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Abstract

The subject of the paper is the evolution of the concept of the continental shelf in
international law, shown in the context of natural prolongation of the land territory of a
coastal state co-creating this concept. The starting point for the analysis are the
determinations of such specialised disciplines of science as: geography, oceanography
and geology, and in consequence a possibly accurate topographic description of the sea
and ocean floor, determination of the most important physiographic zones and of their
characteristic features. This, only formally distinguished, but treated as one whole for
meritoric and structural reasons three-element sequence, formed in the order: continen-
tal shelf in geographic/physical approach - continental slope - foot of continental slope,
forms a common topographic feature called the continental margin.

However, the reconstruction of the continental shelf concept in international law is
not limited only to the description and characteristic of the continental margin in the
horizontal plane. Appropriately to the needs of the paper, and to the extent the competence
of the Author allowed, the margin is also described in the vertical dimension, i.e. going
deeper into the essence of the natural factor, contained basically in the geomorphologic
and geologic structure of the main physiographic provinces forming the continental
margin. Such a view of the above problem allowed to obtain knowledge of motivations
and of various arguments forming the essence and reach of the external limit of the
continental shelf in the Geneva Convention on the continental shelf of 1958, called further
in text the GC IV (1958).

However, most important was to show and prove the thesis that it was the natural
factor that dictated and shaped stipulations in international law with respect to the
discussed subject, and that this factor played an extremely important role in the evolution
and development of the continental shelf concept during the period after CG IV (1958)
was adopted. The principle, contained in the ITJ ruling on the continental shelf of the
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North Sea that the continental shelf is a natural prolongation of the territory of a coastal
state, the natural prolongation principle, was well substantiated by the geomorphology
and geophysical characteristics of the continental margin. This principle was also of
primary importance for the shaping of the concept of the continental shelf and of its
external boundary in the United Nations Convention on the Law of the Sea of 1982, called
below UNCLOS (1982).

1. The geographic/geological concept of the shelf

With development of science and technology and the finding of rich sources
of minerals (especially oil and natural gas), in the 40ties, it became possible to
mine these natural resources from areas located outside the territorial sea areas
of the coastal states, in relatively shallow areas of the coastal seabed and below
the subsoil. To solve arising problems, the continental shelf concept [1], known
at that time to other sciences, was called on. These other sciences were expected
to provide convincing proof for the construction of the legal institution of the
continental shelf, substantiating the claims of the various states to these areas.

Already in the xrxth century, i.e. much before it became used in the legal
language, the term “continental shelf” [2] or its synonyms operated in the termino-
logy of such sciences as geography, oceanography, geology, geomorphology [3] in
many languages: in English terminology - continental shelf [4], in French most often
- plateau continental, in Russian - kontinentalnyy shelf or kontinentalnaya ot-
mel/materikovaya otmel or platforma/plita, in German - kontinetalsockel or
schelf/kruemmel, in Spanish - meseta continental [5] /plataforma continental/zocalo
continental [6].

As prof. W. Géralczyk, the great Polish expert in international law and in the
presently discussed problem has proved, the term "continental shelf" was first
used by Hugh Robert Mill in The Realm of Nature. An Outline of Physiography
published in 1892 in London [7].

Due to the above, this part of the paper, taking as a basis the determinations
of such branches of science as: geography, oceanography, geology and to some
extent geomorphology and tectonics of the sea and ocean floor, will concentrate
on a topographic description of the sea and ocean bottom, on indicating the most
important zones, formations or structures, and on their characteristic features.

For this reason the discussion cannot be limited to exclusively to the presen-
tation of the continental shelf concept in the geographical and geological sense.
It must reach much further because it is necessary and meritorically substantiated
if premises, proof and motives really present in the nature - the topography and
structure of sea and ocean bottom - are to be indicated. Especially since these
arguments formed a significant basis for the legal international definition of the
continental shelf adopted in the GC IV (1958), and because they were of basic
importance in the juridical evolution of the concept in UNCLOS (1982) [8].

