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La mer Adriatique s'étend en direction N.O./S.E. sur 700 Km et plus, tandis que la distance
entre Pescara (cbte italienne) et Spalato (cbte dalmate) est A peu prés de 200 km. La surface
occupée par 1'Adriatique est de 138.000 km?, c'est-a-dire 1/125 de la Mé diterranée entidre.

Si les ressources étaient distribuées unifor t, en id la production totale de
la Méditerranée comme 1.000.000 de tonnes/année, les prises annuelles de P'Adriatique
devraient atteindre les 50.000 tonnes. En fait elles sont cmq fons plus élevées.

Cela est dd 4 la trés grande produchvxté ire, 3 la fois déterminée par
les apports {erngénes des ﬂeuves qui débouchent en Adnabque, surtout du cbté italien et 2

jon du p conti

A peu pres 1/3 de la totalité des eaux continentales méditerr débouchent dans les
bassins Nord et central de I'Adriatique. Un rapport direct existe entre eutrophisation et
niveau de la production halieutique. Espéces qui sont présentes dans toutes les mers
italiennes, seulement en Adriatique constituent des véritables communautés exploitables.
Cest le cas de la plupart des mollusques bivalves benthiq détnhvcres et sestonophages.

La contribution de I'Adriatique 2 la production hali les 55%, dont
48% viennent de l'Adriatique septentrlonale et centrale. Toutefois le pourcentage de
contribution a baissé lors de ces dix derni¢res années.

La chute des prises globales ou Ia réduction des captures par unité d'effort concernent les
stocks des bivalves, par exemple la petite praire (Chamelea gallina), la coquille Saint-Jacques
(Pecten jacobaeus) ,etc., et les stocks des poissons démersaux. L'appauvrissement est lié
probablement 2 différents facteurs : d'un c6té 'augmentation de l'effort de péche qui, pendant
ces vingt derniéres années a triplé sur les bivalves cGtiers et doublé sur les poissons; de 'autre
c6té la mortalité "naturelle” accrue par les vastes anoxies qui ont affecté les fonds de
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The Albanian sea-coast includes the most eastern and southern parts of the Adriatic sea-
shore and the north-eastern part of the Ionian sea-shore. It is little dissected and there are few
caps and bays, and only one important island. The general length of the Albanian sea-coast is
450 km (excluding the coast line of the lagoons), from which 284 km belong to the Adriatic
Sea. The main capes are: Rodoni, Bishti i Palles, Karaburuni; and the bays are those of Drini,
Lalzi, Durres, Vlora, and Saranda.

1. The Albanian sea-coast is divided into two basic types from a geomorphological point of
view : a) the low coast, mainly accumulative of the Adriatic Sea and b) the high rocky coast
mainly corrosive of the lonian Sea (KABO ef l.,1990). The main geomorphological features
of the Albanian Adriatic sea-coast with a S-N extension are : the presence of the beaches, the
sands arrows and archs, lagoons, dunes and above all the presence of a highly expressed
dynamic of the coast line. These features are mainly connected with the sincline structure
that builds our Coast Lowland, and the solid deposits (53.250.000 tons/yr.) of the numerous
rivers. The presence of the cliffs, the rocky capes, the gritty beaches, and a limited dynamic of
the coast-line are the main features of the Ionian Sea with a SE-NW extension.These
geomorphological features are connected with anticline structures, the calcareous formations,
and the slight water flows (KABO, 1990).

2. The geomorphological classification is coherent with the geological one: a) there are
some discernible characteristic zones of the Albanian Adriatic sea-coast like those of swampy
accumulative (among the outfalls of the rivers), littoral sands, and radical rocks. In the last
one, we can discern some sectors, like that of calcareous of Kretac (Shengjin); sandy-clays of
Tortonian (Rodon) ; of alveolar-clays, and the sandy-conglomerations of Pliocen (Kavaje); of

'sandy-calcareous and clay-carbonics of Helvecen {Zvernec) (KONOMI, 1991); b) in the Ionian

Sea sea-coast, we can evidence : the zone of carbonic rocks of Juras-Paleocene(Uji i Ftohte,
Karaburun, Dhermi, Himare, Sarande) ; the zone of clay-alveolar sandy rocks of Oligocen and
Akuitanian (Radhi Piqgeras, Lukove) and the zone of the friable proluvial-deluvial rocks

I'Adriatique Nord et centrale. Pour ce qui concerne les petites espéces pélagiques, 'évaluation
des stocks par méthodologies acoustiques a enregistré la collapse du stock d’anchois aprés 1986
et seulement pendant les années 1990-91 la situation a changé, avec une remontée partielle de
la biomasse.

Par compensation biologique est tombée la biomasse des sardines et des autres pélagiques
comme les chinchards (Trachurus spp.).

Le stock des sprats qui avait touché le minimum en 1988-89 a commencé sa remontée et se
tient maintenant sur un niveau moyen.

Les fluctuations des petites espéces pélagiques bl is ind d de l'effort
de péche, qui d'ailleurs est resté 2 peu prés constant. En maniere ptmntau-e s'impose
I'aménagement des ressources littorales, en particulier des bivalves citiers et des stocks
démersaux du plateau continental.

Etant donné la complexité des pécheries médi (stocks multispécifiques) il n'est
pas possible d’aménager les ressources par TAC ou QUOTA. S'imp donc des
techniques qui visent d'un coté 2 la reconstitution des stocks exploités (contréle de 'effort de
péche, arrét saisonnier, zones marines protégées etc.) et de l'autre c6té a la valorisation de la
bande cbtidre (installations conchylicoles, récifs artificiels, cages d'élevages, mariculture en
géneral).
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(Orikum, Palase, Vrine) (KONOMI, 1991).

3. The littoral zone of Albania has its characteristic flora clearly differentiated from one area
to another : a) Ammophilia arenaria and Agropyron junceum are the prevalent species of
the dunes; b) Halimi portulacoides and Hal, strobil are prevalent
halophyle species of the saited lands; c) Limonium and Cerithmum are the prevalent
species of the rocky coast of the Ionian Sea; d) the Quercus ilicis class of the mediterranean
brushwoods vegetation is in the other rocky coast; e) the thermophyl downfall foliage
plantations of the Querceta pubescentis class are in the hilly supermediterranean floor of the
Adriatic. In the albanian coast many exotic species of the genera : Eucaliptus Cupressus,
Robinia, etc. are cultivated, but the main aspect is formed by the coniferous forests, where the
Pinus halepnensis is prevalent (Divjak, Poro etc . ) (VANGJELI, 1991).

4. The outer geomorphology of the coast is coherent with its inner topography; the isobats of
the corrosive zone are near the coast line, whereas they go away in the accumulative zone.
There are three evident belts of the Adriatic shelf : a) the littoral shallow (0-50 m) mainly with
sandy sediments ; b) the flat shelf lowland (50-100m) with sandy-aleuritic sediments ; c) the
shelf slanting lowland (100-200m) with aleuritic and aleuritic-deltic sediments (PAPA, 1985).

5. Among the hydrological caracteristics of the albanian coast, we can mention : a) the
values of the temperature of the superficial waters : perennial average value 19.2°C (Saranda)
and 17.7°C (Shengjin); the highest value 29.8°C and the lowest value 7.7°C; b) the water
salinity 30% -39.1% ; c) the tide amplitude 20-30 cm; d) the waves’ height can reach up to 3 - 5
m in the bays and 9 - 8 m in the open sea ; e) the currents follow a South to North direction
(PANO et al. , 1950).

6. Biogeographically, the albanian coast presents a special importance in the Mediterranean
basin. The biological studies of our coast are limited. Up to now 131 species of multicellular
algae, 251 species of fish, 46 species of echinoderms, 104 decapod species, 84 species of
molluscs, etc... have been identified. (GJIKNURI et al. 1991). The presence on our coast, of
such species of fish as : Luvarus imperialis. Ranzania laevis, Coelorhinchus coelorhinchus,
Lebistes reticulatus (RAKA et gl. 1991); of the algae Fucus virsoides, Tenarea undulosa,
Acetabularia parvula ; of the echinoderms Ophidi Holothuria helleri and of
the mollusc Charonia seguenzige completes their known spread in the Mediterranean.

7. Generally, the albanian coast is nonpoliuted and includes several virgin areas. There is
no record of mucus aggregates mucilage up to now. Nevertheless, there are some problems
caused by human activity such as : the pollution of the sea from the technological wastes in
the Bays of Viora and Drin, in the outfall of Seman, Shkumbin, Mat, etc. ; ruinous
explotation of the sand masses of the rivers and coasts ; the consequences from the forced
reclamation of the wetlands; the illegal use of explosive materials for fishing that have
caused reduction of valuable fish and of Penaeus kerathurus catches.

8. There is a great interest on littoral lagoons for their biological, ecological and economical
importance. Their general surface is 15 000 ha. They are not only important centers for the
fishery (about 8 000 kv/year ), and producing of the salt (Narte, 120 000 tons/year), but also
they are important centers of the water-fowls (Ardeidae, Phalacr idae, etc.).
The lagoon of the Karavasta is wellknown for the nesting of Pelecanus cnspus. Near the
lagoons there are some natural parks and reserves (GJIKNURI et al ., 1991).

9. It is forecasted that the albanian coast will be in the near future an object of a broad
intervention, especially for tourism. It is forecasted that only in 1996, the tourism will be
extended with 35 000 beds (from 4 000 of nowadays), whereas up to the year 2 000 this number
will reach 100 000. There have begun, a year ago, the prospects for the gas and oil by five

- foreign companies in the shelf of the albanian coast. Their activity can not exclude the

potential danger for the pollution of the environment.

The definition of the values of the different zones of this coast, their classification according
to the priorities, and on this base, the planification of the protection and exploiting masses
from all points of view, are some of the problems that need quick solutions. Some
international organisations have offered their help for the studies of the Albanian coast.
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Remote sensing of dynamic patterns in the Adriatic Sea
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The intention of the present work is not to review the overall remote sensing contribution
to our understanding of the physical oceanography of the Adriatic Sea in the last decade.
While remote sensing technology enables detection of the sea surface temperature, colour,
roughness and distance from the sensor, we limit our attention here to colour/derived
pigment (Coastal Zone Colour Scanner - CZCS) and temperature (CZCS infrared channel and
Advanced Very High Resolution Radiometer - AVHRRY). Majority of remote-sensing related
publications on the Adriatic justifies such a choice. Furthermore, we make distinction among
works dealing with in sifu calibration of pigment and temperature derivation algorithms,
those dealing with direct interpretation of pigment and/or temperature fields, and finally
investigations that make use of pigment or temperature data to corroborate in situ

and/or h ical modelling results or to derive current field information.
We pay particular attention to the last group and focus on remote sensing contribution to
currents and circulation studies of the Adriatic.

To this end we have first briefly reviewed a decade of classical oceanographic work (data
analysis and mathematical modelling) following ORLIC ef al, (1992). The review
demonstrates researchers’ bias towards general-circulation and wind-induced current related
themes, over the subjects of tidal currents, inertia-period oscillations and eddies. A similar
review of remote sensing papers shows predominant use of pigment and temperature fields
to cofroborate empirical and/or modelling findings regarding surface dynamics (often
general-circulation related features), and a somewhat surprising lack of interest in pigment or
temperature fields per se. However, it must be remembered that direct use of pigment and
temperature requires reliable derivation of those fields from noisy remotely detected scenes.

Gelati aggregates in the n Adriatic : Water column processes
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In the waters of the shallow Northern Adriatic, algal blooms and discoloured waters are not
exceptional since it has an enhanced terrigeneous input of organic and inorganic nutrients,
and essential metals. During the summers of 1988 and 1989, sticky whitish yellow slime
accumulations, up to 15 centimeters thick and several kilometers long, concentrated along
the western and to a lesser extent eastern coasts of the Northern Adriatic. The phenomenon
was repeated during August 1991.

The first public report of similar gelatinous {mucus or slime) accumulations in the
Northern Adriatic dates back to 1729 and detailed descriptions exist for the outbreaks in 1872,
1891, and several others in the 20th century. Marine scientists have long been puzzled by this
phenomenon and it is still poorly understood. Microscopic examination of the collected
material showed that generally the mucus contained different planktonic and sometimes
benthic organisms. Various species of pelagic diatoms, from time to time dinoflagellates and
benthic diatoms, were most frequently recorded, as well as numerous cyanobacteria.

In view of the dominant organisms found within the mucus, some authors suggest that
mucus is produced by phytoplankton, though others cast doubt on its pelagic origin,
implying that it is derived from benthos. Data and field observations of mucus structure,
behaviour and the organisms involved have accumulated, and several authors tried to

plain  the hanism of the ph by analysing the biochemical position of
mucus, surveying aggregates for organisms, and determining environmental factors before
and during the outbreaks, but none convincingly.

In 1990, a research programme aiming at elucidating the origin, development, and

Consequently, the need for, and interest, in pigment fields seems to be reflected in a b
of papers that have been devoted to retrieving algorithms calibration.

Within the framework of auxiliary use of pigment and temperature data we consider in
more detail studies that relate remotely observed patterns to the influence of the Po river
discharge. BARALE et al. (1984) were among the first to use the CZCS visible radiation and
apparent temperature to trace motions in the surface layer. Most recently STURM et al. (1992)
explored Po-affected pigment patterns on the Adriatic shelf. The two works span a series of
papers that consider the extent to which remotely observed patterns correspond to a
particular, more conventionally studied, aspect of the Adriatic Sea circulation.

In conclusion we project the most immediate future for the remote sensing research of the
Adriatic Sea.
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conseq; es of g aggregates in the Northern Adriatic was launched by the
Observatory of the Northern Adriatic, Trieste, with participation of five laboratories from
Austria, Croatia, Italy (regions Friuli-Venezia Giulia and Veneto) and Slovenia. A field
programme in the Northern Adriatic including the Gulf of Trieste and the Kvarner region
followed the development of water column stratification, inorganic and organic nutrient
dynamics, seasonal changes in suspended matter, microbial plankton, phytoplankton,
microzooplankton and net zooplankton, sedimentation rates, microphytobenthos,
meiobenthos and macrobenthos. The in sifu distribution, development and transformations
of macroaggregates were surveyed by SCUBA divers and different types of aggregates
analyzed biochemically and under the microscope.

Of the two years studied, the summer of 1990 was characterized by modest development of
macroaggregates in the form of stringers up to a few centimeters long, little flakes and loose
masses in the form of small clouds or veils, but without larger accumulations on the surface.
The distribution of macroaggregates within the water column was related to the stratification.
During 1991, besides the forms observed in 1990, larger and more compact rounded structures
were observed in the water column in July, and initially transparent strands on the surface
amassed into sticky slime accumulations along the northern Adriatic coasts during August.

In this communication a preliminary analysis of some data deriving from the northern

Adriatic Observatory Programme is given, and the importance of different pelagic processes
for macroaggregate development and slime accumulations is discussed.
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Marine snow, mucus aggregates and bottom anoxias: Consequences for
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In the years 1988 and 1989 floating carpets of gelatinous substances (“mucilagine”) covering
great parts of the Northern Adriatic shocked fishermen, tourists, politicians and scientists
alike. At least the latter had known large mucus aggregates as an episodic feature of the
summer water column for many years and fishermen's tales of nets clogged by gelatinous
masses ("mare sporco") are known from several places for the last century.

Several conflicting hypotheses have been put forward for the observed phenomena and a
collaborative research project in the framework of the ARGE Alpen Adria has been
implemented involving research groups from Italy, Croatia, Slovenia and Austria. We want
to review here the state of knowledge of the effect of this phenomenon on the benthos and
on exchange processes between the sea bottom and the water column.

Towards the end of spring phytoplankton blooms small flakes appear derived from
extracellular released organic matter by phytoplankton algae. In a2 well mixed water column
these flakes settle to the bottom and are consumed and remineralized by benthic biota. When
the end of the spring bloom and the production of the initial flakes extend into the stratified
period typical of the North Adriatic summer, the flakes are prevented to settle through the
pycnocline into the cold and dense bottom water and remain in the superficial water column.
Colliding flakes may merge into larger aggregates, forming "stringers” and "clouds”
constituting spatial heterogeneities within the water column, showing enrichment factors for
nutrients, phytoplankton, bacteria and flagellates of several orders of magnitude whereas the
ambient water appears to be depleted in nutrients and biota. Larger aggregates efficiently trap
inorganic (e.g.clay) or organic particles (such as fecal pellets) on their way to the bottom and
prevent their sedimentation, effectively closing off the bottom from the input of organic
matter. Towards the end of the summer the “clouds” - having attained a size exceeding 1 m -
collect at the pycnocline in depths between 15 and 20 m. They are laden with trapped
particulate organic and inorganic matter, their interior is anoxic with high concentrations of
hydrogen sulfide. Within a few days they settle through the pycnocline and arrive on the
bottom of this shallow sea.

Settling clouds suffocate filter feeding epibenthic fauna, such as sponges and ascidians. The
ensuing hypoxic or even anoxic conditions, due to the oxygen consumption during the
breakdown of this pulse of organic matter in the confined bottom water layers, leads to mass
mortalities of the macrobenthos over hundreds and even thousands of square kilometers
within a few days. The consequence of the formation of the mucus aggregates thus becomes
the cause of bottom anoxias. The regeneration of these bottom communities consisting of
large perennial species takes many years and has not been completed in many locations
affected within the last decade due to recurrent oxygen crises, thus depriving the system of a
possible regulatory mechanism for pelagic biomass production through the grazing action of
the benthic suspension feeders. In this way the consequences of bottom anoxias may
contribute to the causes of further blooms and mucus aggregate formation in a vicious circle.

Although Marine Snow is an ubiquitous phenomenor in all seas, mucus aggregates of the
size and extent as those described above have rarely been described outside the Northern
Adriatic. Its origin lies in the pelagic system. Microphytobenthos production - which has been
suspected as the cause of the "mare sporco” cannot account for the observed large scale
phenomena due to its small magnitude. The generation of extensive subpycnocline anoxias -
which is also typical for other areas experiencing similar water column conditions (Skagerak,
Gulf of Mexico, Chesapeake Bay) - interrupts the usual pathways coupling the pelagic and
benthic systems. The previously existing regulatory feedback between pelagic production and
benthic consumption by large sized suspension feeders is replaced by a one-way forcing of the
benthic biota by escalating pelagic processes.
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The Adriatic Sea is considered in relation to the prospect of implementing coastal area
management, namely of increasing rationality in sea resource uses and protecting the
ecosystem. The main objectives of this paper are to : (i) put into evidence a range of leading
factors and processes through which the management of the Adriatic Sea differs from that of
other parts of the Mediterranean Sea and, sensu lato, of the semi-enclosed marine basins as a
whole; (ii) to approach these aspects and processes through some’ general system-based
conceptual tools; (iii) to relate the subsequent deductions to the directions that the United
Nations system has provided for implementing coastal area management.

