely indicates that the hydrographic surveyor was able to obtain some depths between the numerous obstructions.

Isolated reef patches that are charted by the appropriate symbol and which are not part of an atoll formation are to be considered as ordinary low-tide elevations, and treated as such.
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Figure 4.4 – Low-tide elevations and the generation of maritime zones.  LTEs 3 and 4 may not be used to define the baseline because they lie beyond the breadth of the Territorial Sea.
(Animation: http://www.iho.int/iho_pubs/CB/C_51_ANIMATIONS/Figure4_4.ppt)
4.5.5
Straight Baselines at a Boundary

While it is not explicitly stated in the Convention, except in the case of Bays (Article 10), a straight baseline is not expected to be drawn from a base-point in one State to a base-point in another State. Usually, the system should terminate at a point on the low-water line of the State utilizing the straight baselines. Nevertheless, cases do exist in practice where straight baselines have been drawn between States.

4.6
PUBLICISING THE BASELINE

In accordance with Article 16, baselines must be published either on a chart or by a list of geographical coordinates. In general the "normal baseline", consisting of the low-water line, is most conveniently shown by use of the existing officially recognised charts. It would be an excessively tedious task to list sufficient geographical coordinates to define the whole low-water line in the necessary detail. Straight baselines, on the other hand, may be easily and accurately defined by listing the geographical coordinates, referred to a defined geodetic datum, of the terminal points of each segment.

If there are no charts officially recognised by the coastal State, it will be preferable to construct a special baseline chart on which to promulgate the baselines that have been determined, whether "normal" or straight or a combination of them. If this course is adopted, the choice of scale is important. This will be dictated by the accuracy that is required to enforce the laws applicable within the zones, which are measured from the baselines. In order to read off a position on a chart to, say, the nearest 30 metres (about 1 second of arc in latitude), the chart would need to be of a scale of about 1:75,000, but that is an inconveniently large scale on which to show any considerable length of coast. In most cases scales of between 1:100,000 and 1:250,000 will be adequate to display the baselines.

The requirement for high accuracy in defining the baselines and the boundaries that are derived from them is primarily imposed by the need to manage and control significant offshore resources such as hydrocarbons and minerals. Geodetic techniques may well be required to achieve that high level of accuracy.

Geographical coordinates defining base-points are usually given to the nearest second in latitude and longitude; greater precision can sometimes be achieved if the base data is accurate enough.

4.7
GEODETIC COMMENTARY: SURVEYS, LINES, AND AREAS

Chapter 2 includes a comprehensive review of the geodetic and survey issues that are critical to accurate baseline determination. That section should be read in conjunction with the present chapter.

When defining straight baselines it is important to state whether they are Loxodromes (also known as rhumb lines) or Geodesics, particularly if they are long lines. A Loxodrome appears as a straight line on a Mercator projection, where every point along its length maintains a constant azimuth relative to the line’s start or end point. A Geodesic, on the other hand, defines a line on a curved surface (usually the reference ellipsoid) that traces the shortest distance between its two end points. Except in special situations, a Geodesic plots as a curved line in most projections (even when it defines a “straight” baseline), and points along its length define varying azimuths relative to the start and end points.

The difference between a Loxodrome and a Geodesic increases with latitude and with the length of line. For example, at latitude 60° and with end points separated by 45 nautical miles, the maximum separation between a Loxodrome and a Geodesic could be 236 metres. At a chart scale of 1:200,000 this difference amounts to just a little over 1 mm and is negligible to all intents and purposes. But when defining the longest archipelagic baseline permissible (125 nautical miles), the separation between a Loxodrome and a Geodesic at the same latitude could be as much as 1820 metres, or nearly a full nautical mile. In that situation, the difference between the two possible "straight" lines is significant.

Situations arise where it is necessary to calculate the area enclosed by straight baselines, e.g., when working with bays and archipelagos. Generally speaking, the size of the area will vary according to the surface that is used for its description, and for the definition of the circumscribing baselines. When the baselines are straight on a map, the projected area can be evaluated fairly simply by using analytic geometry. Unless the work is carried out in an equal-area map projection; however, the projected area has then to be adjusted to account for the map distortion in order to obtain the correct value, i.e., the area on the horizontal datum. This is not a simple task and is better left to a specialist in mathematical cartography. Several GIS software applications are available which will calculate the area of a polygon on the ellipsoid. The definition of the closing lines of the polygon is again essential for an accurate result.
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