The rich literature of the subject in the mentioned above sciences, the comple-
xity of sea and ocean bottom topography and geomorphology, make detailed
discussion rather imposssible - if only because of limited competence of the
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author. Therefore the presented below discussion is of rather general character,
and is limited to the necessary minimum (generally: to the presentation of most
important zones and formations) dictated by the requirements of this paper. The
typical dimensions of main elements of the sub-aqual relief are given after Heezen
and Wilson [9]. However in case when supplementing or additional, divergent
data are available, this is noted and names of authors are shown in the footnotes.

The continental shelf in geographical and geological sense [10]. It is the
underwater prolongation of land, forming a shallow platform, which is the continu-
ation of topographic and geological conditions on the adjoining land, however partly
modified by due to marine erosion or deposition of sediments, and extending from
the coast of the continents into the sea or ocean up to the geomorphologic line (bend)
[11] at which it passes into the steep continental slope.

This line, i.e. the external boundary of the understood in this way continental shelf
(the so-called edge), if it can only be determined without any doubt, is located at
various depths, starting even from only 10 m., in the opinion of others from 50 m.
and deeper [12]. The average depth of the shelf is 130 m., but sometimes it reaches
200 m [13]. It could be therefore stated that in principle the continental shelf is
contained within the 0 to 200 m water depth range [14].

The width of the shelf varies between several and over 300 km (e.g. the north-east
coast of USA) The average width is 75 km, according to some authors 42 Nm (78
km) [15], and range of values is enormous - from 1 Nm to over 800 Nm [16].

The slope of the shelf is up to 1:1000, the average slope being 1/8° or about
3.5-3.7 m/1 Nm. In this sense the sea/oceanward boundary of the shelf (in other
words - its edge) occurs when the slope starts be steeper than 1:40, and sometimes
the boundary is cut by canyons. Especially shelfs from the Jurassic period (e.g.
the Maine Gulf) are examples of epi-continental seas which inundated large areas
of the continents in effect of opening of the Atlantic.

The continental slope [17]. It is the second in order formation of the sea and
ocean bottom, which begins at the edge of the shelf at a depth which in most cases
does not exceed 200 m. This formation is designated by the bend of the shelf, and
reaches to the depth of 2-3 km [18] (in most cases 200-500 m) [19], i.e. to the
beginning of the pre-continental uprising.

The slope of the continental slope is 4-13°, but the most steep have a slope of
27° (e.g. of Australia), reaching even 45°. In cross-section the slope is flat or
slightly sinusoidal, it also can contain a series of steep slopes. The range of its
width is very large - from several to 150 km (e.g. the north-east coast of USA),
and the average width given by various authors also strongly varies - from 15 to
30 and even 48 km [20].

Continental slopes vary in geological and genetic structure. Some of them are
fault surfaces, i.e. they are edges of drifting from each other continents, others
are built from terragenic sediments, and still others are kind of dams (fault blocks,
corral reefs [21], volcanic chimneys), behind which sediments are accumulated.

The precontinental uprising in other words the continental foot is the third
in order principal subaqual zone, physiographic province - which corresponds to
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piedmont alluvial flatlands - occurring seaward of the continental slope at a depth
of several thousand metres (normally 1500 to 5000 m) [22]. The width of the
uprising is between several to 600 km from the foot of the continental slope, and
the slope of the uprising varies (typically between 1:1000 and 1:700, but it can
be 1:2500 and also 1:50). It is interesting to note that seismic investigations show
that the uprising is built of cones of sediments of up to 6 km thickness.

Deep ocean floor. Among its elements, the following are most often mentioned
[23]: a) oceanic uplands - areas of spreading [24], mid-ocean ridges rising above the
ocean bottom at 4 km depth, which are the youngest parts of the ocean floor, with
thin or no sediment cover [25]; b) abyssal plains and hills; c) oceanic troughs - the
deepest parts of the oceans running along about half length of continental margins,
and some of them along the continental edge (e.g. of South America in the hinterland
of which the Andes are located; d) underwater mountains; €) guyots - flattened
underwater mountains; f) aseismic ridges, i.e. linear volcanic forms.

The three above mentioned zones - underwater physiographic provinces: conti-
nental shelf, continental slope and continental foot are thought to reach the abyssal
plain [26]. They form a sequence, a common topographic feature called the conti-
nental margin [27], which is one of the two main features of the ocean bottom
according to most authors, the second feature being the deep ocean floor [28]. Some
authors distinguish three [29], adding the main systems of ocean ridges [30].