Analysis starts from some natural processes relating to plate tectonic dynamics and climatic,
hydrological and erosion cycles, and deals with: (i) the establishment of the jurisdictional
continental shelves which has opened the prospect of setting up coastal management
patterns; (ii) the nature and content of the potential Adriatic management pattern; (iii) the
Adriatic use framework; (iv) the Adriatic use-use relationship model leading to the
consideration of coastal use dif iati dinati pti (v) the Adriatic uses-
coastal ecosystem relationship model relating to the need to prevent collapses of the
ecosystem.

Through this approach the complexity of coastal management is self-evident. On the one
hand, the Adriatic sea is subjected to natural processes making the ecosystem fragile. On the
other hand, this semi-enclosed sea, included in a wider semi-enclosed sea, namely the
Mediterranean Sea, is affected by high human pressure in the Italian side and is involved in a
wide range of resource uses which to a large extent are conflicting. Because of this, advanced
methodologies are to be experienced in order to ensure evolutions in management consistent
with the need to enhance the environment and keep available sea resources for future
generations.

The conclusion is that these methodological bases are consistent with the leading principle
of the Integrated Coastal Area Management (ICAM) but that, in spite of the efforts made by
the United Nations system, the route to the establishment of specific methodological
approaches is still to be delineated. In this context the Adriatic Sea can be regarded as a marine
area to which experimental and driving ICAM-inspired initiatives are appropriate.
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Large-scale oceanic features detected by airbone and spaceborne SAR
in the Mediterranean Sea
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Airborne SAR DATA

During the MAC-Europe Campaign in June/July 1991, the NASA JPL synthetic aperture
radar (SAR) carrying a polarimetric 3-frequency SAR operating at 440 MHz (P-Band), 1.25 GHz
(L-Band) and 5.30 GHz (C-Band) flew several missions over the Gulf of Genoa and the Strait
of Messina.

On 22 June 1991, SAR images were taken over the Gulf of Genoa showing an anti-cyclonic
eddy south of Genoa with a diameter of approximately 15 km. Model calculations carried out
by V. CASULLI (University of Trento) and G. MANSELLA (ENEA, La Spezia) show that this
eddy is generated by the modification of the steady cyclonic circulation caused by wind forcing
and the interaction with the coastline and the bathymetry. This model result is also
substantiated by AVHRR images. .

On 28 June 1991, SAR images were taken over the Strait of Messina showing a strong non-
linear internal wave train south of the Strait of Messina. This wave train was imaged several
times. By correlating successive SAR images, the propagation speed of the internal waves was
determined.

During the passes over the Strait of Messina the JPL SAR was operated in an interferometric
SAR-mode by using two antennas. Surface current velocities as well as correlation times are
derived from these interferometric data (R. CARANDE, JPL)

Spaceborne (ERS-1) SAR Data

ERS-1 SAR images were obtained on several occasions in the period from 7 January to 22
March 1992, over the Strait of Gibraltar during spring tides. These images show non-linear
internal wave patterns propagating eastward as well as long wavelength patterns in the
western part of the strait which are very likely caused by atmospheric effects.

On May 17, 1992, an ERS-1 SAR image was obtained over the Strait of Messina during a
spring tide. This image shows internal waves north of the Strait of Messina.

The ERS-1 SAR images obtained over these two Straits are interpreted oceanographically.
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-

of Organic Ch

Mineral oil spills appear on the ocean surface radar images as dark patches. However, dark
patches can also be caused by natural surface films floating on the sea surface. These natural
surface films are produced by plankton or fish and are often encountered in coastal regions
where the biological productivity is high.

Monomolecular surface films reduce the radar backscattering cross section by a similar
amount as do mineral oil films. This implies that the exclusive application of a single-
frequency radar for monitoring oil pollution would often lead to false alarms.

However, there seems to exist a possibility to discriminate between mineral oil films and
monomolecular sea slicks by using multi-frequency radars. This technique exploits the fact
that the damping of ocean surface waves exhibits a resonance-type behaviour in the short
gravity wave region which can be described by Marangoni wave damping theory (see e.g.,
CINI and LOMBARDINI, 1978).

Results of multifrequency radar backscattering measurements carried out over several
artificial monomolecular sea slicks of different physico-chemical properties and over mineral
oil spills in the North Sea are presented. They show that the functional dependence of the
reduction in backscattered power on radar wavelength and incidence angle is quite different
for monomolecular sea slicks and mineral oil films.

It is proposed to exploit this difference in developing a multifrequency radar technique by
which it is possible to discriminate between mineral oil films and natural surface films.
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The general term ocean colour is used to indicate the visible spectrum of upwelling
radiance as observed at the sea surface. This radiance is related - by the processes of absorption
and scattering - to the presence, nature and abundance of substances in the surface layer of the
sea, the water constituents (i.e. planktonic pigments, the concentration of which can be
related to biomass in the first optical depth of the water column; degrading organic matter,
such as the so-called yellow substance; or total dissolved and suspended matter in general).
Different water masses can be classified according to the kind of the water constituents
shaping their optical properties (see BARALE, 1991, and references therein).

Two main water types, referred to as case I and case 2 waters, can be identified in the sea. In
case | water, the optical properties are dominated by biological constituents. These include the
photosynthetic pigments of phytoplankton, as well as other dissolved organic matter liberated
by the algae and their debris. This water type is usually found offshore, but it occurs also in
coastal regions with arid climate, considerable depth and limited coastal runoff. The range of
case | water spans from blue, oligotrophic waters (with pigment concentration below 0.1
mg/m3), to biologically active waters (pigments concentration around 1 mg/m3), as well as to
green, eutrophic waters (pigment concentration as high as 10 mg/m3) like those found in
upwelling areas. Case 2 waters include as well particles from terrestrial runoff, suspended
sediments of variable nature, dissolved organic matter and other particulate substances. This
water type occurs in coastal zones with high coastal and fluvial runoff, or near mud flats,
estuaries and river deltas, as well as in shallow offshore zones. The total area covered by case
2 waters, not optically dominated by plankton alone, is just a small fraction of the global
marine surface. It represents however an important topic of research, as it is in such waters
that most human activities take place, that most of the marine resources to be exploxted
concentrate, and that most dramatic can be the dangers c ted with envir
pollution.

The retrieval of environmental parameters from ocean colour observations depends
essentially on the understanding of in-water optical properties, and of non-marine (i.e.
atmospheric) contributions to the remotely sensed signal. In practice, it is necessary to
develop algorithms and/or models describing the relationship between remotely sensed
radiance and water constituents. A considerable experience has been gained in this field by
virtue of the Coastal Zone Color Scanner (CZCS) experiment (HOVIS et al., 1980). Three main
kinds of algorithms must be used to esti marine envirg tal parameters from the
signal measured from a sensor like the CZCS (GORDON and MOREL, 1983). First, the sensor-
recorded digital counts are converted into apparent radiance values by means of a calibration
algorithm, accounting also for sensor response variations. Second, the apparent radiance
values are corrected to derive upwelling water radiances, or sub-surface reflectances, by means
of an atmospheric correction algorithm. And, third, these estimates are used to calculate
pigment concentration or, in alternative, other parameters such as total suspended matter, or
a diffuse attenuation ccefficient, by means of a pigment algorithm.

The remote assessment of optical properties of the sea surface finds several applications in
the fields of marine biology and ecology at large, water quality and sediment transport, water
circulation and dynamical processes, as well as in the fields of energy transfer, carbon cycling
and climatology in general. In the Mediterranenan region, CZCS data have been used to
explore processes related, one way or the other, to coastal and river regimes. The basin, in fact,
presents relatively clear, oligotrophic waters in the pelagic region, where the signal due to
planktonic pigments is low, but has dynamic near-coastal areas, where peculiar phenomena
occur, and enclosed basins which model the larger oceans. Major rivers such as the Nile,
Danube, Rhone, Po, Ebro, Guadalquivir have distinct plumes interacting with the marine

Topographie océanique
Perspectives de TOPEX/POSEIDON

A. CAZENAVE & M. LEFEBVRE

Groupe de Recherche de Géodésie Spatiale
Centre National d'Etudes Spatiales, Toulouse (France)

La nécessité de connaitre le rdle de I'océan dans I'évolution du climat a été soulignée.
Connaitre c'est observer, mesurer pour pouvoir modéliser. Les mesures effectuées doivent
avoir une exactitude et un échantillonnage optimisé pour obtenir des réponses quantitatives.
Le rdle unique des observations par satellite tient 3 leur précision, 2 la couverture dans
I'espace et le temps, et 2 la technique de mesure utilisant un instrument unique
soigneusement calibré.

Parmi ces techniques, I'altimétrie joue un rdle majeur. Instrument tout temps, le radar
altimétre a une précision centimétrique. Si on fait avec soin grice 3 des mesures auxiliaires
les corrections dues au milieu de propagation (ionosphére, troposphére) et aux propriétés du
milieu réfléchissant (biais électromagnétique) la mesure verticale satellite-océan est connue
avec une précision de 2 A 3 centimetres. Pour l'interpréter il faut connaitre I'orbite du satellite
porteur avec une précision équivalente. On a alors accds aux variations de la topographie
océanique.

La topographie moyenne en l'absence de courants, appelée géoide marin, est une
équipotentielle du champ de gravité. Les "trous et bosses” sont la signature gravitationnelle
des structures géophysxques terrestres : convection dans le manteau, évolution de la
lithosphe P ion permet de participer 2 la connaissance de la terre.

1!

Superposé au géoide marin on trouve le signal venant de la circulation océanique : une
composante moyenne et des variations temporelles. Les variations temporelles sont 2 toute
échelle d'espace et de temps. On peut distinguer les grands courants de bord ouest, l'activité
turbulente - découverte dans les années 60 - des anneaux et tourbillons, les ondes se
propageant a travers les océans tropicaux, les variations saisonniéres, annuelles et
interannuelles liées aux variations de forgage par échange thermique ou friction du vent, les
effets des marées luni-solaires, sans oublier les variations séculaires - variations du niveau de
1a mer - dues au réchauffement thermique direct et 2 la fonte partielle des glaciers tempérés et
calottes polaires.

Pour mesurer de fagon fiable ces différents effets et introduire les mesures par des
techniques d'assimilation dans des modeles, il faut définir un systéme altimétrique prenant
en compte le spectre des différents phénoménes. L'altimétrie par satellite a déja donné grice &
GEOS 3 (75), SEASAT (78) et GEOSAT (86-89) des résultats importants qui seront rappelés.
ERS- lancé en juillet 1991 est équipé d'un radar altimétre venant assurer le relais avec les
missions précédentes. TOPEX/POSEIDON est une mission altimétrique de référence congue
comme telle, lancée en juillet 1992. Le satellite est placé sur une orbite soigneusement
sélectionnée. La charge utile comprend 2 altimatres - dont 1 bifréquence - 3 systémes de
positionnement précis, 1 radiometre radiofréquence, un systdme de contrdle d'attitude et de
maintien d'orbite.

De plus le segment sol a été congu de maniere A fournir des données géophysiques
calibrées, et dont l'exactitude est vérifiée, 3 la communauté des océanographes et en tout
premier lieu aux 38 chercheurs principaux du Sciences Team qui ont participé 4 la conception
de Ia mission et a 'évaluation des premiéres données.

TOPEX/POSEIDON est le premier satellite scientifique congu dans le cadre du programme
WOCE (World Ocean Circulation Expenment) dont il est un des éléments majeurs. Le
satellite ERS- 1 apportera un comg T'alti ie assurera la couverture des
zones polaires et un complément déchantxlloxmage Le diffusiometre donnera une

dynauu:al and bio-geo-chemical environment. Within the range of the plumes as in coastal
areas in general - it is often impossible for the CZCS to d ish g of biog
pigments from that of other dissolved and ded water con: r However, the
observation of such features provides important clues on frontal or current dynamics, and on
potential correlations with nutrient enrichment or pollution.

Another promising application is that concerning primary production assessments, which
involve the combined use of remote estimates of biomass and a suite of auxiliary data on
plankton distribution, properties and physiological state. In order to evaluate the daily
production of a given area of sea surface one also requires : estimates of the irradiance at the
sea surface, corrected for cloud cover; at least two parameters of the photosynthesis vs light
curve; and at least three parameters of the biomass profile vs depth. Early devel its on

C du champ vent. WOCE recueille depuis 1991 et pour 5 ans au moins dans une
premiére phase les données océanographiques. Il s'agit d'un effort international sans
précédent: nombreuses sections hydrographiques, recueil d'échantillons d'eau de mer, mise
en place de plusieurs centaines de bouées de surface, de flotteurs immergés, déploiement de
courantometres, de marégraphes, de systémes de sondages acoushques Lu modeles dont le
développement est facilité par la capacité des grands ord: ble les
données spatiales assurant la couverture mais limitées a la surface et les données in situ.

Dans 5 ans nous disposerons d’un modele de base réaliste de la circulation océanique
incluant un modéle complet de marées, des valeurs des échang&s Lhenmques entre océans et
leurs variations sai lles et i Ces modeles d'océan

this subject include empirical approaches to the correlation of pigments, biomass profiles and
production, and spectral light/photosynthesis models. Applications have been reported for
the Mediterranean Sea, and in particular for its western basin (MOREL and ANDRE, 1991).

At present the complete CZCS image archive on the sites of European interest is being
exploited in the framework of the Ocean Colour European Archive Network (OCEAN)
Project. This integrates three long-term objectives: to generate a European data base of bio-
optical information on the marine environment (using the historical CZCS data); to promote
the use of ocean colour data in an Application Demonstration Programme devoted to marine
regions of European interest; and to develop a 'network’ of scientific groups and facilities
capable of supporting in Europe future ocean colour missions.

The main requirement for future ocean colour sensors is to reduce the number of
unknowns when retrieving pigments from radiance spectra. At present, the factors which
limit the use of ocean colour are the determination of the aerosol contribution to the signal,
the separation of the contribution of different water constituents from that of planktonic
origin, and the retrieval of information about the vertical distribution of the phytoplankton,
its specific absorption, and its physiological state. Imaging spectrometers will improve the
potential of ocean colour applications (see VAN DER PIEPEN et al.,, 1991). However, increased
investments will be required to solve residual problems in data pre-processing, archival,
high-level data processing and scientific analysis, and coordination for research activities.
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seront couplés avec des modéles d'atmosphére et permettront la prévision du déclenchement
et de la relaxation de tels El Nino. La quarmté de carbone absorbée
pourra étre calculée. Une limite supéneure des variations du niveau de la mer pourra étre
donnée.

Ce premier effort doit étre suivi par une observation permanente du systéme océan pour
plusieurs décennies. Les délais pour décider et mettre en oeuvre des systdmes spatiaux
nécessitent des décisions rapides. L'expérience acquise par TOPEX/POSEIDON et ERS-I permet
d'ores et déja de fournir tous les éléments techniques et scientifiques.
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The role of Semi enclosed seas role in the new Space observation era

Roberto FRASSETTO
Institute for the Study of the Dynamics of Large Masses, CNR, VENICE (Italy)

The Mediterranean is taken as the most representative and complex case of the major
semi-enclosed seas of the world. In the face of global envi tal and climatic changes and
of demographic explosion, satellite monitoring appears as an essential premise for its
integrated management.

A timely assessment and prediction of the impacts of such changes depends on the
availability and proper processing of interdisciplinary data, on scientific understanding of
reliable information and on subseq conti itoring for control.

Data - the major source of analysis and modelling - are still failing to satisfy users in time,
space, quality and quantity; they need better integrated collecti overall dardisati
intercomparability and long continous time series of in situ measurements. The new

generation of Earth observation satellites planned by ESA, NASA and NASDA will provide a

major contribution to the solution of these but the exp i of the
amount of data will require sound management including validation, distribution and
technology of use. The planning of such is in progr or proposed by various
international and national organisations at the present time.

An integrated of g d and space data aimed at scientific and application
users is needed also in the Mediterranean region. Archives of monitored data are planned in
programs such as MEDIAS, an IGBP proposed regional center, or in long-term experiments
and research programs such as PRIMO, POEM, or the Blue Plan. They should not exclude
larger views of interdisciplinary data sets and the creation of meta-data referral systems with a
coordination of UNEP, EEC, CIESM, WMO and other international and national
organisations that deal with the many contributing factors of environment variabilities and
trends. This would further serve such actions as planned by the World Bank and the
European Development Bank in the Mediterranean area.

Remotely-sensed sea surface temperatures :
cheap, adequate, convenient and significant information for all disciplines

Claude MILLOT

Antenne du Centre d'Océanologie de Marseille, La Seyne, {France)

The physical oceanographers who have been processing infrared satellite data for about 20
years integrate more and more the resulting information to put forward working hypotheses,
prepare and conduct experiments at sea and analyse in sifu measurements. This should
account for the interest to be given to a signal emitted by a few-micron superficial layer.

Nevertheless, some field physicists remain unattracted by this information as well as many
biologists, chemi di tologists and other scientists working on marine pollutants or
coastal engineering. A major reason might be that the importance of the mesoscale
phenomena (10 to 100 km, days to months), which are relatively intense and have generally a
strong signature on the sea surface temperature (SST), is often underestimated. The aim of
this presentation is to bring more evidence about the interest every scientist should find in
analysing remotely-sensed SST images.

Practically, while in the office, one can purchase (sometimes with less than a dozen ecus a
1000km x 2000km scene with a =1 km2 pixel) either numerical data or printed images at
several places where these data have been archived for years. While at sea one can receive
data in real time on board. It is possible to process the data and get coloured SST images with a
simple micro computer in few tens of minutes. Provided the signal is oceanographically
relevant, which is easily checked with basic knowledge and a bit of practice, one can infer
information on the distribution of the surface water masses, the direction of the surface
currents and, with a minimum background in physical oceanography, have indications on
the dynamical structure at depth. Several examples will be given about the relationships
b SST and par relevant to disciplines other than physical oceanography.

An atlas covering the whole Mediterranean Sea, and dealing with the analysis of
reg ive images, monthly maps of thermal fronts and statistics collected during a 9-year

The Mediterranean has unique features. Placed between temperate and subtropical
from mountains to deserts subject to large seasonal variabilities, it is a challenging area for
science. Oceanographers have always considered it a convenient model sea where most ocean
mechanisms occur at time scales often one order of magnitude smaller than on the main
oceans, and where campaigns can be conducted with less strain.

In order to better define the role of this semi enclosed sea on the global scale climate and
environment change, and in reverse its response to global scale changes, research should be
directed with greater priority towards the understanding of regional and global scale processes
relationship. Compared to the global oceans, the relatively small semi enclosed seas offer the
best opportunity to study and understand integrated mechanisms and relate them later to the
global scale ones, as they offer excellent test areas for experiments, calibrations,
interdisciplinary research and synergisms.

