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This type of reef might be compared to a
hollow tower.

The height above the slab is:
— 2 meters for a unit weighing 10 tonnes:
— 3 meters for a unit weighing 12 tonnes.

The thickness of the walls varies from 0.4 to0 0.6
meters.

The Central shaft has a section of 1.2 meters.
The uppermost layer of roughwall honeycomb units
was fitted with four steel rods, 30 millimeters in
diameter, at a height of 0.8 meters. The purpose of
this procedure is to facilitate the siting of a series of
blocks, drilled through and through, which may be
easily removed for examination of their coloniza-
tion in the laboratory.

It should be noted that the taking of samples
from the blocks of type ““A’ reefs necessitated the
breaking of the cement bond of each unit which
over a period of time caused a not inconsiderable
reduction in the useful volume and the efficiency of
the reef.

The technical solution chosen has proved its
usefulness. It won the marked approval of the scien-
tists of the University of Genoa in Italy (Signors
Maurizio Pansini, Andrea Balduzzi., Riccardo
Cattaneo, Ferdinando Boero and Roberto Pronzato)
of the Zoological Institute who have been carrying
out for eight years, under the direction of Professor
Michele Sara, research into the invertebrates in the
Monaco Underwater Reserve.

This research which is carried out in collabo-
ration with the Monégasque Association for the
Protection of Nature has led to the publication of
several scientific papers.

The document which we publish at the end of
the present memorandum, with the permission of
the authors, provides valuable information.

B.4 — Number of reefs sunk

The Underwater Reserve of Monaco has been
fitted over ten years with the following:

- two honeycomb reefs with a unit weight of 7
tonnes;

— three octagonal honeycomb reefs weighing 10
tonnes;

— five octagonal honeycomb reefs weighing 12
tonnes;

— sixteen honeycomb reefs weighing 0.5 tonnes.

In December 1986 a pyramidical reef was
constructed consisting of 38 units in re-inforced
concrete with the following dimensions :

— length: 2 meters
— width: 1 meter
— height: 0.8 meter

it was sunk at a depth of 28 meters in an area of
sand in the proximity of the lower limit of the
Posidonia oceanica bed.

This reef, with a lenght of 14 meters, a width of
10 meters and a height of 3 meters, was immediately
colonized by many species of fish: wrasse (Labrus
turdus), bream (Oblada melanura L.), red muliet
(Mullus barbatus L.), Boops salpa L. and moray eel
(Muraena helena L.).

Seaweed has started to cover the units but it is
still too early to make observations of scientific
interest.

Conclusions

If the Monaco Underwater Reserve be consi-
dered merely a specific experiment in view of its
small area, on the scale of the territory of the Princi-
pality, it must above all be admitted that it is a
laboratory in which observations and research in a
protected medium may be carried out.

The growing interest shown by teams of scien-
tists from the Faculties of Science of Nice,
Marseilles and Montpellier and the University of
Genoa who regularly come to work here amply
demonstrate that the underwater installations and
the regulations which protect the site are both
useful and efficient.

The increase observed over a period of seven
years 1n the number and diversity of local species,
which have in the case of certain adults reached
exceptional sizes (Rock mullet, Mullus surmuletus,
35 centimeters ; Gilt-head, sparus auratus L., 0.85
meters, 10 kilograms ; Morone labrax : 0.8 meters, 8
kilograms) prove that with limited financial resour-
ces, a simple technique which is easy to master may
make possible the creation and equipment of coastal
zones allocated to the redevelopment of stocks of
fish and crustaceans.

These zones form natural reproduction areas,
fish forming schools outside the protected peri-
meter. On a larger scale, they can also be used as
protected fishing grounds where professional fisher-
men may carry out their activities provided that
these are regulated with regard to the number and
size of the fish caught.

Finally, it provides the authorities responsible
for sport fishing and tourism with the opportunity
of organizing interesting fishing trips for amateurs
during which it will be possible to make catches
under ideal conditions.

English vranslation by Graham Young.