Without questioning the above remarks, it should be remarked in conclusion
of this part of the paper that there is a good reason for the statement that while
the territory of the state in strict sense is terra firma - land and islands - i.e.
something which has already been objectively and precisely defined, the conti-
nental shelf depends in each individual case on many factors, such as e.g. the
geologic and morphologic structure of the sea floor, geographic position, distan-
ce, water depth, etc [31]. Therefore, at the beginning the concept of “continental
shelf” in international law rested only on a part of the topographic characteristic
(on the continental shelf in geographic/physical sense [32], described also as
"continental border-land" [33], i.e. a part of the bottom around the continent
sloping slightly to the depth of most often 200 m or 100 fathoms, though
sometimes reaching more than 100 fathoms or less than 65 fathoms [34]. How-
ever, with movement forward and to larger depth along the profile, the concept
should be modified. This problem is discussed below.

2. The juridical concept of the continental shelf and the natural
prolongation principle in the judicature and practice of states

The juridical concept of the continental shelf, especially its reconstruction,
absolutely must take into account - at least in general terms - the natural factor
contained especially in the geomorphologic and geologic structure of the main
physiographic provinces forming the continental margin [35].

At first view this may seem completely unnecessary, but in fact it is the
opposite, since the above thesis is strongly supported by the geomorphology and
predominant geophysical characteristics of the continental margin. These charac-
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teristics were of basic importance for the formation of the concept of the conti-
nental shelf in international law, especially in UNCLOS (1982).

This was not the first time when natural factors dictated and shaped juridical
international stipulations, being of a primary and basic character with respect to
the secondary phase which consisted in a given international law. Jurists and
diplomats with time and need discovered them, seeking rational motivation and
convincing argument and proof, substantiating their legal standpoint with respect
to designed stipulations or solutions in the international law [36]. This phenome-
non is certainly especially clearly visible in the example given by the development
of the concept of continental shelf in international law, and especially with respect
to the evolution of that concept.

The presented in point 1 topographic description of physiographic provinces
is certainly important, and cannot be disregarded, since it played a positive role
at a certain stage. Especially if we compare the first physiographic province and
the continental shelf concept in GC IV of 1958, then it will become quite clear
that this relationship is evident and decidedly not accidental.

However, though the topographic description is important, it is also insuffi-
cient because it characterises the undersea provinces in principle in the horizontal
plane only. Their description in the vertical is also required, so that the structural
relationships expressed by the internal build of the continent and adjacent conti-
nental margin may become clarified.

An insight into the geomorphologic and geologic structure of the sea and ocean
bottom, at least in such a scope as is dictated by the needs of the paper and the
competence and abilities of the author. In effect: a view of the continental crust
and to some extent of the oceanic crust for two basic formal reasons: 1) the concept
of continental shelf in international law - especially the natural prolongation
principle which creates this concept; 2) establishing the boundaries of the shelf,
or more strictly speaking of the well-known co-creating principle, which finally
results in a just solution.

This part, while taking into account determinations made in point 1, shall focus
mainly on the above mentioned principle of natural prolongation, proven by
geomorphologic and geologic arguments. The problem of reach - of the external
boundary of the internationally legalised continental shelf - is not really discussed,
since the fundamental prolongation principle will influence the reach of the shelf.
The reach (width) of the shelf is a consequence of the principle, i.e. it is secondary
- a resultant value.

It should be stated in this place that the use of the adjective continental with
respect to the discussed physiographic provinces of the continental margin is not
accidental. Though the adjective itself still does not explain much at this place, it
certainly suggests that the structural relationship of the earths crust in the hori-
zontal and vertical plane between the continent (land territory of a coastal state)
and the undersea provinces, expressed by the phenomenon of natural prolongation
of land, really exists.
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Independently of the proposed theories, - e.g. the lithosphere plates [37], or the
continental drift theory (epeirophoresis) [38], according to which in the past all
continents one large continent (Pangea) [39], which broke up and inundated by seas
and oceans (continental drift) and this is considered the explanation for “the evident
fitting of continents” [40] their “similarity” or “adherence” [41] - the geomorphologic
relationship between the continental crust [42] and the Earths crust (lithosphere) [43],
i.e. the continent - land territory of coastal state [44], has been proven experimentally.
This confirms the principle of natural prolongation of that territory and creates its
juridical concept in international law.