A number of interesting questions find answers in this regional context, for example the
possibility to plan interdisciplinary research between meteorologist-oceanographers and
hydrologists, so as to deal with the problems of water, from precipitation trends, catch
runoff and ocean mixing and evaporation and coastal alterations. This could be a subject of
discussion within CIESM and with other international organisations. There is also an
opporturity, in this decade, to frame local and regional research in the major global
international research programs such as WCRP, WOCE, TOGA, GEWEX, IGBP.

One other major contribution to environmental and climatic changes would be to
transform the bibliographical wealth of CIESM in a practical information and referral system
for the study of historical evolutions, variabilities, and tendencies. The present and coming
earth observation management may benefit from historical data when alterations of specific
processes and trends must be verified in a relatively short time. With a quality screening of
products performed yearly by CIESM Committee chairmen and periodically by the Director in
an integrated review of interdisciplinary mediterranean evolution there is certainly a way to
derive useful syntheses and overall information on mediterranean facts.

The major Space Agencies including ESA are oriented towards new strategies in the
organisation of the Space and Ground components, separating routinely Earth Observing
services from Environment monitoring and scientific research. To prepare professionally
each nation and user to benefit from this gigantic Earth Observing system will take time. But
time should not be lost if we want to keep pace with the technological advances and facilities
offered. Perhaps CIESM can contribute to enhance the know-how and progress in the role of
science for a better life.
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pe':iod (LE VOURCH et al., 1992) will be presented and made available during the congress.
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Télédétection et gestion du milieu cotier
R. PRUDHOMME et J.M. FROIDEFOND

Département de Géologie et Océanographie
Université de BORDEAUX 1 (France)

La télédétection, si on l'entend au sens “télédétection satellitaire”, peut apporter aux
gestionnaires des syste cotiers des élé ts d'analyse uules pour répondre a un certain

nombre de problémes. Elle peut étre iée de fagon compl alap graphi
aérienne. Des ples pris en Atlantique me per de ir mon propos et de
montrer quelques-uns des d ines oll ce moyen d'acquisition des données sé révele trés

efficace.
1. Connaissance et tracé de la ligne de rivage instantanée

La vitesse d'atténuation de la lumitre dans l'eau est fonction de plusieurs parameétres
principaux : la longueur d'onde du rayonnement, I'épaisseur de la tranche d'eau traversée, la
pureté des eaux et leur charge en particules, la présence ou non d'un fond homogane.

Le rayonnement est absorbé plus ou moins vite en fonction de la longueur d'onde. En
particulier, le Proche Infra-Rouge (SPOT XS3, 800-900 nm) est soumis 2 une absorption trés
- rapide et quasi totale en quelques centimatres d'eau C'est une propriété intéressante pour
définir sur les images la limite continent-eau. Des études expérimentales en cuve ont
évidemment confirmé ce processus et montré que 50% de l'énergie lumineuse du Proche
Infra-Rouge disparaissait dans les 8 premiers centimétres d'eau claire, et qu‘a partir de 15 cm,
on pouvait considérer que l'absorption était presque totale.

- application

L'exemple de la lagune d'Arcachon (cote atlantique de la France) est démonstratif.

b - Histogramme des luminances selon A-B
(comptes sumériques ) A-B = 60 km
.o . S = Limite de submersion cn =23
a - Image SPOT XS3 du 08/09/91
© CNES-SPOT IMAGE
€ —

Les images SPOT XS3, Proche Infra-Rouge (fig a), sont utilisées et une étude des
histogrammes des comptes numériques des images effectuée sur des transects de la lagune (fig
b). Une "limite de sub ion"” qui correspond au passage eau-plage a donc été définie et
vérifiée sur le terrain. Le tracé sur les images XS3 de la courbe isovale correspondant 2 cette
valeur coincide avec la ligne instantanée de céte. Sa précision cartographique est celle du
pixet, en surface, 20m, et, en profondeur, on peut estimer l'erreur comme inférieure 3 15 cm.
Cette marge d'erreur est tolérable pour une cartographie 2 1/20.000.

- extension 2 la cartographie de la zone intertidale

Dans le cas d'une mer 3 marée, il est tentant de rechercher les images prises 2 différents
moments de la remontée du niveau marin et de tracer ainsi plusieurs lignes de cbte
instantanées. Ceci a été fait pour la lagune d'Arcachon dont la cartographie des milieux
intertidaux a été obtenue avec cing images correspondant a cing ions diff del22
3,5 m au-dessus du niveau des plus basses mers.

11 C i de la bathymétrie

Si la longueur d'onde du Proche infra-Rouge est rapidement absorbée, en quelques
centimetres d'eau, les longueurs d'ondes du vert et du jaune-rouge sont susceptibles d'une
pénétration importante dans le milieu marin, et donc de révéler les formes sédimentaires qui
le tapissent et de permetire une approche cartographique sur de faibles profondeurs. Les
études ont montré que la pénétration maximale se situe en zone citidre vers une longueur
d'onde de 550 nm, soit au centre de la bande XS1 de SPOT. La bande XS2, centrée sur 650 nm

donne quant 2 elle des informations sur des prof dres. Dans le cas traité ici, celui
des passes d'entrée de la lagune dArcachon, nos estimations se sont limi 210 m La
procédure a été de rechercher des d de validation sur le terrain, en 'occurence une

carte récente A grande échelle, d'associer aux valeurs de la bathymétrie les valeurs
radiométriques de I'image, de définir enfin une ‘courbe d'ajustement entre ces deux séries de
valeurs, et d'utiliser cette corrélation pour aux d'i inescence de l'image
une valeur de bathymétrie.

La spatiocarte obtenue, comparée A la carte bathymétrique montre cependant des
déplacements de bancs de sable, des nouvelles formations qui sont intervenues dans un délai
court de quelques semaines. Ce moyen d'obtenir un i de la topographie proche de la
surface ne peut cependant étre reproduit sans précautions a d'autres moments, il convient
alors pour la comparaison des cartes de tenir le plus grand compte des variations de visée, de
hauteur du soleil en particulier.

IIL Suivi en mer des matiéres en suspensi pul par les fl

Les matieres en suspension expulsées par les fleuves ont un effet trés important sur les
envi cOtiers et q ; elles peuvent également servir de support 2 des
poll et la c i de leur dy ique et de leur cinématique de dispersion peut
s'avérer essentielle. SPOT XS peut étre utilisé pour des cibles réduites en dimensions et
NOAA (AVHRR) pour des surfaces plus importantes.

Les bandes XS1 et XS2 de SPOT conviennent pour une étude détaillée des fronts turbides,
mais il est nécéssaire d'avoir une "vérité terrain”, contemporaine de la date de saisie de
I'image, sous forme de mesures de reflectances in situ, sur la surface de I'eau, et sous forme
de prélévements d'eau de surface pour des mesures de concentration de matieres. Ces
données, plus aisées 2 obtenir avec AVHRR (NOAA), permettent d'établir une courbe de
corrélation entre radiométrie et concentration et, par la suite, de tracer les courbes isovales de
concentration des sédiments en suspension en surface (exemple de la Gironde)

Rapp. Comm. int. Mer Médit, 33, (1992).



Major modifications of the Black Sea benthic and planktonic biota
in the last decades

A.S. BOLOGA*, N. BODEANU*, A. PETRAN and V. TIGANUS**

* Romanian Marine Research Instituté, CONSTANTZA (Romania)
** University Ovidius, CONSTANTZA (Romania)

Increasing eutrophication as well as other man-made activities have considerably
changed the structure and functionning of the Black Sea ecosystems, mainly in its NW
corner, affecting both the qualitative and the quantitative state of the benthic and
planktonic phyto- and zoo-communities.

We attribute this change to the more rapid acceleration of changing interrelationships
between anthropogenic influence and biota in this nearly enclosed basin during the last
three decades. )

The marked decline of the ecological health has induced marked changes espedially in
the structure of littoral ecosystems.

The macrophytobenthos has shown a gradual, but continuous, decline approximately
since 1945-1950 due to both natural (e.g. occasional massive frosts) and anthropogenic
factors (silting of the rocky bottom, increased turbidity, diminution of light penetration).

The previously large belts of Cystoseira barbata, a perennial brown alga, along the
western coast have practically disappeared as have numerous other associated and/or
epiphytic algal and animal species.

The present algal flora, which displays a reduced species diversity, is uniform.
Generally it is dominated by Enteromorpha intestinalis, E. linza, C i leg and
C. arborescens. These newly dominant species with short and nearly seasonal life cycles
show considerable production but, nevertheless, they do not reach the levels attained by
Cystoseira during previous decades.

The evolution of zoobenthos communities is marked by a qualitative
impoverishment, expressed by the reduction of species number by 50-60% at the present
in comparison with the 1960 period, as well as by the numerical reduction of numerous
species which formerly were omnipresent in the communities.

The qualitative structure of the communities was altered by the diminution of those
species which were prevailing and characteristic formerly (Spio filicornis, Corbula
mediterranea, Syndesmia fragilis, Spirula subtruncata, Mytilus galloprovincialis) and by
the proliferation and autoacclimation of some opportunistic species (Neanthes succinea,
Polydora limicola, Mellina palmata, Mya arenaria, Scapharca inaequivalvis).

Increases in populations of opportunistic species did not compensate for the reduction
of general biomass and density, which are lower by 35-84 % than those measured 25 years
ago. The zoobenthic communities become more and more homogenous as a result of
mass proliferation of a few species. Their community structure is unstable owing to
permanent disturbance generated by blooms and related benthic mass mortalitites.

Following the more intense eutrophication, the biomass of the phytoplankton
surpasses that of the past. Some essential structural changes have occurred and new
quantitative and qualitative characteristics have been recorded.

The increase in the amplitude and frequency of algal blooms is a significant ecological
consequence of the accumulation of nutrients in sea water. Since1970, blooms are no
longer exceptional phenomena. For example, in the 1980's alone, 46 blooms due to 15
algal species were recorded in the Romanian littoral waters.

Besides the species producing the blooms, other numerous mass species are
remarkably developped. During the 1980's, 79 species reached densities of more than
100,000 cells/1, as compared to 57 species in the 1970’s and only 38 species in the 1960’s.

From the 1960’s up to the 1980’s, the proportion of nondiatoms in the numerical
density of the phytoplankton increased from below 8% of the total, up to 62% with a
corresponding decrease of the diatoms. The changes of the quantitative proportions of
the main algal groups are due to the changes in the nutritive basis. Theses changes
include :

(1) the reduction of the ratios Si : N and Si : P (which is detrimental to diatoms), and (2)
the increase of organic matter (which favors the phytoplankters with mixotrophic
affinities belonging to Dinoflagellata, Euglenida, and Chrysophyta).

Between 1983 and 1990 the average biomass of phytoplankton in Romanian littoral
waters was more than 8 times higher than that assessed between 1959 and 1963.

The evolution of the plankton co ities was marked by simplification of
structure and decline of the species diversity, especially in the shore areas. Besides the
total disappearance of some species (three species of the copepods belonging to the family
Pontellidae), the populations of some holoplanktonic species have diminished greatly, as
for example Centropages Kroyeri, Penelia avirostris, Evadne tergestina and E. spinifera.

The population of the meroplanktonic component of the zooplankton (the
planktonic larval stages of benthic biota) have also diminished as a consequence of the
mortalities produced in the benthic fauna.

In contrast the density of a smail number of opportunistic species (e.g. Acartia clausi
and Pleopis polyphenoides) increased, the species becoming dominant in the
communities.

Another characteristic feature is the explosive development of Noctiluca scintillans,
especially during the summer, following a significant algal bloom (in the summer of
1986 and 1987, this species represented 91-99% of the entire zooplankton biomass).
Massive accumulation of the jellyfish Aurelia aurita has also been recorded.

Between 1980 and 1987 the total zooplankton increased in mean values of density and
biomass of up to 10 times as compared to the mean values in the decade 1960-1970,
because of large populations of Noctiluca in the summer.

The trophic zooplankton has experienced a substantial decline of the population
(especially during 1990-1991) and a decrease of the planktonophagous fish catches
concomitently with the appearance in the Black Sea waters of Mneniopsis leidyi (a big
consumer of plankton and fish juveniles). For the ecosystem components of the Black
Sea as a whole, the inseparable relationship between the dynamics of community
structure with space and time, as well as the variable character of dynamic processes at
the community level, have become particularly obvious during the last thirty years.
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Hydrology and water circulation in the Black Sea
Valery EREMEEV
Institute for Hydrophysics, SEVASTOPOL (Ukraine)

In the course of a century-long exploration of the Black Sea, oceanographers have managed
to determine the major regularities of its hydrologic regime and water dynamics. However,
until today we are faced with a host of questions of utmost importance, for which no coherent
response has yet been provided. Amongst these is the problem of seasonally-varying water
circulation, formation of the vertical structure, the active layer response to external forcing,
primarily, to wind. Naturally, all these issues are related to the cardinal problem of water
circulation in the basin.

1t is well known that the Black Sea cyclonic circulation is composed of two basin scale gyros
in the western and eastern parts of the deep central section. However, there exist a variety of
contrary views of seasonal variability, position, configuration and intensity of these dynamic
features. Summarizing the data from a series of studies, one may infer that the water
circulation in the Black Sea becomes most intensive in winter and feeble in summer. On the
other hand, analysis of the historical data on surface circulation of geostrophic lows in the
upper Black Sea during late summer shows that in summer cyclonic circulation in the
northwestern section of the basin frequently transforms into its opposite, when the
recurrence of southerly and south-westerly winds increases.

All studies of the Black Sea current vertical structure point out that current velocities
rapidly decrease with depth. Some investigators hold that an opposite-sign, that is
anticyclonic circulation is likely at depths below 300 m, whereas other researchers adduce
proofs to the effect that the water circulation in the deep section of the sea is one-layered.
During the late autumn/winter period, the vertical current variability in the northwestern
shelf area is relatively insignificant, with the exception of the thin near-bottom layer, being 1
t0'2 m thick at most. in spring and summer, diverse dynamical situations are likely to occur,
including an absolute disparity between the horizontal patterns of currents in the upper layer
and the bottom one. Those phenomena, obviously, are the result of the water circulation’s
sign alternating in the area.

In the course of the 1980’s, oceanographers were seeking to elaborate and validate the
current views on the variable water circulation through the use of contemporary techniques
of research, specifically, the monitoring of currents by moored buoys, numerical diagnostic
computations of water circulation from density fields with the wind field and bottom relief
taken account of, and the numerical calculations of circulation evolution under the impact of
external forcing mechanisms (wind, heat and volume fluxes through the sea surface).

The investigations carried out in recent years have shown that alongside the quasi-
stationary dynamic features and geostrophic water circulation in the Black Sea, there occur
mesoscale nonstationary disturbances of planetary/wave character. The horizontal scales and
the accessible potential energy of both modes of general circulation are comparable between
them, which is consistent with the known theoretical concepts. Notwithstanding the seeming
absurdity of the implication that mesoscale eddies and rim current meanders, travelling with
the planetary (Rossby) wave velocity, are present in Black Sea climatic fields, physically, this
conclusion appears to be more valid than the traditional views on the Black Sea pattern of
currents.

In fact, a restricted size of the basin does not contribute to the formation of a baroclinic layer
with thickness sufficient for the accumulation of accessible potential energy comparable with
the oceanic one. This shows off in the relatively small intensity of the quasi-stationary
elements of circulation, the latter’s velocity being not larger than 10 to 11 cm. s-1. On the
other hand, intense nonstationary external forcings, primarily, in the form of verticity
induced by wind with a pronounced seasonal variability, with maxima occuring during
transition seasons and minima during summer and mid-winter, cause the generation of
planetary/wave mesoscale disturbances.

The relatively stable annual recurrence of specific atmospheric forcings adds to the
likelihood of the repeatability of the Black Sea’s typical nonstationary response, which is
manifest even in the climatic (mean multi-annual) fields. The basin’s being limited in size
also facilitates the waters’ regular dynamic response to the external forcing, since the related
nonstationary motions are expected to have parameters of the confined basin’s proper
oscillations. Only such motions (both gravitational and planetary quasi-geostrophic) may
have considerable energy for a sufficiently long time.

Analysis of the energetics of climatic nonstationary disturbances of water circulation has
revealed that these occur mainly in the central deep-water part of the Black Sea. Here, the
energetics of the process is largest. Its reduction in the coastal zone is equivalent, on the
average, to 20 to 30 percent. Climatic disturbances are likely to generate less consistent
synoptic fluctuations. Their energy is concentrated in the coastal zone. The principal
mechanism behind these disturbances seems to be related to the Black Sea rim current’s
hydrodynamic instability. All these mesoscale motions in the open sea can give rise to the
eddies and coastal trapped waves, alongside the local wind forcing.

The various types of mesoscale, nonstationary waves exist in the Black Sea and are
permanently interacting. A result is the complex structure of water circulation retrieved
from all quasi-synoptic surveys accomplished in various Black Sea areas. A goal of future
research is to identify the different types of dynamic disturbances and to study their properties
in detail. This will allow us to gain an insight into the major mechanisms responsible for the
formation, transformation and variability of the thermohaline barrier. It should be
anticipated that the entire Black Sea ecosystem is functioning in the same mesoscale
nonstationary regime. Thus, a study of the latter may be of significant relevance in terms of
various practical implications designed to improve management and control of the diverse
dctivities in the Black Sea waters and its shores.
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Geophysical exploration of the Black Sea Region
L FINETTI, A. DEL BEN & M. PIPAN

Institute of Geology, Universita degli Studi, TRIESTE (Italy)

A study based on an extensive geophysical exploration conducted by Italy, the Soviet Union
and Bulgaria has provided an important contribution to the reconstruction of the structures,
stratigraphy and evolution of the Black Sea and surrounding area.

The Black Sea is formed by two basins separated by the Mid-Black Sea Ridge with a NW-SE
trend. In the deep W-Black Sea basin the seismostratigraphic reconstruction indicates that, on
a substantially flat acoustic basement attributable to a basaltic layer, a very thick (over 14 Km)
sedimentary sequence lies. Sedimentary cover started in the upper part of Lower Cretaceous
and continued until the present. In the E-Black Sea basin the acoustic basement is affected by
tectonization and fault displacements and is covered by a sedimentary succession which
began in the Middle Jurassic phase and continues until the present with a total thickness of
about 13.5 Km.

