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This paper is directed to those Agenda items for the Twelfth Session of the Council 
and for the Symposium on Economic Problems of the Rational Exploitation of Mediterranean 
Fishery Resources which relate to mariculture in the region and other possible improve
ments to the natural resources. Its context is the apparent likelihood of the progressive 
formulation and adoption in the reasonably near future of measures to protect these 
resources both from further pollution and from excessive or inappropriate fishing effort, 
as well as from the growing pressures of other uses of Mediterranean ’’ocean space”.

Multiple use of ocean space is not a new feature of the Mediterranean region} 
fisheries, tourism, maritime trade, disposal of waste all have long histories there. 
However, the greatly increased intensity of these activities in recent years, together 
with new ones, such as exploration for oil on the continental shelf, have added 
enormously to the interactions, and potential conflicts, between theaa uses.

Recognizing this, the 101 began, two years ago, an inter-disciplinary study of the 
development of the Mediterranean and its impact on the marine environment. This study was 
supported first by the Ford Foundation and then by the United Nations Development 
Programme.

The Mediterranean study i3 one among several regional projeots sponsored by the 101. 
The Mediterranean is, however, in many ways representative of the problems of the ocean as 
a whole with respeot to consideration of a new ocean regime. Thus, while being almost an 
enclosed sea, it has — unlike, for example, the Baltic and the southern North Sea - 
continental shelf, slope, and daep water areas. Important rivers flow into it. It is 
bordered by both ’’developed” and ’’developing” countries. Practically all uses of ocean 
space are exhibited in it. Some of its resources are already being fully utilized, others 
are not, Military use of Mediterranean ocean space impinges on peaceful economic uses of 
it. All coastal states of the region have an interest in those uses, but so also do other 
coastal states - and even Borne land-locked states. For such reasons, it is reasonable to 
view the Mediterranean sea as a model of the world ocean, and th.8 region as a model of the 
world community. A model is ”a small imitation of the real thing”, but in some ways the 
Mediterranean is larger than life. In particular, international conflict there is sharper 
than in many other regions, and resolution of such oonflict is desired far away from its 
3hore3 . Perhaps nowhere could there be more to be gained from peaceful regional develop
ment, and particularly from the peaceful cooperative U3 3 of the common heritage of ocean 
space.

Believing that particularly at the present time international non-governmental, as 
wall as inter-goyeramental, actions can be useful, the Board of Trustees of 101 and its 
Planning Council approved in principle, at their meetings in December 1973, certain 
extensions of the Institute's Mediterranean Study. In doing so thsy had in mind
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the number and diversity of initiatives for international cooperation in the area, some 
of which were reviewed at the fourth Paceia in Haribus Convocation (Malta, June 1973), to 
continue to promote cooperation at all levels aimed at agreements among the coastal nations 
for comprehensive management of the use of this sea, and for development and protection of 
its resources. Current initiatives include consultations among oity and provincial govern
ments for the control of pollution in the coastal zone, and intergovernmental agreements 
under the sponsorship of IMCO and FAO for the general control of pollution from ships and 
from other sources and for the management of the bottom fisheries. At present these lack 
a broader general framework, and in that situation it was agreed that the 101 should en
courage and support actions aimed not merely at the conservation and protection of the sea, 
but at positive improvement of its resources. Such actions will require for their 
eventual application an effective machinery for international management* Efforts to pro
mote them may therefore be expected to encourage the emergence of an appropriate regional 
regime, within the broader agreements that it is hoped will result from the forthcoming 
U.N. Conference on the Law of the Sea* It seems more likely that lasting cooperation among 
Mediterranean peoples can be achieved if eyes are turned to a possible more abundant common 
future than if efforts are concentrated entirely on the protection of current limited 
sectoral and national interests*

The specific present proposal is directed to the improvement of the fishery resources 
of the region. Unlike, for example, shipping and tourism, the fishery resources are 
essentially of interest only to the Mediterranean coastal nations, and to all of them, 
developing and developed alike. They are the ones who at present exploit the resources 
exclusively, who consume their products, and in whose hand3 their future lies. Many of 
the natural fish stocks extend beyond the limits of national jurisdiction, and move frcta 
one part of the region to another* These resources have a "natural" limit and the level 
of present use is near to that limit, but they could surely ba increased, givsn th9 appro
priate scientific and technical knowledge, the means and the will to invest in the 
application of that knowledge, and the nacessary international arrangements, to sustain and 
regulate a new bio-technical industry.

Mediterranean countries are large consumers of fish, they import much from other 
regions, and several of the wealthier countries fish also outside the Mediterranean — but 
with relatively diminishing success as the distant Atlantic stocks themsslves become 
depleted. Both prices and demand for fish are high. Any technical means of increasing 
the local resources would therefore be welcomed, and would be beneficial, provided that 
their exploitation oan be brought effectively under control and the benefits of improve
ment equitably distributed. In this connection we note that the catch from the Mediterranean 
by the "North—shore" countries is 5 to 6 times that of the "South-shore" countries on an 
absolute basis, and two times on a per capita basis. This discrepancy seems to reflect 
more the distribution of fishing effort than the distribution of the resources, as between 
North and South, and East and West#

Conversely, the existence of a technique for .resource improvement would in itself 
stimulate efforts to create an effective regulatory machinery. Furthermore, large-scale 
improvement of the living resources implies, in the long run, a systematic control and 
manipulation of the Mediterranean marine ecosystem and therefore the integrated management 
of all other interacting uses of the sea, whether they be polluting uses, mutually bene
ficial ones or simply competing for limited space.