The continental crust within the 3 undersea provinces of the continental margin -
the continental shelf in geographical and geological sense, the slope and partly the
continental uprising [45] - is of the type of the Earths crust [46] which is typical for
continents (continental blocks) [47], and at the same time it is a prolongation of this
type of crust.

From the structural point of view, in the continental crust the following layers can
be distinguished in the downward direction: a) deposit layer (of up to over a dozen
km thickness, average several km), b) granite layer (of up to 30 km thickness, average
about a dozen km), c) basalt layer (with thickness from several to about 40 km,
average about 20 km, sometimes built of gabbro or granulite).

The next in order sub-oceanic (sub-continental) crust, though its geomorphologic
structure and thickness of the layers varies is also a continuation of the continent.
This also is a certain type of the Earths crust - transient between the continental crust
and the oceanic crust, in principle characteristic for the pre-continental uprising [48].
In very general terms, it is characterised by the presence of the above mentioned
layers but often with a very large thickness of the deposit layer [49] appearing in the
form of a cone thinning oceanwards as a result of accumulation of sediments by
suspension, deep sea currents and by undersea landslides [50], a relatively thin and
in places non-continuous (broken up) granite layer. The sub-oceanic crust is charac-
teristic among others to oceanic troughs, and also to some oceanic shelfs.

The oceanic crust, located farthest seaward, which is characteristic for a part of
the continental uprising but basically for the oceanic bottom and substratum outside
the uprising (abyssal plane), also is a type of the Earths crust, which to some extent
justifies the prolongation of the continent and the concept of adherence (contiguity)
[51]. In this area the very important phenomenon of multiple thinning of all the layers
(deposit, transient, basalt layers) in comparison with the layers in the earlier discussed
belts may be observed. Sometimes the transient layer does not occur at all. The most
important for our discussion deposit layer - built mainly of sedimentary rocks and of
sediments in the process of lithogenesis [52] - has a thickness varying from several
hundred metres to even several kilometres, but on average its thickness is several
hundred metres.

The above presentation - though very general and certainly not reflecting all the
subtleties of the very complex problem of geomorphologic and geologic structure
and of topographical relationships in plane and vertical - leads to the obvious
conclusion that the Earths crust - continental-subcontinental/suboceanic-oceanic -
expresses in consequence the principle of natural prolongation of the territory of a
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coastal state and the essence of contiguity and land prolongation. Most important,
the so-called first (deposit) layer, which is most important in the context of this
principle, very well describes the external boundary of the continental shelf in
international law.

This is because with moving seawards from the continent along the profiles of
the physiographic provinces this first layer shows a distinct thickness reduction trend,
and finally of disappearing, in most general terms reminiscent of a gradually thinning
wedge [53]. This layer, through the continental shelf, slope, continental/pre-conti-
nental uprising, up to the abyssal plain, transfers from unconsolidated terragenic
sediments of various grain size, through muds and clays - sometimes lithified and
sheared - to muds mainly from suspension currents [54].

In the light of the above it becomes clear why in the case of the continental
shelf of the North Sea the ITJ stated that the continental shelf of a coastal state
“...constitutes a natural prolongation of its... territory” and that this underwater
area is a part of the states territory over which it has governance in that sense, that
though the area is covered by water it is a “...prolongation or continuation of that
territory, an extension of it under the sea” [55].

These statements of the Tribunal - as is stressed by experts - cannot be
interpreted as if the ITJ recognised the continental shelf as a part of the territory
of a state in factual and legal sense with identical legal status as the territory of
the state [56]. The main objective was to stress the geomorphological unity
between the land and underwater areas - which logically and semantically is
contained in the term “natural prolongation”. However, this fact still does not
result in an identical scope of political governance.