The geodynamic reconstruction of the region is considered beginning from Middle Jurassic
when the relative motion between Africa and Europa, and consequent North-ward
subduction of Tethys, originated the back-arc basin of Great Caucasus where a complete
crustal opening took place. In the same time the Black Sea area was stretched and sea
channels and epiconti | sea were ted. A successive more important distensive phase
occured in the Lower Cretaceous when, according to a common scheme about the back-arc
basins migration, the rifting moved Southward, producing Black Sea opening with formation
of two basins the W-Black Sea basin evolued to the stage of complete crustal opening, the E-
Black Sea basin to a stage of a very thin crust affected by numerous listric faults and block-
tilting. This rifting process continued until the Paleocene.

From the Paleocene Black Sea margins were affected by different compressive phases that
deformed and partially masked the distensive tectonic of the previous rifting phase. In
Paleogene the N-ward movement of African mega-plate caused an anticlockwise rotation of
the Black Sea crust producing a compressive phase the Great Caucasus region and the closure
of the basin. In Middle Eocene time Shatsky Ridge was formed simultaneously to the
Balkanides chain and the thick Kemchian foredeep.

The comp its ¢ d later with development of the important alpine
system of Cnmea, Great Caucasus and Lesser Caucasus. The deformation, mainly South-
verging, presents also important North-verging back-thrusts in front of which we can observe
its Oligocene-Miocene (Maikopian for soviet Authors) foredeep named Indoi-Kuban basin.
The shortening is actually active with very evident thrusting process in the NE margin of the
Black Sea and in the Lesser Caucasus where big earthquakes frequently occur.
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Conservation des Ecosystémes cOtiers de la mer Noire
Marian-Traian GOMOIU

Ministry of Environment
Danube Delta Biosphere Reserve Administration, TULCEA (Roumanie)

Sur I'appui de 'expérience acquise en plus de 30 ans de recherche sur I'écologie de la mer
Noire, l'auteur discute les principaux problémes pratiques concernant la préservation de ce
patrimoine naturel, dont la personnalité unique au monde est due, d’une part, & son caractére
méromictique, et d’autre part & la grande productivité de ses écosystémes cotiers.

Les modifications majeures enregistrées ces derniéres décennies sont reflétées dans les
structures écologiques 3 présent simplifiées, 3 évolution régressive, ainsi que dans la
diminution générale de la productivité biologique utile, et dans l'appauvrissement des
ressources génétiques et écologiques. Les modifications des processus écologiques sont, pour
la plupart, des résultantes de l'intervention humame du'ecte ou indirecte sur la mer Noire,
dominant massivement les per'cu.rbahons et les Is (croi faible du
niveau de la mer, cli lies globales ou régionales, etc.).

Parmi les activités & action perturbatnce directe sont “mentionnées : 1. le développement
urbain, y compris industriel, des zones littorales ; 2. le développement de la navigation
(construction de ports nouveaux, renforcement du trafic naval et liaison plus étroite de la
mer Noire avec d’autres mers) ; 3. la péche excessive de certaines espdces (les esturgeons aux
embouchures du Danube, la chasse aux dauphins avec le fusil - un vrai massacre) et la
pratique d’une péche sauvage, antiécologique, par emploi du chalut de fond dans les zones
littorales & faible profondeur ; 4. le renforcement des travaux hydrotechniques pour la
construction de nouveaux ports, canaux, pour la protection des cbtes et le maintien de la
profondeur de navigation, etc. ; 5. I’ ion des quantités d’eaux usées déchargées
directement en mer (des plates-formes “industrielles, des navires, surtout des résidus de
produits pétroliers et de provenance domestique) ; 6. 'extraction pétrolidre en mer (pour le
moment, une action “propre”, mais qui implique un grand fisque écologique). L’impact
indirect de 'homme sur les écosystémes de la mer Noire est encore plus fort que son impact
direct et se réalise par lintermédiaire des fleuves tributaires (dans ce sens, la partie nord-ouest
de la mer est la plus affectée car ici confluent le Danube, le Dniestr et le Dniepr, qui apportent
85% de Yinflux d’eau douce du bassin entier).

Ayant en vue la situation écologique, en général précaire, des écosystdmes, et tenant
compte de toutes les activités directes et indirectes qui peuvent maintenir et méme empirer la
situation, l'auteur présente des voies et mesures & suivre et A entreprendre en vue d'une
préservation et valorisation durables, parmi lesquelles :

1. Prévention et limitation de l'impact des activités humaines sur les écosystémes marins
cotiers par : le renoncement en totalité ou la réduction des activités perturbatrices, le respect
des standards et des normes de fonctionnement “propre”, I'obligation d’instituer des études
d’impact et de risque écologique pour les nouvelles capacités productives interférant avec le
milieu marin cotier.

2. Meilleures « es et comp ion des processus écosystémiques et de leurs
liaisons par le développement de recherches applicatives et I‘observation permanente de
V'évolution des écosystémes dans le cadre d’un programme intégré de surveillance
écologique, qui doit inclure aussi 1’élaboration des prévisions & moyen et court termes.

3. Identification et évaluation des mod@les optimaux d’utilisation des ressources et du
milieu marin par le développement des recherches applicatives avec la réalisation de
technologies nouvelles, non-poll et non-str de maniére directe ou indirecte,
des écosystdmes cotiers.

4. Amélioration de I'état des écosysteémes cOtiers par travaux et actions de reconstruction
écologique (augmentation de la capacité de biofiltration et bioaccumulation dans les zones
cotidres par la construction de réCLfs arhfxc1els et rideaux filtrateurs).

5. Création de progr: ies probl de bio-éthique marine, qui
soutiennent la conception selon laquelle la mer ne doit plus étre considérée comme un
récepteur illimité des déchets résultant de 'activité humaine.

6. Développement de la coopération internationale, par des actions communes comprenant
la surveillance, la recherche et la prévision de la structure et du fonctionnement des
écosystémes, I'échange d’informations , ’adoption de décisions et réglementation, la
standardisation des méthodes, etc.

A présent, le succés de la conservation et de la valorisation durable des écosystémes cOtiers
dépend en grande mesure de la maniére systémique et holistique d’approche des problemes.
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Technologies of coastal restoration in Eastern Black Sea
Archill KIKNADZE

Coastal Protection of Georgia, TBILISI (Georgia)

The eastern part of the Black Sea coast mainly belongmg to Georgia (313 km) is
accumulative (62.3%) and abrasional-accumulative (37.7%). It is bordered by the pebble-sandy
(80%) and sandy (20%) beaches.

Until 1982 the strategy of coast protection was the elaboration and building of new coastal
protective structures. As long as this strategy deals with the results rather than with the
reasons of coastal erosion it can not be considered as nature preserving. Thus total length of
eroding coast in Georgia in 1961 was 155 km, in 1971-183 km and in 1981- 220 km. At the same
time the total expenses of coast protection in towns (46km) and along the railways (18 km)
were equal to 45 million roubles during 1961-1971 and to more than 80 millions during 1972-
1981.

The Georgian Association of Seacoast Protection created in 1981 was in fact an experiment
in the field of coastal management. Its activities are directed by the scientific-research institute
of coastal morphody: The latter i the scientific research, analysis, gene-
ralization of empirical data, experimenting and also plans their realization in space and time.
According to its profile (study of seacoast nature) this institute developed qualitatively a new
strategy of transforming seashore landscapes. The main goal of this strategy instead of
protecting some sections of coast (e.g. with constructions or artificial beach nourishment) - is
to achieve and retain the balanced budget of beachforming sediment in each dynamic system.
In that case the whole energy of water is spent only in the transportation of sediment.

So the power of waves becomes creative instead of destructive. The weakened or intersected
(by various reasons) interactions of adjacent sectors of shore are restored and the processes of
self regulation of mobile beach zones along the whole morpho- and lithodynamic system are
gradually reanimated. This is achieved by the different methods depending on natural
conditions. At the same time constructing is considered as "surgery" and is applied only in
exceptionel cases -when it allows to speed up the achievement of the above mentioned goal.

As a result of realizing this strategy the length of eroding coast in 1982-1991 was cut down to
80 km., 93.2 million roubles were spent at 110 hectares of beaches restored. Natural landscapes
were created in place of concrete constructions which is quite important in towns and resorts
too. It is worth mentioning that in cases like the Georgian seacoast - with steep pebble beaches,
large sediment flow's length (tens of kilometers with capacities more than 100 thousand m3
and velocities up to 200 cm/day etc.), numerous submarine canyons and so on even the
artificial beach nourish was considered inexpedient, nothing to say of the regulation of
beachforming processes.

The new strategy is based on the results of investigation of sediment distribution during the
evolution of coastal relief in the last 5-6 thousand years (i.e. in the period of slowing down
and stabilization of transgression of ocean). It enabled us to work out the conception of
discontinuous lithodynamic systems evolving almost autonomously and hence subject to
regulation.
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Impact of man on Black Sea ecosystem
Stanislas M. KONOVALOV
The Institute of Biology of the Southern Seas, SEVASTOPOL (Ukraine)

Acting as depository for anthropogenic wastes, the semi-enclosed seas of the World
Ocean are subjected to man's greatest impact, particularly in highly industrialized coastal
areas. Most of the pollution accumulates there, bringing about dramatical
transformations in ecosystems, as evidenced by a variety of available data on ecological
conditions. This paper compares the impact of man on the Black Sea ecosystem with
that on the Mediterranean, Baltic and Azov Seas.

Based on the analysis of geomorphological, hydrological and hydrochemical indices of
ecological capacity we conclude that the Black Sea is specifically susceptible to impacts.
Very low rate of water exchange, nutrient- and H2S-contaminated water masses
amounting to 90 % of the total sea volume, huge d ge area and domi of river
run-off over precipitation account for this phenomenon.

The comparative analysis between the four seas involved nutrient loading, pollution
by persistent organic substances, heavy metals and oil. Obtained results were the gravest
for the Black Sea. Since available data on microbiological contamination in the coastal
waters of the Black Sea are scarce, further studies should be conducted.

The most pronounced transformations were found in the Black and Azov Seas ; they
have been caused by anthropogemc polhmon and suddenly reduced river run-off. The
transformations include rep and subd species, reduced
number of species in all trophic groups, reduced average life in most populations,

Jous density o in several species including invasive species .
These changes were observed in all communities. The phytoplankton and

‘phytobenthic communities were the first to undergo transformations as a result of high

nutrient loading. The zooplankton and zoobenthic communities were subjected to
secondary change and decline because of the disturbed typical energy and matter fluxes at
the autotrophic level. Plankton blooms have become more frequent, bringing about
transient anoxic and hypoxic conditions that are fatal to most benthic communities.
Transformation of nekton communities follows, caused by persistent organic substances,
heavy metals, oil and other pollutants supplied to the Black Sea. The above
transformations and the destroyed coastal spawning areas produce in turn a harmful
reduction of fish and dolphin's numbers.

An illustrative example of outbreak of species abundance is provided by the medusa
Aurelia aurita , which in some years yielded raw biomass of 400 - 600 000 000 t/yr. These
outbreaks affect all trophic levels and, primarily, fish. Fish larvae become prey, other age-
classes and adults are short of fodder zooplankton. Later, an immigrated species
Mnemiopsis Leidyi did replace Aurelia aurita, owing to a more rapid sexual
maturation, a greater number of generations per year and to the absence of predators. At
present, density of this dominant amounts to 1 - 1.5 kg/m?2 in the Black Sea. M. Leidyi is
extensively grazing on fodder zooplankton, larvae of molluscs and fish, which causes a
substantial reduction in fish numbers, for instance in anchovy.

Thus, a substantial anthropogenic load and a lesser ecological resistance are

-responsible for the gravest transformations of ecosystems in the Black and Azov Seas,

compared to the Baltic and Mediterranean Seas.
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Meso-scale dynamics of the Black Sea and

U. UNLUATA, E. OZSOY and S. TUGRUL

Institute of Marine Sciences, Middle East Technical University,
ERDEMLI, ICEL (Turkey)

The Black Sea Circulation is dominated by a coherent current system along its periphery,
ie. the rim’ current, and meso-scale eddies and meandering motions superposed onto this
basic pattern. The influence of buoyancy input into the northwestern shelf by major rivers,
among which the Danube is the largest, contributes to the instabilities of the rim current,
w}uch transports the river inputs along the periphery of the western Black Sea. Another
¢ meandering is the interaction with the abrupt topography of
the Sakarya canyon along the Southwestern shelf area, near the Bosphorus. Shong cross-shelf
exchanges driven by these mechanisms redistribute the lateral fluxes originating from the
major rivers and straits which contribute significantly to the budget of water, nutrients,
organic and inorganic particulates and pollutants. A synthesis of the scales and signatures of
these circulation features is made, based on oceanographic surveys and satellite data.

mech

The two-layer flows through the Bosphorus determine the fluxes transported to the Black
Sea by the 'Mediterranean effluent’, and those exported out into the Marmara Sea. Estimates
of the fluxes for a number of important properties are made, based on long-term
measurements in the region.

Investigations of the spreading of the Mediterranean effluent into the Black Sea have
shown a very particular pattern of boundary mixing. The Mediterranean water first spreads
on the shelf and becomes diluted by entraining the overlying Cold Intermediate Water, then
descends the continental slope, where it generates a pattern of intrusions and secondary
circulations up to a depth of 500m, aided by the double diffusive ambient environment and
the temperature-salinity anomalies of the sinking slope water. This in turn sets up a larger
scale vertical circulation contributing to the interior mixing. The cross-shelf exchanges
determine the domain of influence of the intrusions. The filaments of anomalous water thus
spread horizontally into the interior carrying the fluxes, various properties with them.
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“Towards a Black Sea Action Plan”
Alexander YANKOV

Bulgarian Academy of Sciences, SOFIA (Bulgaria)

Introduction

The importance of the economic, social, health, and recreational values of the marine
environment of the Black Sea. Special hydrological and ecological features of the Black Sea;
the adverse effect of the Danube and other major rivers flowing into this semi-enclosed sea.
The critical state of the health of the Black Sea.

The development pressures on the management of coastal areas and the need for an
integrated environmental policy and adj t of envirc tal quality to development
requirements through regional co- operahve action.

The Convention on the Protection of the Black Sea Against Pollution (adopted in April
1992 in Bucarest as a legal basis for a regional co-operation).

The main components of a Black Sea Action Plan (BAP) : legal framework for regional co-
operation; coordinated measures against major sources of pollution; research and
monitoring; coastal areas management programmes; institutional and organizational
matters; co-operation with Danube and Mediterranean States ; relations with competent
international organizations, and in particular UNEP-OCA/PAC Regional Seas Programme.

The elaboration of BAP should take into account the experience of existing regional seas
programmes, especially the Mediterranean Action Plan and its component the Blue Plan.

1. Objectives and general principles of a Black Sea Action Plan

Immediate and long-term objectives: prevent, reduce and control of pollution;
conservation of living resources, restoration of the ecological balance. Comprehensive
character of legal, administrative and technical measures. Elaboration of additional Protocols,
Annexes and other instruments having priority over bilateral arrangements.

Adoption and implementation of precautionary principles along with liability for damage,
introduction of Best Environmental Practice and Best Available Technology. Implementation
of general principles of international environmental law, including applicable rules and
guidelines adopted by UNCED.
1L The legal components of the Action Plan

The Convention on the Protection of the Black Sea Against Pollution and the attached
instruments as a comprehensive legal framework for regional cooperation.

The obligations of the Black Sea States under other international conventions and treaties
relating to pollunon of the marine environment and conservation of its living resources.
11L Co-ordi against pollution of the marine environment of the Black Sea

1. Land-based sources of marine i

Implementation of the Protocol on Protection of the Black Sea Marine Environment
Against Pollution from Land-Based Sources. The significance of the Montreal Guidelines for
the Protection of the Marine Environment Against Pollution from Land-Based Sources of 24
May 1985, the conclusions and recommendations of the Meeting of Senior Government
Officials Experts convened by UNEP in Rio de Janeiro (30 October - 2 November 1991 )Annex
1I on Marine Pollution from Land-Based Sources) and decisions and recommendations of
UNCED in this field.

Practical measures and remedies.

2. Pollution from vessels. Implementation of the Protocol on Oil Pollution to the Black Sea
Convention. Application of the relevant provisions of MARPOL 1973/1978 and related
instruments.

3. Pollution from dumping and hazardous wastes in movement.
Implementation of the Protocol on the Protection of the Black Sea Against Pollution by
Dumping, the Protocol on Co-operation in Combatting Poliution of the Black Sea Marine
Environment by Oil and Other Harmful Substances, Annexes I, II, and III and Resolution 1 on
transboundary movement of hazardous wastes and cooperation in combatting illegal traffic
thereof. The significance of the London Dumping Convention of 1972 and the Basel
Convention on the Control of Transboundary Movements of Hazardous Wastes and their
Disposal of 1990.

Coordinated legislative, administrative and technical measures to be envisaged in the

Action Plan.
or through the atmosphere. Harmonization

4. Pollution of the marine environment from
of national rules, regulations and standards.

5. form sea-based activities under national j . Cooperation in the
elaboration of relevant regional instruments taking into account the Speclflc geophysical and
geochexmcal features of the Black Sea.

in combatting pollution in emergency situations. Implementation of the
provxsxons of the Protocol on Cooperation in Emergency Situations and the relevant Annex,
attached to the Convention on the Protection of the Black Sea Against Pollution. Cooperation
with States from the Mediterranean and Danube River basin.

7. and exchange of information, environment impact assessment and analysis
and other data relating to cooperative action against poliution. Improving communications
among governments, experts, and scientists in the Black Sea countries.

IV. Marine science and monitoring progranime

The scientific components of the Black Sea Action Plan Regional Coordination of national
Black Sea and monitoring programmes. Elaboration of a coherent medium-term marine
science and monitoring programme, taking into consideration the conclusions and
recommendations of the International Workshop on the Black Sea, held in Varna, Bulgaria,
30 September - 4 October 1991. Coordination of the marine science programmes and
conduc(mg of joint scientific cruises.

V.R peration in the gt of coastal areas of the Black Sea

Cooperanon with the view to har ize the envir 1 policies of the Black Sea
States. Establishment of common rules, regulations, standards and recommended practices
and procedures for economic planning and sustainable development and environmental
protection. Involvement of private and public sectors in providing economic incentives for
an mtegrated envxronmental and developmem considerations.

VL ional and

Establishment of the institutional and orgamzanonal framework in accordance with the
provisions of the Black Sea Convention, including subsidiary bodies of experts and ad hoc
study groups on specific issues. Constitution of coordinating unit, taking as a model the
Mediterranean Action Plan. Powers and functions of the Meetings of the Contracting Parties.
VIL Cooperation with states from the Mediterranean and Danube river basin

Exchange of information. Participation in the meetings of the governing and subsidiary
organs. Implementation of Resolution 2 on cooperation with Danube States. Examination of
the problem of adopting appropriate instrument for cooperation with the Mediterranean
States.