The total catch of fish from the Mediterranean has bean for many years practically 
steady. The value of the rather low catch is, however, relatively vary high, because 
practically all fish caught in the ^diierranean is used for direct human consumption and 
ia sold at high prices.
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The resources are exploited at present most intensively by the European countries. 
Productive areas of continental shelf lie also, however, on the southern side, and in soms 
of the African countries the fisheries are rather important, Stocks of demersal fish are 
mostly yielding near the limits of their natural production and some are very depleted.
Some of the stocks of pelagic fishes are not yet fully exploited, but they are less 
valuable species.

In addition to offshore fishing of wild stocks, fish and shellfish culture in ponds, 
coastal lagoons and sheltered bays ard inlets is an ancient ard widespread industry in the 
Mediterranean area. This culture has consisted basically of collecting or entrapping young 
animals and keeping them under protected conditions for growth. Such forms of culture are 
critically dependent on continued availability of "undeveloped" coasts and unpolluted 
water. Although still a vigorous sector of industry, mariculture is under a continuous 
threat from the expansion of coastal industry and tourism. Yet tourism creates an ever 
greater demand for high quality fresh fish and shellfish (as well as for clean seas and 
beaches) so a successful extension of mariculture industries is highly desirable. How is 
this to be achieved, in the long run? There are several possibilities. One is to 
increase, locally, the basic biological production, which is generally limited by the 
availability of inorganic nutrients in the surface waters. It may be that means could be 
invented, not necessarily requiring huge inputs of energy, to bring "lost" nutrients back 
from the deep water to the surface, and occasional suggestions have been made to this end. 
Alternatively, additional nutrients, originating perhaps in sewage, could be introduced 
deliberately and selectively. Another line of possibilities is to divert a greater proposi
tion of the present natural produotion into animals of direct interest to man as food.
There are several approaches to this. One is to increase the natural living space of 
certain species, for example, lobsters and rock fishes, by building artificial "reefs" and 
the like —  experiments of this kind have been done in many parts of the world, including 
the eastern Mediterranean, with seme success. Another approach is to introduce new useful 
species, but such action may be ecologically hazardous.

A third approach is the rearing of young fish beyond the age at which they have an 
exceptionally high mortality, and releasing them into the open sea, or into more or less 
closed areas* Research to that end has been carried on for years in North Sea countries 
and in Japan, but very little in the Mediterranean. Success depends on many factors, 
ranging from knowledge of the breeding behaviour and of the pattern of larval mortality, 
to international agreement to ensure that the young are pennitted to grow up in the sea 
and that the harvest is limited and equitably distributed among fishing nations and 
fleets. There are many problems and more possible solutions. By one proposal young fish 
would be transported to better feeding grounds than they would normally reach in their 
wanderings from a natural breeding area. It would be necessary, in the experimental stage, 
to follow batches of released fish to see that they survived and grew at least as well as 
their wild cousins. A culture system of this kind opens, however, new perspectives to 
fishery development* There is, for example, the possibility of breeding improved varieties, 
and of using organic wastes from land to fertilize the initial operation of rearing the 
young. Better knowledge of behaviour patterns gained from attempts at rearing and at 
following the fate of released young, will help us to understand the natural changes in, 
and movements of, fish populations - which are still mysterious - and may lead to the in
vention of better ways of catching fish, based, as were ancient methods, more on subtle 
observation of behaviour than on the exertion of power. To this we may add the possibili
ties of controlling the movements of fish, that is, of herding them as wsll as leading 
them to capture.

In practice we imagine that mariculture would eventually involve a combination of many 
types and degrees of human "intervention" in the natural marine ecosystems, and that these 
would result in a complex mosaic of interrelated activities. All these derive from a 
combination of actions to enhance the natural biological production, and actions to divert 
more of that production to ends desired by man, while maintaining ecological stability and 
diversity. As with agriculture, such diversion may involve special habitat creation, and 
perhapB means of restraining and directing the movements of animals, but certainly it
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depends on our ability to control, to soma degree, the reproduction and early growth of the 
kinds of animals in which we are most interested* While a favourable combination of many 
other conditions — environmental, technical, economic, social, legal and political - are 
all necessary for husbandry of marine resources, the key to success must lie in the rearing 
of the young animals*

Recent events in the Mediterranean and elsewhere have shown the importance of resolv
ing conflicts between different "users" of the coastal waters. A significant source of 
conflict is the establishment of marina parks and reserves or other uses of the coastal 
zone leading to pressures to exclude local fishermen from certain areas in which they have 
traditionally fished. Elsewhere government- and industry-financed research and development 
programmes for fish culture have helped fishermen to accept governmental and inter
governmental fishery management measures which, when put into effect at a time that the 
resources have already been seriously depleted, can be hard on the fishermen in the short
term, even if they would bring benefits to them in the long-term.

With the above considerations in mind, the governors of 101 have proposed the creation 
of gin International Laboratory for the Improvement of the Living Resources of the 
Mediterranean. The work of the Laboratory would be primarily scientific, but its scope 
would include inter-disciplinary studies, both initially, and at later phases of applica
tion, as well as the promotion of international machinery required eventually for success
ful industrial operation. The International Laboratory would have its own research 
programme, but it would work closely with other research laboratories in the Mediterranean 
area, with the several regional international organizations concerned with the living 
resources of the area and with programmes that may be started to monitor and control marine 
pollution.

A seven-year plan has been outlined, and funds are now being sought, mainly from 
private sources (including public foundations and industrial enterprises), for its imple
mentation, starting with a first phase (two years) of systematic analysis of the problem 
and detailed planning of the Laboratory and its programme of work. The anticipated cost 
of Phase I is US$300 000.