The intention of the ITJ was to show that the basis and strength of the rights
of a coastal state on the continental shelf results from the principle of realising
sovereignty over the territory of the state [5S7]. However, this by no means results
ina straightforward transmission and identity of these rights, which, as O’ Connell
rightly pointed out, is with good reason contained in the distinction: sovereignty
- land territory + territorial sea; sovereign rights in given scope - continental shelf.
This also shows that the continental shelf is an object of specific functional
competence of the coastal state, similarly as the contiguous zone of the sea and
the exclusive economical zone [58].

The ITJ ruling of 200 February 1969 on the continental shelf of the North Sea
was an important step in the development of this institution, and the Tribunal
contained in the ruling many significant arguments on the continental shelf in
general, precising, explaining or supplementing earlier regulations of the GC IV
(1958). At the same time the ruling showed that the Tribunal sees the need for
modifying the existing normative outlook on the question of the external boundary
of the continental shelf in international law.

The most important of them is the concept, the principle, of natural prolonga-
tion [59], and the related with it rule of primacy of land over the sea.

In its interpretation of the first articles (1-3) of GC IV (1958) [60], which it
named the most fundamental of all legal regulations concerning the continental
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shelf [61], the ITJ pointed out that the most important fact, co-creating at the same
time the element of the doctrine of justice, is this [62] that from the geological
and geomorphologic point of view the continental shelf is a natural extension
seawards of the land territory of coastal states, the only difference is that it is
covered by water. These states exercise exclusive rights with respect to explora-
tion and exploitation of natural resources of the sea bottom and of soil below the
bottom. These rights are vested ipso facto and ab initio on the strength of the
sovereignty of a state over its land territory.

When stating that the continental shelf and land territory of a state are a unity - a
physical fact - the ITJ explained that the concept of the continental shelf appeared as
a result of recognising the "physical fact" and the relationship between the fact and
the law, without which this concept would have never appeared, becoming an
important element for the adoption of the legal system of the continental shelf [63].

Discussing further the thesis on the natural relationship of undersea extension of
acoastal states land, the ITJ rejected the contiguity - nearness - criterion as a condition
concerning one or other area of the continental shelf seabed in the GC IV (1958)
sense. In result, by accepting that the nearness of a seabed area to the coast is not in
itself a sufficient basis for the derivation of rights to these areas by coastal states, the
ITJ also pronounced itself against the idea that the concept of contiguity with the
coast can be treated as a fundamental and unchangeable rule [64].

In the opinion of the ITJ, the most important in determining the affiliation
(status) of a seabed area (of continental shelf) to a coastal state should be the
principle of natural prolongation of land territory. The ITJ also explained that in
accordance with international law the basis and strength of the rights of a coastal
state on the continental shelf results mainly from the fact that the seabed should
be actually considered as a part of the territory over which a coastal state is already
executing its powers, i.e. in the sense that though the area is covered by water, it
is a continuation or prolongation of the land territory of the state reaching into
the sea [65].

The ITJ discussed also the meaning of various terms used in literature,
regulations of states and in international conventions indicating contiguity (near-
ness) [66] of the seabed/soil below seabed covered by the continental shelf
principle. Among others, such terms as "near/close" to "the shores", "neighbou-
ring", contiguous etc. were discussed. According to the very proper opinion of
the ITJ, such terms, though they do to some extent express the general idea, due

to their imprecision allowing for many interpretations, should be rejected.

Giving special attention to the term used in conventions - contiguous to the
coast - the ITJ stated that it is impossible to prove that every point on the
continental shelf, lying for example at a distance of 100 Nm or less from the shore,
can be considered as contiguous to the coast in the normal sense of the word
contiguous [67]. As the ITJ observed, even more arguments for such a thesis could
be found in the cases when the continental shelf in physical/geological sense
begins to connect with the abyssal oceanic bed [68].

Confronting the contiguity criterion contained in GC IV (1958) and the natural
prolongation principle, the ITJ found the criterion improper, taking into account
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that it is a significant component for determining the external boundary of the
international juridical continental shelf. Giving precedence to the above principle,
ITJ in a way met the practice of the states, but also took into account the natural
factors, the geomorphologic and geologic structure of the seabed in vertical,
reaching far outside the classical topographic description (geographical/physical
shelf), because basing on that principle it was possible to come to the conclusion
that areas of the seabed lying at a distance of 200 Nm or more from the
coast/baseline of the territorial seas of states [69] are a natural prolongation of
their territories.