VIIIL. Cooperation with international

Establishing close workmg relations and cooperatmn with competent international
organizations within the UN system (such as IMO, FAQ, IIOC, UNESCO, WMO, UNIDO,
UNDP, WHO, and others) and other international and regional institutions. Implementation
of Resolution 3 on the establishment of close cooperation with UNEP - Ocean and Coastal
Areas/Programme Activity Center (UNEP/OCA/PAC), Regional Seas Programme,
particularly concerning the elaboration of a Black Sea Action Plan, providing technical
assistance and equipment, training of specialists, transfer and use of best available clean and
low-waste technologies, etc.

Conclusions

The elaboration of a Black Sea Action Plan is the most essential device for the
implementation of the Convention and promoting regional cooperation. This plan should
identify the priorities for concerted action, taking into consideration the experience ot other
regional seas programmes and the conclusions and recommendations of UNCED for
environment and sustainable development applicable to the Black Sea area.
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Assessing trends in marine pollution : Are the data good enough ?
Laurence D. MEE

Marine Environmental Studies Laboratory, IAEA-MEL, MONACO (Principauté)

The assessment of levels and trends of chemical contaminants in the marine environment
is an essential component in any strategy to control and abate pollution. The practical
application of all experimental or monitoring data depends upon their quality measured in
terms of accuracy and precision. Data Quality A e (QA) prog have the aim of
making sure that the are good gh for a particular purpose (such as for
food safety or studying long-term trends). Quality control (QC) programmes are designed to
maintain the data to a sufficient quality and assure their comparability between different
laboratories using different techniques.

Intercomparison exercises on marine samples, first performed in the late 1960's, revealed
large disparities in the results obtained by different laboratories. At about the same time,
analytical techniques began to improve. "Best estimates” of trace metal concentrations in
oceanic seawater, for example, decreased dramatically with time as analytical accuracy
improved (3 orders of magnitude for lead in 4 decades, 1 order of magnitude for mercury in
one decade). As a consequence our perception of what are "real” and "apparent" pollution
problems also changed dramatically.

From the early 1970s, regular intercomparison exercises were organized on a World-Wide
and regional scale by the Monaco Laboratory of IAEA (the International Atomic Energy
Agency) frequently in cooperation with UNEP (the United Nations Environment
Programme), and occasionally with IOC (the Intergovernmental Oceanographic Commission
of UNESCO). In parallel, ICES (the International Council for the Exploration of the Sea),
organized regular exercises between countries in the Baltic, North Sea and North Atlantic
regions. These two data bases, covering organic and inorganic contaminants and
radionuclides in sediments, water and biota, have served as a barometer to test the current
status of data quality in pollution monitoring programmes. Despite considerable
improvements in data quality, the data for some basic parameters remains surprisingly poor.
For example, in a recent 24 laboratory World-Wide exercise on sediments the coefficient of
variation for total petroleum hydrocarbons (as the fluorimetric chrysene equivalent) was
74%. In other words, measurements of 200 ug/g and 800 pg/g would be statistically
indistinguishable from one another! On the other hand the coefficient of variation for
plutonium, mercury or some PCB congeners is now below 20%, a remarkable achievement.

If a major objective of regional monitoring programmes is to detect long-term pollution
trends (to see, for example, whether new legislation is effective) then the precision of the data
must be much better than the expected environmental variation. Intercomparison exercises
alone are insufficient to ensure data quality, as quality control is a continuous process which
is a basic facet of the work of any credible environmental laboratory. Unfortunately, many
laboratories are still not prepared to accept this common responsibility and their data are
often inadmissible for regional and global marine pollution assessments. In the
Mediterranean, the Mediterranean Action Plan, with the support of the Marine
Environmental Studies Laboratory of IAEA-MEL and the World Bank, has initiated a
concerted effort to improve data quality. This includes training of technicians,
intercomparison exercises, the provision of reference methods and materials, joint
monitoring exercises, equipment. supply, installation and maintenance and regular
methodological workshops. Data from the MEDPOL programme will then be used to prepare
regular reports of "levels and trends" of marine cc ination. The ulti objective of the
programme is to provide the Mediterranean countries with a valid scientific basis for
managing the marine environment and to effectively control and abate marine pollution and
assure the harmonious sustainable development of marine resources in the future.

The present report critically assesses progress on data quality assurance, future challenges
and current obstacles for resolving them.
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The scientific background for the control of coastal eutrophication
Alain MENESGUEN

Institut Frangais pour 'Exploitation de la Mer (IFREMER)
Direction de I'Environnement Littoral, Centre de Brest, PLOUZANE (France)

Following any dramatic eutrophication crisis, such as the huge HS production by decaying
ulvae in Venice lagoon (August 1988) or the extensive formation of mucilage by
phytoplankton along the Emilia-Romagna coast in July 1989, the question of scientific
recommandations for optimal restoration of eutrophicated waters comes again to the surface,
such as a mythic Loch'Ness monster... In fact, a well-documented description of the various
stages and consequences of marine eutrophication came out of the previous meetings,
workshops or conferences on the subject (.. for the Mediterranean: the UNEP Workshop at
Bologna (Italy), 2-6 March 1987, the International Conference on Marine Coastal
Eutrophication at Bologna, 21-24 March 1990, the EEC Workshop on Eutrophication-related
phenomena at Roma, 28-30 May 1990...). Despite this scientific knowledge, little improvement
seems to have been gained in the control of marine eutrophication, which spreads over
increasing areas, according to the growing loadings of nutrients coming from land drainage
and urban wastes. At this point, at least two questions arise: 1) Are the scientific programmes
really focused on the aspects of the eutrophication phenomenon which are pertinent to its
control ? 2) Does a real will exist in the scientific community as well as in the decision-
makers sphere to build cost-effective, testable and hence, refutable restoration experiments ?

Concerning the first point, it seems of prime importance to determine which is the most
efficient controlling nutrient (i.e. the most limiting one) and how much it has to be reduced.
As pointed out by several authors (STIRN, 1988; HECKY and KILHAM, 1988), no universal
agreement could be reached about the nutrient limiting the marine primary production, in
contrast to the inland waters, where phosphorus has been identified. This lack of generality is
partly due to the natural heterogeneity of marine waters: for instance, the mean N/P ratio for
the whole Mediterranean Sea is significantly higher (19) than in the oceans (=16). But
contradictory and confusing results have been -and are still- reported, due to inappropriate
use of N/P ratios in determining the most limiting nutrients: the phytoplankton growth is a
dynamic process governed by fluxes of nutrients, not by instantaneous concentrations in
surrounding waters. It looks as if the dynamic vision of algal growth gained twenty years ago
by the physiologists using ch would still be ignored by ecologists working at sea: does
a physiologist infer the state of nutrient limitation of his culture from the residual
concentrations of nutrients in his chemostat ? As a consequence, it seems important to
promote the use of techniques measuring the "point of view" of algae, i.e. determination of
internal quotas of N and P or bioassays, which are an indirect way of measuring the fluxes of
nutrients effectively available to the algae. Supposing that the limiting nutrient could be
determined without any doubt, the question remains about how much it is necessary to
reduce the loadings to get an appreciable effect on the system. As VOLLENWEIDER pointed
out for lakes, the residence time of water in the system is the main parameter controlling the
effective transformation of inorganic nutrients into algal living matter, just as in chemostat
(DROOP, 1975). Instant is the need for good calculus of residence times in open coastal
systems, which requires the determination of the water volume to be considered, as
mentioned by LEE and JONES (1981), and a good knowledge of lagrangian residual drift
(MENESGUEN and SALOMON, 1988). No reliable estimation of the acceptable level of
nutrient loading can be computed without a detailed hydrodynamic background.

The second point is not a scientific one, but a psychological one. On the one hand, scientists
too often take refuge behind the argument of freedom and non-profitability of the so-called
“fundamental research” to avoid the danger -but also the honor- of deducing from their
scientific knowledge clear and operational (i.e. quantitative) recommandations. It is a singular
paradox that, under the cover of science, a lot of studies precisely avoid the decisive phase of
testing (or refuting) their theory by experimenting in the real world, which is the only way to
progress in science. On the other hand, it is also quite clear that decision makers, politicians
and administrations are not always prepared to agree with scientific results and
recommandations which do not fit in their planning. A good example is the controversy on
the phosphate loading reductions in coastal areas where nitrogen limitation has undoubtly
been established : decision makers argue on the effective role of phosphorus in triggering the
eutrophication in inland waters to justify massive dephosphatation of urban sewages in these
coastal areas, which is far easier than promoting reduced nitrogen fertilization on the
corresponding watersheds (D'ELIA and SANDERS, 1987; MENESGUEN and SALOMON,
1988).

As a conclusion, one can say that a step forward in reducing coastal eutrophication could be
obtained if all the partners would first go beyond their own psychological gap, and then bring
some technical improvements.
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Genetic structure of Corallium rubrum L. 1758 populations from the Tyrrhenian Sea
M. ABBIATI, G. SANTANGELO & S. NOVELLI
Dipartimento di Scienze dell'Ambiente e del Territorio, Universita di PISA (Italia)

At the FAO Technical Consultation on Red Coral of the Mediterranean (AA. VV., 1989) the
existence of differences in skeletal structures, colouring and growth rate among red coral
colonies were pointed out. Differences in morphological types may be related to
environmental gradients or genetically determined. Population genetics studies have been
used extensively to reveal the genetic affinities among populations (WARD, 1989). In order to
obtain a preliminary characterization of the Corallium rubrum genetic structure, two
Tyrrhenian populations were analyzed by means of enzyme electrophoresis.

C. rubrum specimens were collected at Calafuria cliff (Leghorn) and Elba Island by SCUBA
diving. Each coral colony was considered as an individual, because of its origin from a single
planula larva (VIGHI, 1972). Only organic material (polyps and a little coenosarc) was used for
the electrophoretical analysis. Electrophoretic techniques have been assayed for 12 enzymes.
Migrations were performed on cellulose acetate media (ABBIATI & MALTAGLIATI, in
press). Banding patterns enabled the calculation of allelic and genotypic frequencies for
thirteen loci. Genetic variability of each population was expressed in terms of polymorphism
(0,99% and 0.95% criteria), observed and mean heterozygosity, mean number of alleles.

In both samples the same alleles, showing different frequencies were found. In the
Calafuria sample three loci were polymorphic at 0,95 criterion and one at 0.99, while in the
Elba sample four loci resulted polymorphic at 0,95 and one at 0,99 criteria, the eight further
loci being monomorphic. In the Elba sample polymorphic loci had a more even genetic
variability than in the Calafuria one, as shown by Standard Error (SE) values (Tab. 1).

Table 1. Summary in genetic variation of Corallium rubrum populations (SE in parentheses).

Population Mean Mean % Poly- % Poly- Observed Mean
sample number morphic morphic hetero- hetero-
size of alleles 1loci(99) 1loci(95) =zygosity zygosity
Calafuria 91.1 1.46 30.77 23.08 0.085 0.104
{0.18) (0.041} {0.054)
Elba 76.3 1.46 38.46 30.77 0.064 0.073
{0.18) {0.029) {0.035)

The mean heterozygosity of both populations agrees with the average invertebrate value
{AYALA & KIGER, 1987). A slight difference, not significant by T-test, was observed in the
mean heterozygosity values of the two samples.

In literature there are very few data about genetic variability in Anthozoa and most of them
concern reef corals. In order to compare our data with those regarding Pocillopord damicornis
(STODDART, 1984) the mean heterozygosity in polymorphic loci was calculated (Tab.2).
Genetic variability of C. rubrum resulted lower with respect to the reef coral. An explanation
could be differences in the life cycles of the two species. C. rubrum eggs develop in the
coelenteron and the planulae do not have a large dispersal capability. P. damicornis too has
brooded planulae, but with over 100 days of planktonic life, sufficient to allow dispersal over
large distances (RICHMOND & HUNTER, 1990). Moreover, P. damicornis samples analyzed
by STODDART came from larger populations then our C. rubrum samples; this characteristic
is of great importance in maintaining the presence of rare alleles (NEVO et al., 1984).

Table 2. Mean heterozygosity of polymorphic loci in Corallium rubrum and in three
populations of Pocillopora damicornis (STODDART, 1984).

Corallium rubrum Pocillopora damicornis

Calafuria 0.27 Pocill. Reef 0.35
Elba 0.19 Mary Cove 0.44
Little Island 0.35

Our data represent a first characterization of C. rubrum population genetics. An extension
of these studies to further Mediterranean samples is required in order to give a more
exhaustive picture of the level of populations structuring.
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Typical submarine caves exhibit very poor and scattered benthic communities (CINELLI et
al., 1978; BALDUZZI et al., 1989), with gradual decrease in species numbers and organism
cover along the outside-inside gradient (GILI et al., 1986). Absence of light and poor water
exchanges are considered as the major reasons for oligotrophy and severe reduction in
organism cover and biomass (FICHETZ, 1990).

The Grotta Azzurra marine cave opens in the carbonatic rock of Capo Palinuro (Tyrrhenian
Sea). The cave has a volume of about 120000 m3 and a maximum depth of 33 m (ALVISI ef
al., in press). A peculiarity of the Grotta Azzurra is the presence of underwater sulphurous
springs which form a thermo- and chemocline below the roof of the cave.

Preliminary surveys in the Grotta Azzurra led to the identification of 5 major biological
zones (fig.2):
1- immediately outside. Photophilic algal assemblages, dominated by Dictyota dichotoma,

- occur;

2- entrance. Light is severely reduced and crustose coralline species are present;

3- central hall. 1t is virtually dark. Dense faunal assemblages are dominated by passive filter-
feeders like Eunicella cavolinii and Eudendrium sp. This might be explained by efficient
water exchanges;

4- completely dark belts. Organism cover is reduced and fauna impoverished as typical of
caves with a complete confinement gradient;

5- "Sala deila Neve" (Snow Hall). It is the innermost part ot the cave, completely dark and
extremely confined in terms of hydrodynamic conditions and trophic alloctonous inputs.
Warm sulphur-rich waters accumulate to the vault where a complex of Beggiatoa-like
filamentous forms and gelatinous colonies develop. White flakes of organic matter detach
from the bacterial mats and fall to the bottom. Below, very rich and dense faunal assemblages
occur on both the walls (sponges, bivalves, scleractinia) and the sediment floor (sabellid
polychaetes, Pinna nobilis, Antedon mediterranea, Ophioderma longicaudum). Estimated
biovolumes of specimens of the sponge Geodia cydonium and of the scleractinjan coral
Astroides calycularis resulted significantly larger for organisms collected here than in other
parts of the cave.

These data provide a strong proof of enhanced trophic conditions, in contrast with the cave
trophic depletion hypothesis.

Fig. 1. Biological zonation in the Grotta Azzurra: for explanation see text. (Plan of the cave re-
drawn from ALVISI ef al., in press)
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It appears that the unusual launal richness of the Grotta Azzurra is correlated with the
presence of sulphide springs. Areas interested by chemosynthesis, in fact, appear to be
biologically complex and very productive habitats (TARASOV et al., 1990). Preliminary
analysis of stable carbon isotopes by Dr. M.C. Kennicutt of Texas A. & M. University in
organisms collected from the Sala della Neve seem to support this hypothesis
(SOUTHWARD & SOUTHWARD, 1992). More investigations will be carried out during
future research, which will assess organic carbon fluxes in the cave and trophic transfers to
the benthos.
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Metapenaeus stebbingi nobili Shrimp in lake Quarun, Egypt
Fatma Aly ABDEL RAZEK
National Institute of Oceanography & Fisheries, ALEXANDRIA (Egypt)

Lake Qarun is a saline land-locked lake, located in Al Fayoum depression in the western
desert of Egypt (Fig. 1). It is shallow with a mean depth 4.2 m. Only 18% of its area has a depth
ranging from 5 to 8 meters.The average 5% has increased due to evaporation from 11.1% (in
1906) to 32.5% (in 1928) but is expected to remain unchangeable) until the middle of the next
century (SOLIMAN, 1989). Transplantation of marine fishes started in 1928 by introduction of
mugilids, then 1935 by Solea vulgaris and finally with shrimp postlarvae in 1977 & 1980 and
later the stocking program for shrimp was stopped. Shrimp species were acclimatized well
during the following period as reported by ISHAK et al., 1980. Prawn production increased
steadily from 2.4% in 1984 to 36.2% in 1990 of the total lake production. M. stebbingi, in
particular, increased from 1.7% in 1979 to 30% in 1984 and then reached to 100% of total
prawn landings of the lake in 1989 (ABDEL RAZEK, 1991). M. stebbingi has formaly proved its
efficiency as a shallow water species with apparently great tolerance to markedly high
salinities in Suez Canal Lakes (GAB-ALLA et al., 1990) and this is considered an important
reason for its succession in Lake Qarun.

More than 77% of M. stebbingi catch was landed at El-Loukanda, Shakshouk, El-Saaida and
Abu-Shanab centers, east of the lake, were 5% 30-31% and bottom is sand and sandy mud.
While in western part Kahk and El Rawashdia are the most productive with regards to
shrimps.

The maximum size recorded of M. stebbingi in Lake Qarun was 12.0 cm for females and 11.0
cm for males which proves a considerably optimal environmental conditions for its growth
in comparison with other habitates. The results show the estimated minimum size for
mature female of M. stebbingi in Lake Qarun to be 8.3 cm T.L which is the minimal biological
size for maturation compared with other areas of occurrence. In Lake Qarun M. stebbingi
showed a clear breeding season over a period from June to October and the recruitments
appeared from August to October.

Unfortunately, the active period of M. stebbingi spawning as well as the higher occurrence
of its newly born groups, coincided with the intensive period of fishing in the lake (July-
October). This system causes a drastic effect on the abundance of mother shrimps as well as
juveniles, this seriously affecting the shrimp fishery of the lake. For this reason, much
attention has to be given to the fishing periods, as well as fishing gears used, for good
management of shrimp fishery in Lake Qarun.

B |
pj\\ﬁ |

- .."éih
& g

LR

Shaksphon

Ei-Movrie

29
25 pron

REFERENCES

ABDEL RAZEK F.A., 1991.- Biological observations on the transplanted prawns in Lake
Qarun (Egypt). J. Egypt. Ger. Soc. Zool. 5: 29-45.

GAB-ALLA A.AF.A., HARTNOLL R.G., GHOBASHY A.F. & MOHAMED S.Z., 1990.- Biology
of penaeid prawns in the Suez Canal Lakes. Marine Biology 107: 417-426.

ISHAK M.M. & ABDEL RAZEK F.A., 1980.- Bionomics of Penaeus Kerathurus transplanted
into Lake Qarun (Egypt). Aquaculture, 21: 365-347.