In this way, while justifying the doctrine of the continental shelf, the ITJ
actually reconstructed concepts which appeared before this doctrine came to life,
and agreed with these states, which basing on unilateral acts claimed their right
to natural resources on and below the seabed located outside the external boundary
of their territorial sea, in fact justifying these acts by the principle of natural
prolongation, later reconstructed by the ITJ.

Already the first act, the well known proclamation of the US President H.
Truman of 28 IX 1945 among many important decisions qualified the continental
shelf as an extension of the organically connected with it continental massive of
the coastal state, and the natural resources of the shelf as a prolongation of the
resources located within the territory of the state [70].

Similarly, acts of other states following the US example, especially of Latin
American states [71], referred to the principle of a natural relationship or depen-
dence between the continental shelf and their respective land territories, justifying
by that their unilateral claims to the natural resources of the continental shelf (most
often the 200 Nm zone of seabed), and sometimes also to the waters covering the
shelf [72]. For example, the Argentinian decree of 11 X 1946 on the continental shelf
contained a stipulation in accordance with which the underwater platform, called also
the continental shelf, closely connected with land both in morphological and geolo-
gical sense [73].

The Peruvian presidential decree No. 781 of 1 VIII 1947 (similarly the oil law of
1952 and the mining law of 1971) established that the continental shelf represents
the underwater continent - therefore a morphological whole - located at a distance of
200 Nm from the land/island territory of Peru [74]. Similarly, the Brasilian decree
of 1950 stated that the seabed adjacent to the continent forms together with the land
to which it is contiguous an inseparable whole [75].

A primary significance is given to this factor - the principle of natural prolongation
- was given also by the Inter-American Conference in Dominican Republic (15-28
IIT 1956), which pointed out that from the geomorphologic point of view the
continental shelf is an integral part of the continental structure [76].

To summarise, one should agree with the view that principle of natural prolonga-
tion formulated by the ITJ in its ruling of 20 II 1969, and confirmed by consecutive
rulings of international tribunals on the continental shelf, was in fact to some extent
reconstructed separately from the GC IV (1958), as an element of the general
international juridical doctrine of the continental shelf, which according to the
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opinion of the ITJ was shaped and functions as one of the institutions of interna-
tional case-law, independently of the negotiation and adoption of GC IV (1958) [77].

However, it also seems that overcoming of the contiguity criterion, written into
the CG IV (1958), and in consequence the replacing of it by the natural prolon-
gation principle, was significantly facilitated by the dynamic criterion of technical
capacity to exploit by the 200 m depth contour adopted by the convention as
proper for determining the external boundary of the juridical continental shelf. In
the end, in most general terms, this criterion made the contiguity formula inade-
quate and impractical, therefore it had to be left aside [78].

Legislative and treaty practice of many states, both before and after the CG IV
(1958) was adopted, motivated to a large extent by the geomorphologic/geologic
characteristics of the seabed discovered with the progress of science and techno-
logy, extended far outside the traditional concept of the continental shelf in the
geographic/physical sense, and was in fact based on the principle of natural
prolongation. This indicated that the criteria for determining the external boun-
dary of the continental shelf given in CG IV (1958) should be modified, and in
effect the geographic concept of the shelf concept should be replaced. Therefore
new criteria for determining the external boundary of the juridical continental
shelf were needed.

Consequently in its ruling of 30 VI 1977 concerning the delimitation of the
continental shelf in the La Manche Channel (France - United Kingdom of Great
Britain and Northern Ireland), the Tribunal stated again (§ 100-101) that the
principle of natural prolongation is a fundamental principle and the main source
of the continental shelf doctrine [79].

The above rulings on delimitation of the continental shelf give strong proof
that at the basis of the juridical concept of the continental shelf lies mainly the
geophysical/geomorphologic factor, expressed by the principle of natural prolon-
gation of land territory of a coastal state [80]. UNCLOS (1982) in its art. 76 § 1
[81] only confirmed the correctness of this thesis expressed by international
judgements, and formulated the concept of the continental shelf in international
law [82].
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