SOLIMAN G.F., 1989.- The hydrology of Lake Qarun, Fayoum, provinces, Egypt. Part I : The
successive increase of salinity in Lake Qarun. Bull. Inst. Oceanogr. & Fish. ARE. 15: 93-105.

Rapp. Comm. int. Mer Médit, 33, (1992).

26

P ity from the Posidoni
(Marsala, Sicily)

“Reefs” in the Stagnone Lagoon

Teresa ACCARDO-PALUMBO®, Renato CHEMELLO® and Giovanni Fulvio RUSSO*

“Istituto di Zoologia dell'Universita, PALERMO (Italy)
°°Stazione Zoologica "A.Dohrn", Laboratorio di Ecologia del Benthos, ISCHIA PORTO (ltaly)

The Stagnone near Marsala is the biggermost sound of the Sicily. It can be subdivided in
two basins; in the northern one, with major lagunar characteristics as low water movement
and high sedimentation rates, the seagrass Posidonia oceanica grows till the surface on a thick
"matte” layer. Typical "reefs" are therefore build up by the plant, displaced to form a number
of parallel “cordons” (CALVO & FRADA'-ORESTANO, 1984). In the middle part of the basin
(between the islands of Mozia and S.Maria) "cordons" became strongly arched to form a
number of "atolls". The aim of the present study is to analize the colonization of such
peculiar formations by the Mollusca Prosobranchia, a faunal group among the most
representative and well adapted to the Posidonia oceanica leaf stratum.

st.3
Pusillina 34X
Columbella 11X

Berlesia 8X

Rissoa 7%
Alvania 7% Others 18%

va
st.4 b

Jujublous 7% Tricolia 6%

Sampling has been performed in july 1990, in 4 stations at a depth of about 0,5 m, arranged
along a N-§ (inward-outward lagoon) transect (Fig.1). A total of 3.541 individuals, belonging
to 40 species of Prosobranchia have been collected, utilizing the hand-towed net technique
(RUSSO & VINCI, 1991).

An overall view of the structural trend concerning the malacological community can be
given by the analysis of the quantitative dominances along the transect. It is evident that in
the most "marine” station (st.4) the individuals are better shared out amog many genera. On
the contrary in the lagoon (st. 1, 2, 3} the Rissoidae of the genus Pusillina are strongly
dominant (more than 85% in each station). An increasing presence of Rissoa auriscalpium
also occurrs (Fig. 1).

At least 4 taxa of Pusillina can be distinguished (P. cfr. radiata, P. cfr. lineolata, P. cfr.
philippi and P. cfr. incospicua); however the shell variability is so high that the
determination at species level is very difficult. It is reasonable to speculate that the Stagnone
could be a sufficiently isolated site, with peculiar edaphic characteristics, where speciation
processes are more effective (CHEMELLO & RIGGIO, 1990). The high variability in the
populations of Pusillina species seems to support such speculation, besides to open new
interesting fields of investigations, involving functional morphology and population
genetics. .

Among the other strong changes occurring in the lagoon, it is also worth noting that in the
family Trochidae the species Jujubinus striatus, abundant in the marine station, completely
desappears, while Gibbula umbilicaris, typical of shallow and exposed Posidonia beds (e.g.
st.4), is mainly replaced in the sheltered "reefs" by Gibbula adansoni.

No differences between "cordons” and “atolls" have been noticed as far as the colonization
by Prosobranchs. .

On the whole the paramount dominance of Rissoidae, and in particular of the very
controversial taxa of the genus Pusillina (cfr. VERDUIN, 1976), is a further evidence that the
Stagnone, and its peculiar benthic formations as the "reefs" of Posidonia oceanica, is a rare
and important marginal environment, suitable for studies on ecological segregation,
population adaptative variability and speciation processes of the marine organisms.
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Sediment impact on algal
L. AIROLDI and F. CINELLI
Dipartimento di Scienze dell’Ambiente e del Territorio, Universita di PISA (Italia)

The vertical flux of particulate matter from the pelagic to the benthic system is the result of
a delicate balance, controlled by biological and physical-chemical factors, between supplies and
losses of material in the water column (fig.1). Human activities can alter the sedimentation
rate by directly or indirectly i g the of suspended material. Increment of water
turbidity has been observed in many coastal areas, with grave consequences for benthic
organisms (LUMB, 1990).

Great efforts have been made to assess and quantify vertical transport and spatio-temporal
dynamics of particulate matter in many coastal and oceanic areas. Sediment traps have
proved to be a suitable and inexpensive instrument to provide information about vertical
fluxes, even if possible sources of bias are inherent to this methodology (SMIETACEK 1984).

Adequate knowledge of interactions between sedi and b ities are
lacking so far. Laboratory experiments and field observations have shown that sediment
msrabxhty, burial and scour may represent a source of stress and disturbance for algal

by ing whole org; or part of them, by preventing settling of spores
or recruitment of recently settled algae, by reducing inputs of light and oxygen and
substratum availability (DEVINNY & VOLSE, 1978; TAYLOR & LITTLER, 1982). These effects
are difficult to quantify and to date only very few field experiments have been performed in

" subtidal habitats.
We propose an experimental manipulative approach to study the efiects of sedxment

D ique de la calcification chez le corail rouge, Corallium rubrum

y q

Denis ALLEMAND et Sylvie BENAZET

Centre Scientifique de Monaco, Observatoire océanologique européen,
Musée océanographique, MONACO (Principauté de Monaco)

Espéce typiq di bien que présente aussi en quelques points de la
fagade atlantique, le corail rouge (Corallium rubrum Linné, 1758) fait I'objet depuis-les temps
préhistoriques d'une péche intensive en raison de son utilisation en bijouterie (LIVERNO,
1983). Malgré sa haute valeur économique, la biologie du corail rouge est encore peu connue,
et 'ouvrage de référence reste encore A I'heure actuelle ’’Histoire naturelle de corail” de
LACAZE-DUTHIERS (1864).

Dans le cadre d'une étude des mécanismes de biocalcification chez les invertébrés marins,
le Centre Scientifique de Monaco a entrepris I'étude particulidre de la calcification du corail
rouge de Méditerranée par une approche multidisciplinaire : morphologique, physiologique
et biochimique (ALLEMAND et GRILLO, 1990, 1992, GRILLO et ALLEMAND, 1990, GRILLO ef
al., soumis). Parmi les résultats obtenus, l'un des plus importants a été la mise en évidence de
I'existence d'un épithélium axial entourant le squel et vraisemblabl it A l'origine de
sa formation (GRILLO et ALLEMAND, 1990; GRILLO et al., soumis). L'existence de cet
épithélium pourrait remettre en cause I'hypothése de formation de I'axe central du corail
émise par LACAZE-DUTHIERS (1864), qui suggérait que cet axe résultait uniquement de la
migration puis de la fusion des spicules présents dans la mésoglée en un ciment calcaire.
Cette hypothese, depuis reprise dans tous les manuels de zoologie, se trouve 2 la base de la
classification du corail rouge au sein des gorgonacés (BAYER, 1956). Afin de résoudre ce

deposition on the structure or rocky bottom subtidal macroalgal The h is
being carried out on a 15m-deep rocky bottom at Calafuria (Tyrrhenian Sea), a locality
characterized by high levels of turbidity. Previous studies on algal community of the area
were carried out by CINELLI (1969).

Preliminary surveys of the experimental area have shown a poorly diversified aigal
community, dominated by filamentous turfing algae (Polysiphonia spp.) and by crustose
coralline algae. Both kinds of algae are resistant to sediment burial and scour (KENDRICK,
1991). Our experiment tests the null hypothesis that the structure of the algal community is
unaffected by variations in rates of sediment deposition and scour. The experimental units
are 12/400 cm2 squares, randomly assigned to 6 treatments and 6 control replicates.
Sedimentatioll is reduced in treatment plots by means of transparent Plexiglas roofs, while it
is ullmanipulated in controls. The same experimental design is used to study the effect. of
sedimentation on algal recruitment: the experimental units are 12/400cm2 squares scraped
clean from resident organisms. Community dynamics and algal recruitment are surveyed
with non-destructive techmques A pilot study is in progress to test any arhfact mduced on

probl ia présente étude concerne Ia dynaquue de la calcification du corail abordée grace
a l'utilisation de radi Les suggerent que I'hypothése de LACAZE-
DUTHIERS ne s'applique pas a l'ensemble de la colonie pour laquelle la formation de I'axe et
des spicules sont deux phénomenes séparés.

Deux aspects de la dynamique de la calcification d'une colonie de corail rouge ont été
étudiés, (1) la dynamique de croissance des structures squelettiques de la base au sommet
(dynamique spatiale) et (2) la dynamique de croi: des dif structures squelettiques
les unes par rapport aux autres 3 un niveau de la colonie donné (dynamique temporelle).

Pour aborder le premier point, les structures squelettiques ont été marquées soit a l'aide de
45Calcium, soit a laide de 14C-acide aspartique (14C-Asp), acide aminé majoritaire dans la
matrice organique intrasquelettique du corail rouge (résultats non publiés). Des colonies
entiéres d'environ 5 cm ont été incubées pendant 24 h en présence de l'isotope. Aprés rincage
et traitement des échantillons (voir Matériels et Méthodes dans ALLEMAND et GRILLO,
1992), la radioactivité est mesurée dans les trois compartiments, tissus, spicules et squelette
axial, aprés section de la colonie en tranches d'environ 1 cm. Les résultats obtenus en

light p ion and hydrod by roofs. The sedimentation of the area is inv
using cylindrical sedxment traps and sanded Plexiglas plates. Hydrodinamism, hght
penetration and physical-chemical parameters of the water column are also pericdically

measured.
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les deux isotopes sont concordants en ce qui concerne la croissance du squelette :
dans les deux cas le taux de croissance, maximal 2 la base décroit linéairement vers I'apex de
20 2 40 %. Ce résultat suggére que la croissance de la colonie est plus rapide en épaisseur 2 la
base qu'en longueur 2 I'apex. En ce qui concerne les spicules, les résultats divergent suivant
que P'on utilise le 45Ca ou le 14C-Asp. L'utilisation de 45Ca montre que le taux de croissance des
spicules est plus important a l'apex qu'a la base et présente un minimum dans la partie
médiane de la colonie. Les mémes expériences réalisées avec 14C-Asp montrent un maximum
d'incorporation dans la partie basale de la colonie avec une décroissance linéaire jusqu'a
T'apex d'environ 50 a 60 %. Ces résultats suggérent que la proportion de matrice organique
n'est pas constante de la base a l'apex de la colonie. De plus, contrairement 2 ce qui est observé
pour d'autres octocoralliaires (comme la gorgone, Leptogorgia, étudié par KINGSLEY et
WATABE, 1989) ou pour les coraux scléractiniaires (PEARSE et MUSCATINE, 1971) ot un
gradient de calcification a été observé avec un maximum 2 l'apex, la croissance du corail
rouge semble différente et parait plus homogeéne. L'apex n'y représente pas un site de
calcification privilégié.

La dynamique temporelle de la croissance des structures squelettiques a été étudiée en
réalisant des expériences de chasse isotopique. Les colonies sont incubées en présence de
45Calcium pendant 24 h. Le lot est ensuite partagé en deux : la premidre moitié est traitée
immédiatement alors que la seconde moitié est mise 2 rincer dans I'eau de mer courante
pendant 1 semaine. Aprés ce temps, les colonies sont traitées de fagon similaire au premier
lot. Dans les deux cas les colonies sont trongonnées en section d'environ 1 cm. La répartition
de la radioactivité dans les différents compartiments est alors comparée. Les résuitats sont
rapportés dans le tableau ci-dessous.

APEX BASE
24h 1 sem 24h 1sem
Tissu 18 % 13 % 17 % 13 %
Spicules 63 % 55 % 54 % 60 %
Squelette 16 % 2% 29% 27 %

1 ressort de cette comparaison que la partie apicale (1 cm max & partir de I'apex) se comporte
de fagon trés différente par rapport au reste de la colonie: A I'apex, le pourcentage de
radioactivité incorporé dans la fraction squelettique augmente de fagon importante aprés une
chasse d'une semaine au détriment des deux autres compartiments, spicules et tissus. Dans la
partie basale de la colonie, on constate que le compartiment axial ne varie pratiquement pas
au cours du temps. La fraction spiculaire augmente trds légérement au détriment des tissus.

Ces résultats suggérent que dans la partie apicale le squelette axial résulte en partie de la
fusion de spicules déja formés. Cependant, ce mode de synthase de l'axe n'est pas le seul
opérant puisque nous avons montré par ailleurs (ALLEMAND et GRILLO, 1992) que la
synthése de ce squelette était paralldle de la synthdse des spicules. Par contre, les présents
résultats montrent que dans tout ie reste de la colonie (appelée ici “base"), la fusion de
spicules ne semble pas participer a I'élaboration du squelette axial, contrairement 2a
T'hypothése généralement admise. Ces résultats confirment I'hypoth2se émise 2 la suite de
I'étude ultrastructurale des formations squelettiques et des tissus associés (GRILLO et al.,
soumis). Ils remettent ainsi en cause la classification actuelle du corail rouge au sein de
Tordre des gorgonacés. En effet, le sous-ordre des Scleraxonia, dans lequel le corail rouge a été
classé 2 la suite des travaux de LACAZE-DUTHIERS, est caractérisé par le mode de forrnation
de 'axe 2 partir de la fusion des spicules. Contrairement au sous-ordre des Holaxonia (ou le

! est le itat de la d'un épithélium s'invaginant peu a peu au fur et a

de la croi ) le squel des Scl ia est dit interne (BAYER, 1956). L'étude

ultrastructurale entreprise par GRILLO et ALLEMAND (1990}, montrant que le squelette axial

du corail rouge était entierement recouvert d'un épithélium, ainsi que les résultats présentés

ici suggerent donc que l'appartenance du corail rouge au sous-ordre des Scleraxonia est

douteuse, ses caractéristiques le rapprochant plus des Holaxonia, et mérite d'étre ré-évalué
par les systématiciens.
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Influence du brouuge des feuilles sur la composition des fai foliaires de Ia
phanérog; marine Posi ica Delile dans le Parc marin de Carry-le-Rouet
(Méditerranée, France)

H. AUGIER, ].M. HARMAND-DESFORGES et W.K. PARK

Centre d'Etudes, de Recherches et d'Informations sur la Mer (CERIMER) et Laboratoire de
Biologie Marine Fondamentale et Appliquée, Faculté des Sciences de Luminy,
MARSEILLE (France)

En Méditerranée, les herbxers de posidi Posid Delile) T'une
des comg les plus f les de léquxhbre et de la richesse des fonds marins
infralittoraux (AUGIER, 1985).

Au cours d'une mission en plongée dans le Parc marin de Carryle-Rouet, nous avons pi
mettre en évidence l'influence du broutage des feuilles sur la composition des faisceaux
foliaires de cette phanérogame marine.

Une trentaine de faisceaux orthotropes a été prélevée dans 6 stations différentes entre 2,5 et
5 m. de profondeur et sur une surface ne dépassant pas 5 m. de diametre. Les prélévements
ont été réalisés au hasard, en coupant un petit morceau de rhizome de fagon 2 garder intact le
faisceau et & ne pas endommager I'herbier.

Les faisceaux foliaires ont été ensuite disséqués au laboratoire pour obtenir trois lots
différents de feuilles : juvéniles, intermédiaires et adultes. Le critere de taille séparant les
feuilles juvéniles des intermédiaires est de 50 mm., les intermédi étant disting des
adultes par l'absence de la ligule. Chaque feuille a été mesurée en mm, tandis qu'était notée
I'absence ou la présence de broutage pour I'étude de son influence sur la proportion des
feuilles de posidonies.

Les compositions des faisceaux foliaires sont présentées dans le tableau 1 avec les rapports
des feuilles broutées sur celles non broutées.

Site N°T AB(%) ANB(%) AB/ANB IB(%) INB(%) IB/INB J(%) TB/TNB
1 185 28 5 5,2 15 40 0,38 11 0,95
2 238 37 2 17,4 7 15 0,46 40 2,58
3 213 33 3 10,0 2 27 0,07 35 1,16
4 207 32 2 13,2 3 21 0,30 39 1,65
5 29 27 4 6,0 14 35 0,40 19 1,03
6 277 34 J 95,0 6 19 0,35 40 2,13

Tab.1 : Composition des fai x foliai prélevés

de
dans le Parc marin de Carry-le-Rouet 1e 26/10/91.
N°T = Nombre Total des feuilles, A = Adulte, B = Brouté,
NB = Non Brouté, I = Intermédiaire, ] = Juvénile, T = Total.

Pour vérifier I'influence du broutage sur la composition des faisceaux foliaires, nous avons
utilisé le coefficient de corrélation des rangs de Spearman (in CAPERAA et VAN CUTSEM,
1988). Les résultats sont présentés dans le tableau 2.

Les résultats du test d'association utilisant le coefficient de corrélation des rangs montrent

une influence incontestable du broutage sur la c ition des fai x foliaires de
posidonies.

Feuilles AB/ANB IB/INB TB/TNB
Adultes (%) 0,56 -0,13 0,76 *
Intermédiaires (%) -0,94 xxx -0,14 -0,96 xxx
Juvéniles (%) 0,99 Xxx 0,07 0,99 xxx

Tab. 2 : Coefficient de corrélation des rangs de Spearman entre les proportions
des feuilles et les broutages. * : significative au seuil d’erreur 10%,
*** : significative au seuil d’erreur 1%.

Le broutage des feuilles adultes présente une corrélation trds forte avec la proportion des
feuilles juvéniles et une corrélation négative avec celle des intermédiaires alors que celui des
intermédiaires n'a aucune corrélation significative.

Le rapport des feuilles broutées totales sur les feuilles non broutées totales montre une
caractéristique semblable au broutage des feuilles adultes sauf pour la proportion des feuilles
adultes.

Ces résultats suggérent que le broutage des feuilles favoriserait l'apparition des jeunes
feuilles et accélererait la croissance des feuilles intermédiaires, ce qui se traduit par la
diminution de la proportion des feuilles intermédiaires et par l'augmentation de celle des
adultes. Ce phénomane peut &tre expliqué par une modification des conditions d'éclairement
entrainée par la disparition de l'écran des feuilles broutées se répercutant sur les
métabolismes de la plante, au premier plan desquels la photosynthése. On peut aussi
T'expliquer par une levée d’inhibition phytohormonale au niveau du méristéme foliaire diie
2 I'éradication du sommet des feuilles (PILET, 1961} ou encore par une réaction physiologique
directe du méristéme basal a Yeffet ique du b, ge. Ces hyp ouvrent la voie 2
un champ expéri 1 particulie i

D'autre part, signalons que le responsable de la quasx-totahté de ces broutages estun ponsson

Estimation et variati lles de la prod de Spisula sub 1
(da Costa) (Mollusque Bivalve) de la baie d’Alger
A. BAKALEM
ISMA.L., ALGER (Algérie)
L’étude dynamique du peupl macrobenthique des sables fins de la baie d’Alger a

montré 1’1mportance de certaines espéces au sein du pl particuli Spisula
subtruncata qui est une espéce caractéristique constante et principale (BAKALEM ef al., 1990 a et
b). L’estimation de la p ion et de la productivité de Spisula constitue un moyen
d’évaluation de l'importance de ce bivalve vis 2 vis de la structure et du fonctionnement de
I'écosystéme auquel se rattache Spisula subtruncata

L’objet de la présente étude est d’estimer la production et la productivité de la population
deSpisula subtruncata en différents points des sables fins de la baie d’Alger et cela en fonction
du temps. Les méthodes d’estimation de la production différent selon les auteurs, nos calculs
de production ont été effectués en ayant recours 2 trois méthodes couramment utilisées: Ja
méthode de la somme des pertes, la méthode dérivée de la courbe d’Allen (ou méthode de
Crisp) et la méthode des cohortes moyennes.

Matériel et Méthode. La p de S. sub a été échantillonnée A quatre stations
(st.) (-10m) ; ces st. (1, 2, 3 et 4) couvrent l’ensemble des sables fins de la baie d’Alger.
L’échantili 8 de no 1984 a octobre 1985 (ler cycle) puis trimestriel de
décembre 1985 & septembre 1986 (2e cycle), a été réalisé avec une benne Van-Veen. Chaque
échantillon, soit 1 m2 de surface prélevée, est tamisée sur une maille de 1 mm. Le calcul du
poids moyen des individus est obtenu grace 2 la relation taille-poids établie pour Spisula
subtruncata par BAKALEM (1979). La séparation des différentes cohortes constitutant la
population de Spisula a été possible grace au logiciel “Normsep” (GROS et COCHARD, 1978). La
production somatique a été évaluée selon trois méthodes: méthode des cohortes moyennes, ~
méthode de la somme des pertes et méthode de Crisp. Certains auteurs ont, enparticulier

- AMBROGI et OCCHIPINTI-AMBROGI {1987), BACHELET (1982), CORNET (1986) ont utilisé ces mé-

thodes pour le calcul de la production chez les Mollusques Bivalves. Trois autres paramatres
ont été calculés: la production lie (Pg), la bi moyenne ile (B) et
la productivité ou taux de renouvellement de la biomasse (Pg/B).

Résultats. Les méthodes de CRISP et la somme des pertes durant toutela pénode d'étude et &
toutes les st. d des r ires. Les val de la T aux quatre
st. sont : trés élevées 2 la st. 2 (valeurs maximales): 137,21 g/m2 pour la biomasse soit une
bi moyenne lle de 6,23 g/m2; moyennes aux st. 1 et 3, respectivement 66,77 et
63,59 g /m2 pour la biomasse ce qui fait des bi moyennes lles de 3,03 et 2,89
g/m2 ; faibles 2 la st. 4 (valeur minimale): 2,09 g/m2 (bi ) et 0,095 g/m2 (biomasse
moyenne annuelle). Concernant les valeurs de la production, la st. 1 présente la plus forte

. valeur pour la production annuelle (30,23 g/m?2) suivie de prés par la st. 2 (27,01 g/m2). A la

st. 3 la production annuelle est de 21,99 g/m?2 tandis qu'a Ia st. 4 elle est trés faible (0,56 g/m2).
Le rapport Pg/B présente des valeurs élevées aux st. 1 et 3 respectivement 9,96 et 7,60. Last. 2a
le rapport Pg/B le plus faible (4,33) ; ce rapport a une valeur moyenne (5,89) 2 la st. 4. Le calcul
de la biomasse moyenne annuelle par la méthode des cohortes moyennes met en évidence
des différences entre les deux cycles d’étude. Les plus fortes biomasses sont enregistrées lors
du 2e cycle : 22,92 (st. 2) et 31,86 g/m2/an (st. 1). Tandis qu'au ler cycle la biomasse atteint sa
valeur maximale avec seulement 12,90 g/m2/an a la st. 2, les st. 1 et 3 ont respectivement 3,24
et 4,52 g/m2/an, et une faible valeur (0,18g/m2/an) a la st. 4. Pour le calcul de la production et
du rapport Pg/B il faut prendre en considération la longévité de S. subtruncata , qui en baie
d’Alger varie entre 1 et 2,5 ans : la majorité des individus de S. subtruncata ont une durée de
vie ne dépassant pas 1 2 1 an et demi, rares sont les individus atteignant 2 ans et exceptionnels
les individus ayant une longévité de 2,5 ans (BAKALEM, 1979). De ce fait pour le calcul de la
production nous avons envisagé pour la durée de vie de Spisula deux éven-tualités : 1 an, 1

an et demi. Les 1} b ainsi fig dans le tableau ci-dessous :

Py— Zecyde e La production au cours du 2e cycle
. . est bien supérieure & celle du ler
Sation Longtvité Pg Fg/B Fg Fg/B Py Pe/b cycle. La priduction maximale 2 la
1 1an 11,06 348 5994 346 1127 347 St 3 lors du 2e cycle, et 2 la st. 2

15an 728 229 395 230 744 229 durant le ler cycle.
A la st. 4 la production est négli-
2 Tan 4434 344 907 3% 31% 479 geable pour le ler cycle, elle devient
15an 2927 227 5991 261 2P 316 ;opaple durant le 2e cycle (7,16
3 1am 919 3% 2538 864 I g3 B/M2)ctlerapport Pg/Bestde 450
15an 606 257 18175 570 2483 549 Les valeurs des rapports Pg/B du

ler cycle des st sont proches;
ce rapport est élevé 2 la st. 3 et ayant des valeurs voisines aux stations 1, 2 et 4 lors du 2e cycle.
Pour toute la période d'étude (let et 2e cycle), la st. 3 a la plus forte production et un rapport
Pg/B élevé ; elle est suivie de la st. 2 puis la st. 1. Pour une longévité de 1 an et demi de
Spisula nous avons les mémes observations et remarques que celles pour une longévité de 1
an avec cependant une diminution des écarts entre les rapports Pg/B des différentes st.
Discussion-Conclusion. Les deux méthodes: méthode de Crisp et méthode de la somme des .
pertes, utilisées pour le calcul de la production de S. subtruncata conduisent 2 des résultats
similaires. La méthode des cohortes moyennes donne des résultats différents de ceux obtenus
par les deux autres méthodes 2 la st. 1 pour la production et le rapport Pg/B, cependant les
valeurs biomasse sont trés proches (Tableau ci-dessous) :

herbivore, la saupe (Sarpa salpa), trés connu pour sa fréq des h de p
(BELL et HARMELIN-VIVIEN, 1983) et qui laisse une marque d‘incision caracténsuque de ses
machoires sur la feuille.

Enfin, ces résultats indiquent aussi que l'utilisation de la posidonie comme indicateur
biologique de la pollution doit tenir compte de ce facteur de broutage qui modifie les
caractéristiques du faisceau foliaire.
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Méthodes Cohortes Pour les st. 2 et 3, les trois méthodes donnent des valeurs de

decalculdd  moyennes | Crisp production et des rapports Pg/b légérement différents dans le

production Longévies fcas d’une longévité de 1 an et demi. Par contre pour une durée

‘Station lan15an ide vie de 1 an les écarts entre les valeurs de productions sont
lus grands et les valeurs du rapport Pg/B trds voisines.

. gg 11’273,24 - g::; Les fortes valeurs de prod et de Pg/B gistrées A Ia

Pe/B {347 22 996 t- 3 sont dues 2 la densité élevée, aux recrutements importants

t A la domi e des jeunes individus dans la population,

B 667 623 Kceld est aussi le cas de la st. 2. La forte production et le rapport

2 ?;;/B 3415;6 731'1‘29 24{'3071 Pg/B élevé notés 2 la st. 4 durant le 2e cycle sont dus & un

Jfgrand recr de jeunes individus lors de ce cycles. La st. 4

B 452 289 ja une biomasse et une production réduites dues aux faibles

3R s 1;7‘? Is‘ﬁ 271-99 densités de Spisula a cette station, par contre la valeur élevée

Fe/ - - 4 ldu rapport Pg/B confirme la forte présence de jeunes indi-

B - o0 [vidus recrutés. La production de S. subtruncata est sujette 3 de

4 B - - 0% |grandes fluctuations d'une année sur V'autre et cela est trés net

Pe/B | - ‘ 5® lentre les production du ler et 2e cycle. La population de S. sub-

BetPg:g/m2/an truncata en baie d’Alger a une production légérement su-

périeure 2 celle de Spisulz étudiée par AMBROGI et OCCHIPINTI-
AMBROGI (1987) au niveau du Delta du Po sur les fonds de -8m. Ces auteurs notent une valeur
de production maximale de 31,91 g/m2/an en 1980. Cependant les valeurs des années 1979 2
1983 (0,87 & 16,94 g/m2/an) sont inférieures aux nbtres. Les valeurs de production sur les
fonds de - 5m données par ces auteurs sont légérement supérieures en 1980 et 1981, et
inférieures les autres années (1979, 1982 et 1983) 2 nos valeurs. Par contre nos valeurs de
prod selon la méthode des cohortes moyennes sont sauf pour 1981, plus élevés chez la
popu.lahon S. sub-truncata de la Baie d’Alger. Ces valeurs élevées sont le signe d’une
fréquence importante du “turnover” de la matidre organique que cette espdce présente au
niveau des sables fins de la baie. Les fortes valeurs de la biomasse et la production de S.
subtruncata en baie d’Alger confirmerait un gradient de la production Nord-Sud, c’est-a-dire
que la biomasse et la production sont généralement plus élevées dans la partie Sud que dans
la partie Nord de la Méditerranée.
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de Venus Gallina (L) (Moll Bivalve) en baie d'Alger

Production de la popul
A. BAKALEM
ALGER (Algérie)

A T'échelle de la Méditerranée le mollusque bivalve Venus gallina est considéré comme une
espéce pilote des peuplements de sables fins des petits fonds cdtiers. V. gallina est une espéce
caractéristique constante et principale du peuplement des sables fins de la baie d'Alger
(BAKALEM, 1979). L'importance de V. gallina au sein du peuplement des sables fins en temps
que producteur secondaire de matiére organique est de premier ordre. L'estimation de la
production et de la productivité permet d‘apprécier le role de cette espéce au sein de la
structure, et dans le fonctionnement, du peuplement auquel elle se rattache. C’est 1a le but de
notre présente étude sur la population de V. gallina en baie d’Alger. Dans cette baie V. gallina a
une reproduction étalée sur toute 'année et de ce fait un recrutement des jeunes individus
étalé dans le temps (BAKALEM, 1981). Ainsi cela rend la séparation des différentes cohortes
constituant la population de Venus difficile et délicate. Cette séparation des cohores est indis-
pensable pour le calcul de la production avec certaines méthodes telles que les méthodes de
Crisp et la somme des pertes. La méthode des cohortes moyennes mise au point par HYNES
(HYNES, COLEMAN, 1968) ne nécessite pas une séparation des cohortes. Cette méthode répond
bien & notre cas qui est le calcul de la production de V. gallina o la décomposition de la
population en classes d'age est difficile.

Matériel et méthodes. Les échantillons de V. gallina proviennent de quatre st. (1, 2, 3 et 4) de
sables fins (-10m) de la baie d’Alger. Les prélévements ont été effectués au moyen d’une benne
Van-Veen sur une surface de 1 m2 pour chaque st. et tamisés sur une maille de 1 mm.
L’échantillonnage est mensuel de novembre 1984 a octobre 1985 (ler cycle), puis trimestriel de
décembre 1985 & septembre 1986 (2e cycle). La relation taille-poids établie par BAKALEM (1979)
pour V. gallina a permis de calculer le poids moyen (en poids sec) des individus. La production
somatique (Pg) a été évaluée selon la méthode des cohortes moyennes, méthode déja utilisée
par CORNET (1986) pour le calcul de la production d’Abra alba. La biomasse moyenne (B), la
productivité ou taux de renouvellement de la biomasse (Pg/B) sont également calculés. Les
paramétres : Pg, B et Pg/B ont été déterminés pour V. gallina & chaque cycle, et pour toute la
période d’étude (novembre 1984 a septembre 1986).

Résultats. Le calcul de la production par la méthode des cohortes moyennes tient compte de
la longévité de I'espéce. L'estimation de la longévité est généralement difficile et délicate. La
longévité de V. gallina est de 2 ans sur les cotes de Provence (MASSE, 1971) 2 & 3 ans dans le
golfe de Marseille (BODOY, 1983) 2, 5 a 3 ans en baie d’Alger (BAKALEM, 1981). Dans notre tra-
vail pour le calcul de la production trois éventualités concernant la durée de vie de V. gallina
ont été retenues : 2, 2,5 et 3 ans. Les résultats ainsi obtenus figurent dans le tableau ci-dessous.

Les valeurs de la biomasse fluctuent lors du ler cycle entre 5,46 (st. 1) et 21,89 g/m2/an (st. 4).
Les st. 2 et 3 ont des biomasses trés proches. Pour le 2e cycle les biomasses sont comprises entre
2,03 (st. 2) et 4,10 g/m2/an (st. 1).

Les st. 2, 3 et 4 ont des valeurs de biomasse voisines, le calcul de la biomasse en cumulant le
ler et 2e cycle donne des valeurs variant entre 2,75 (st. 1) et 8,68 g/m2/an (st. 4), les st. 2 et 3
présentent des biomasses presque identiques. Pour une longévité de V. gallina de 2 ans la
production somatique notée aux différentes st. lors du ler cycle présente des valeurs élévées :
production maximale (36,85 g/m?2/an) a la st. 4, et production minimale (3,50 g/m?2/an) a la st.
1. Les st. 2 et 3 ont des valeurs de production proches. La production diminue considéra-
blement du premier au second cycle ot elle est comprise entre 4,38 (st. 3) et 1,91 g/m2/an (st. 1).
L’examen des rapports Pg/B montrent qu‘au cours du ler cycle ils ont des valeurs voisines: 1,65
{st. 3) 21,89 (st. 2).

Par contre au cours du 2e cycle les valeurs de ce rapport diminuent, sauf 2 la st. 2 ot la
valeur augmente trés légérement; cette diminution est surtout forte a la st. 1 ou Pg/B passe de
1,732 0,46.

En cumulant le ler et 2e cycle les valeurs
de production sont moyennes, de 5,06 (st.
1) 3 16,36 g/m2/an (st. 4). Comme' lors du
ler et 2e cycle les st. 2 et 3 ont des valeurs
) de production trés voisines. Les valeurs
12,05 1,4| du rapport Pg/B ne sont pas tres
3| différentes d’une st. & une autre (comprise
1} entre 1,66 et 1,93). Pour des longévités 2,5
et 3 ans de V. gailina les valeurs de
production et du rapport Pg/B dans leur
ensemble diminuent. Mise 4 part ces
diminutions toutes les observations et
2,05 0,85 remarques concernant la production et le
rapport Pg/B de V. gallina avec une
longévité de 2 ans restent valables pour
des longévités de 2,5 et 3 ans.

La production moyehne de la population
de V. gallina est comprise entre 5,06 (st. 1)
et 16,36 g/m2/an (st. 4); aux st. 2 et 3 cette
production est presque identique.

Biomasse Longevilé

2 ase 2,5 ans 3 ans
Pg/B |Pg Pg/B {Pg

oyensel8)
Stalios )

1,66 1,39
4,80 1,51
27 LaLm 1,
29,48 13412432 1,1

1800 5,46
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10,79

21,88
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e

o

33 L
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410 192 1.9
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13,08 1,50

~

Bel pg: g/atian

La productivité moyenne présente des valeurs élevées et presque similaires (1,66 A 1,93) aux
4st

Di i 1 Les bic aux 4 st. durant le ler cycle sont bien supérieures 2
celles du 2e cycle. La st. 4 présente la biomasse maximale (21,89 g/m2/an) notée pour V. gallina
en baie d’Alger. La st. 3 par ses biomasses se classe toujours en seconde position, apres la st. 4
durant le ler cycle, et derriére la st. 1 lors du 2e cycle. Les st. 2 et 3 ont durant I"étude des
biomasses proches. Les fortes biomasses enregistrées sont liées aux densités élevées en V. des
st. Les valeurs de la production 2 toutes les st. durant le 2e cycle sont extrémement faibles
comparativement a celles du ler cycle. La production maximale (36,85 g/m2/an) se situe 2 la st.
4 lors du ler cycle tandis que pour le 2e cycle la plus forte valeur est de 4,38 g/m2/an 2 last. 3,
st. proche de la st. 2 par sa valeur de production. Les rapports Pg/B ont aux différentes st. aussi
bien lors du 1er cycle que du 2e cycle des valeurs proches. La forte a la st. 1, et faible aux st. 3 et
4, diminution du rapport Pg/B du ler cycle au 2e cycle est liée a la densité et a la structure de la
population de Venus & ces st. Lors du ler cycle la population de V. aux quatre st. est en grande
majorité constituée d’individus de taille comprise entre 20 et 30 & croissance pondérale
importante, le pourcentage des individus de taille inférieure & 20 mm et de jeunes (1 2 10 mm)
fraichement recrutés est faible. Une telle structure de la population est a V'origine de valeurs
élevées de la production et du rapport Pg/B. Durant le 2e cycle, la structure de la population de
Venus est tout 2 fait inverse 2 celle du Ier cycle aux st. 1, 3 et 4; de ce fait la production et le
rapport Pg/B en cette période sont faibles. La légére augmentation du rapport Pg/B 2 la st. 2
observée au cours du 2e cycle a comme origine des recrutements importants et un nombre
élevé d’individus de taille comprise entre 20 et 30 mm. La production et le rapport Pg/B de V.
gallina diminuent en fonction de la longévité. Plus la durée de vie augmente, plus les écarts
entre les Pg/B des 4 st. diminuent. Les biomasses de V. gallina en baie d’Alger sont supérieures
a celles des cbtes de Provence (France) (MASSE, 1971). La production maximale observée par
MASSE (1971) dans le Golfe de Fos pour V. gallina sur des fonds de -5m est de l'ordre de 20
g/m2/an. La biomasse moyenne (1,50 g/m2) et la production {0,61 g/m2/an) de V. striatula sur
les cdtes du Pays de Galles (WARWICK et al., 1978) sont bien moins élevées que les résultats que
nous avons obtenus pour V. gallina en baie d’Alger. Le rapport Pg/B=0,41 trouvé par
WARWICK et al. (1978) est nettement inférieur 4 celui de la baie d’Alger. Ces comparaisons de la
production et de la productivité des populations de V. gallina en baie d'Alger et en d‘autres
points de son aire géographique de distribution mettent bien en évidence pour V. gallina que
les valeurs de production et du rapport Pg/B sont dans la partie Sud, bien supérieures 2 celles
de la partie Nord de son aire de répartition.
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Le développement de la végétation algale macrophyte sur la cdte roumaine de la Mer Noire
est le résultat de I'action de certains facteurs écologiques labiles.
La péridiocité de développement des algues macrophytes et leur migration saisonniére de la
surface vers les profondeurs est conditionnée par une série de facteurs hydro-météréologiques
parmi lesquels la température (de l'eau, de I'air) et le régime de la lumitre dans les eaux du
littoral ont le rdle le plus important.(1)

Ce développement présente sur la cdte r quelqs arti bien distinct

1. Au printemps, 2 partir de la deuxi®me moitié du mois de mars jusqu'au début du mois
de juin, on assiste a I'apparition d'une diversité qualitative prononcée. A cdté des formes
d'eau froide (Porphyra, Bangia, Urospora, Scytosiphon, etc.) apparaissent de nombreuses
especes d'eau plus chaude, (Ulva, Polysiphonia, Striaria, Punctaria, etc.). On explique cette
chose par l'inversion des valeurs thermiques de la couche superficielle d'eau par rapport A
celle profonde, valeurs qui augmentent d'environ 10°C. Une situation pareille mais, d'une
fréquence plus réduite est recontrée aussi en (octob: bre)

2. La deuxidme particularité est contraire 2 la premiére.

Evidemment, la diversité syst®matique baisse, mais au contraire quelques ces genres
T i & produire une bi de valeur élevée. On rencontre cet aspect en été, de juin
a septembre. La température de I'eau s'accroft beaucoup en dépassant, aux profondeurs de 2-3
métres, 20-25°C. Les espces d'eau froide disparaissent complétement. Au contraire des
valeurs élevées des biomasses sont réalisées par les espéces: Enteromorpha linza (L.)J. Ag,E
flexuosa, (Wulf.ex Roth.) J. Ag., E. intestinalis (L.) Link., Cladophora vagabunda (L.) Hoek, CL.
sericea (Huds.) Kiitz, Cl. laetevirens (Dillw.) Kiitz., etc. On ajoute & celles-ci d'autres especes
du genre Ceramium: C. rubrum (Huds). C. Ag., C. elegans (Roth.) Ducl.,, C. arborescens J. Ag.,
etc., surtout pendant Ja deuxieme moitié de I'été et au début d'automne.(2)

3. La troisiéme particularité concerne l'existence des espices d'algues macrophytes qui
peuvent présenter des interruptions de leur cycle, pouvant méme disparaitre pour une
période de temps. C'est le cas de Striaria attenuata (Grev.) Grev., Punctaria tenuissima (Ag.)
Grev. qui ont refait leur apparition sur nos cdtes aprés une "éclipse” de 10-15 ans ou bien la
disparition depuis 15-20 ans de I'espdce Dasya baillouviana (Gmel.) Mont. qui n'a pas encore
fait sa réapparition. On peut expliquer les particularités mentionnées plus haut par les
conditions écologiques changeantes du printemps et de I'automne et par les conditions
écologiques uniformes de I'été et de I'hiver, saisons pendant lesquelles ne peuvent se
développer que certaines formes, bien adaptées 2 de telles conditions spécifiques. Durant ces
deux derni2res saisons on rencontre des valeurs extrémes de la température (hiver-ét¢). En
hiver, les eaux du littoral arrivent 2 la fin du mois de janvier et au mois de février 2
stratification thermique ayant la plus basse de 3,1°C avec une croissance légere de la surface
vers la profondeur. C'est aussi la période quand les eaux du littoral peuvent geler pendant les
hivers extré froids (par ple les années : 1972, 1976, 1984, 1985). La concentration
réduite de sels de nos eaux cBtidres (environ 15-16g5%) fait que le point de gelée de I'eau soit
d’environ -0,7°C jusqu'a -1°C. Les effets de la glace sur la flore algale sont desatreux.(3).

Voila pourquoi pendant ces deux saisons (en 6té et en hiver) peuvent se développer des
formes vraiment saisonniéres - qui ont une amplitude d’adaptation relativement réduite.
C’est le cas de V'apparition de l'espéce Dasya baillouviana (Gmel.) Mont. au mois d’aofit, des
espéces comme: Chaetomorpha aerea (Ag.) Kiitz., Ch. crassa (O.F. Miill.) Kiitz., ou Chondria
tenuissima (Good. et Wood.) Ag. pendant la saison estivale ou des espéces des genres
Urospora, Bangia, Porophyra, Scytosiphon, etc., durant la saison froide, comme je I'ai déja
mentionné.
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Many sponges contain large populations of symbiotic microorganisms both autotrophic
(cyanobacteria, zooxanthellae and zoochlorellae) and heterotrophic (bacteria). According to
WILKINSON (1987) about 40 % of Caribbean and Great Barrier Reef sponges are involved in
autotrophic relations. The cyanobacterial symbiosis is widely diffused in the tropical and
temperate areas (SARA', 1966; WILKINSON, 1987), while zooxantellae have been exclusively
observed in several species of the genus Cliona (SARA' and LIACI, 1964; PANG, 1973). Finally
zoochlorellae appear to be typical symbiotic elements of the green freshwater sponges
(GILBERT and ALLEN, 1973; WILLIAMSON, 1979). These kinds of symbiosis have been
studied mainly from morphological and ultrastructural aspects, while less quantitative data
on pigments concentrations are generally available (GILBERT and ALLEN, 1973;
WILKINSON, 1983). Utilizing the HPLC (MANTOURA, 1983; HECQ et al., 1992 ), it is possible
to obtain a quantitative analysis of a large spectrum of pigments. This kind of analyses should
clarify several aspects of these relationships : for example, seasonal changes in pigment
composition and primary productivity or trophic aspects between the algal component and
the host. These first chromatographic analyses concern the symbiocortex of two common
Mediterranean species, Petrosia ficiformis and Cliona viridis which show a symbiotic
relationship with cyanobacteria (Aphanocapsa feldmanni) and zoc llae, respectively
(SARA', 1966). The samples have been collected along the Portofino Promontory cliff
(Ligurian Sea) at about 20 m depth, during November 1991. In the Tab. 1 the quantitative data
(ug/cm?) are reported. The quantitative and qualitative differences between the pigment
spectra are related to the different kind of symbionts and to possible contamination caused by
epibiotic algae. A high percentage of Chi-a is noted in both the species, but only Cliona
presents a large quantity of Chl-c and peridinine, typical zooxanthellae pigments. It is
particularly interesting to note the complete absence of phaeophitines and phaephorbides,
confirming the absence of ingestion of the alga by the host (WILKINSON, 1978).

Tab. 1. Pigment quantity (ng/cm3) in two Mediterranean sponges
Petrosia ficiformis Cliona viridis
Total Chl-a 12.02 8.61
Chl-b o 0.68
Chl-c3 0 o
Chl c1 + e2 0 1.26
Peridinine 0.06 2.60
Butanoyloxyfuco. 0 0.59
Fucoxanthin 0 0.59
Hexanoylfuco. 0.25 0.32
Zeaxanthin (?) 2.45 0.23
Diadinoxanthin 0 0.20
Diatoxanthin (?) 0.24 ]
Alloxanthin [} 0.38
Total phaeophitines o 4]
Total pheophorbides 0 ]
a carotenoids [+] 0.12
B carotenoids 1.11 0.18
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Natural disturbance is usually considered one of the most important structuring agents of
both marine and terrestrial communities (SOUSA, 1984a). According to SOUSA (1984a)
disturbance is defined as "...a discrete, punctuated killing, displacement or damaging of one or
more individuals (or colonies) that directly or indirectly creates an opportunity for new
individuals (or colonies) to become established”.

In shallow benthic communities, wave action and predation are two of the most important
factors displacing sessile organisms from the substratum. These physical and biological
processes may produce patches of bare space or of encrusting species (which are more resistent
to dislodgement than erect organisms) within a given assemblage. The number and size
distribution of such patches, generally monitored through time in fixed plots, have been used
to quantify natural disturbance in intertidal communities (PAINE and LEVIN, 1981;
FARRELL, 1989).

The method adopted to estimate the size of each single gap, was to measure the two
principal axes of an elliptical or rectangular approximation to a patch (PAINE and LEVIN,
1981). However, no attempts have been made to verify how good these approximations are,
and if the relationships between the measured and the true values vary with patch size and
complexity.

Here we present the results of a correlative analysis paring precise and apprc
values of the perimeters and areas of 25.patches of encrusting corallines in Cystoseira-
dominated littoral pools on the west coast of Italy (Ligurian Sea).

The two principal axes of each patch were measured in the field by treating them as
rectangles or squares. Very irregulary shaped gaps were decomposed in subpatches, more
easely amenable as regular geometric figures. Approximate estimates of perimeters and areas
were obtained by adding (and doubling) or multipling the two major axes of each gap,
respectively. The contour of each patch was also traced on a plexiglass sheet in the field and
then on a drawing paper in the laboratory. Precise estimates of perimeters (+ 0.5cm) were
obtained by tracing again the contour of the drawings with a map measurer. Precise estimates
of areas were obtained as follows: first the field maps were cut off from the drawing papers
and weighed (+ 0.001gr). Then the weight values were converted in areas using the equation’
obtained from the linear regression of paper size versus weight. This function was previously
calculated by weighing squares of known size cut off from the same type of papers of those
used to trace the patches.

The relationships between approximated and precise estimates of perimeters and areas are
presented in Fig. 1. Both the correlation coefficients are highly significant, indicating that the
field method usually adopted to esti patch size and perimeter is a good approximation of
the true values (at least for the range of sizes considered in this study).

APPROXIMATE ESTIMATES {em)
8
.
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Fig. 1. Relationships between precise and approximate estimates of patch perimeters (A)
and areas (B).

Knowledge of the disturbance rate to which a given assemblage is subjected may greatly
improve our understanding of community structure and dynamics in hard bottom
environments. The patterns of community recovery after damage are a product of the life
histories of the species available to colonize a disturbed site and the severity and frequency of
the disturbing force (SOUSA, 1984a). Factors such as gap size and shape, time of gap formation
and the heterogeneity of its internal environment, may all affect the recolonization of a given
patch and contribute to the spatial and temporal variability of species distribution (SOUSA,
1984a, 1984b; FARRELL, 1989). Most of these parameters (e.g. patch size, perimeter and shape,
which is expressed as the ratio of the major axis on the minor one) are easely calculated once
the two principal axes of a given patch are known.

Thus patch monitoring is a precise, inexpensive (although time consuming) and simple
method to quantify the impact of disruptive forces on marine hard bottom assemblages.
Moreover this information can be used to plan field experiments where artificially cleared
patches of different size and shape (spanning the range of naturally formed gaps), are
produced to test for the effects of these variables on patterns of patch recovery. Such kind of
experiments are already in progress in Cystoseira-dominated littoral pools on the west coast of
Italy.
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Décrit par CHERBONNIER (1972), Neocnus incubans (Holothurioidea-Cucumariidae) a été
récolté pour la premiére fois en 1969, par MM. ZIBROWIUS et BOUDOURESQUE 2 I'Ouest de
Bizerte (Tunisie). La description de ce genre et de son esp2ce type ainsi définis par
CHERBONNIER : "Holothurie dendrochirote de trés peute taille, 2 dix tentacules dont deux
ventraux plus petits ; couronne calcaire simple, sans p ; podia disp
en un seul rang sur chaque radius ventral ; pas de pod.la sur les radius et interradius dorsaux ; ;
incubent leurs oeufs dans un marsupium dorsal

Au début de I'année 1990, nous l'avons récolté dans plusieurs localités de la cote algérienne.
C'est ainsi sa premilre découverte en Algérie et sa deuxidme signalisation, aprés la Tunisie,
au niveau de la cote méditerraneenne de I'Afrique. En dehors de ces deux localités, cette
espce a été signalée aux lles Canaries et au large de Gérone en Espagne (ALVA,1991).

Sur le plan descriptif, et en comparaison avec les individus de la cbte tunisienne
(CHERBONNIER, 1972), nos échantilions présentent certains détails au niveau de la taille et
des podia

IioNous avons eu des individus ayant une taille maximale de 7 mm de long, alors qu'elle
est de 6 mm chez les individus tunisiens.

- Un des radius ventraux ne montre pas d'une fagon trés nette, des podia disposés en un
seul rang (voir dessin).

- Le nombre maximum des podia par rang est de 7 2 8 chez les individus tunisiens, alors
qu'il est de 10 & 12 en Algérie. Selon la taille des individus, nous avons compté
généralement:

+7 2 8 podia chez les individus de 3 mm de long.

+10 2 12 podia chez les individus dont la taille est égale ou supérieure 2 Smm.

Ces détails ont pu étre observés grace au nombre important d'individus récoltés (on compte
parfois plus de 900 individus par 400 cm). De telles "différences” sont dues soit 2 la taille, soit
4 I'dge et peut-étre aussi au milieu.

Sur le plan écologique, cette espace est connue jusqu'a présent dans trois peuplements de la
Biocénose des algues photophiles. De tels peupl sont installés dans le premier meétre
de la surface. Les localités sont :

- En Tunisie : elle a été trouvée a 1'Ouest de Bizerte dans le peuplement de Cystoseira
sedoides , algue brune endémique de la Méditerranée (Afrique du Nord et Ile
Pantelleria).

- En Algérie : nous I'avons récoltée sur les platiers dans différents endroits :

+ Au Complexe d'El Kettani (situé juste a I'Ouest du port d'Alger) dans le peuplement de
Corallines.

+ A Ain Benian (situé 2 20 km 2 I'Ouest d'Alger) dans le peuplement de Corallines.

+ A Boumerdes (situé A 40 km 2 'Est d'Alger) dans le peuplement de Corallines et dans
les moulidres recouvertes de touffes de Corallines.

- En Espagne (Gérone, et Iles Canaries), elle est rencontrée dans les Cystoseires
(ALVA,1991).

Sur le plan biogéogtaphique et en se basant sur les études antérieures des peuplements des
algues photophiles aussi bien en Médxterranée qu'en Atlantique, nous constatons qu'en plus
de notre nouvelle signalisation de N b en Algérie, il est trouvé jusqu'a présent
dans deux localités de la Méditerranée : Tunisie (CHERBONNIER, 1972) et en Espagne
(ALVA, 1991). En dehors de ia Méditerranée, il est rencontré aux Iies Canaries (PEREZ-
RUZAFA et al.,1984 ; BACALLADO J.J. ef al.,1985 ; PEREZ-RUZAFA et al.,1988 in ALVA,
1991).

4 3 4
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Neocnus incubans

- A et B : méme individu de 5,5 mm de long (A: vue ventrale montrant les
podia; le rang médian ne présente pas vraiment un rang unique de podia. B :
vue dorsale montrant le marsupium quasiment ouvert).

- C : individu de 6,5 mm de long, montrant les deux tentacules minuscules
ventro-médians (T.V.M.).
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Sublittoral benthic fauna and flora around a volcanic island, Milos Island, Aegean Sea, Greece
Constantinos BOGDANOS, Aristidis DIAPOULIS & Theodoros KOUSSOURIS
National Centre for Marine Research, Agios Kosmas, ATHENS (Greece)

Four samplings concerning macrozoobenthos and phytobenthos took place at four different
points north, east and south of the island of Milos, by the coast at depths ranging from 0 to 16
meters (Fig. 1).

The samples were taken for the purpose of ing any p envi 1 effects
from the disposal of brine of an experimental geothermal power station located at the center
of the island.

- The general project was funded from the Public Power Corporation (PPC).

Zoobenthos samples were taken with a Ponar grab (0.05 sq.m) operated from a fishing
vessel 15 meters long. Phytobenthos samples were taken by scuba diving using a frame of an
area of 400 sq.cm.

The brine was disposed, xrregu]arly for a short period of time, through an outfall system at
the southern coast (stations 3 and 4). The other stations (stations 1 and 2) were considered as
reference ones.

The analyses of the samples gave a total of 125 zoobenthos species and 119 phytobenthos
species. The substrate at stations 1, 3, 4 was sandy while that of station 2 much coarser (small
cobles). This is attributed to the fact that the near abrupt coast is intensivelly mined,
providing thus the coarser material which covers the bottom of the nearby coast.

Fig. 1. Map of Milos Island with the sampling stations
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From the zoobenthic point of view, station 2 is also characterized by the highest values of
diversity and aboundance at all the seasonal samples. The coarse sediment promotes the
formation of microhabitats between the wider spaces of the grains allowing thus the easier
water circulation deeper in the sediment carrying food and oxygen to the endofauna
(SANDERS 1958). On the contrary at the same station phytobenthos has the lowest values of
diversity and abundance in relation to the other stati of the i d turbidity in
the area from the active mining near the coast.
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Fig. 2. Seasonal distribution of various zoobenthos taxa per station.

The fauna at the stations 1, 3, 4 is characteristic of the sandy islands between expanded
meadows of Posidonia oceanica. At station 4, but only in a sample from the first sampling, the
zoobenthos community seems degraded. The presence of Capitella capitata, an oxygen
deficiency indicator (BELLAN & BELLAN-SANTINI, 1972) is characteristic for that sample.
The color of the sediment in this sample was dark and the hydrogen sulphide odor was
strong but its presence is attributed to the volcanic character of the island and has nothing to
do with rotting organic material like in domestic effluent discharges. On the other hand the
nearby coast is partly yellow probably from the oxidation of volcanic hydrogen sulphide to
pure sulphur flowers. At the same stations the phytobenthos is rich enough in number of
species and coverage in comparison with the samples collected. at station 2.

The presence of expanded meadows of Posidonia oceanica in relation with the normal
zoobenthos distribution (Fig. 2) indicates a healthy marine environment, even at the stations
3 and 4 where the brine was disposed.
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et de la reprod sexuée de

éq sur la constitution génétique des herbiers

Analyse des modalités de la multiplicati
Posidonil ica et de ses

Gilberte CAYE et Alexandre MEINESZ

Laboratoire d'Environnement marin littoral, Université de Nice-Sophia Antipolis, NICE
(France)

La phanérogame marine de Méditerranée, Posidonia oceanica (L.) Delile, couvre de vastes
étendues au niveau de la zone infra-littorale jouant un role prédominant dans la chaine
alimentaire, la stabilité des fonds et la qualité des eaux. Cependant les herbiers de P. oceanica
ont régressé ces vingt dernieres années sur les cOtes frangaises car l'espdce est
particulitrement menacée par l'ensemble des activités humaines. Les causes de cette
régression sont recherchées dans les modalités de sa reproduction et la constitution génétique
de ses peuplements. ’

La reproduction sexuée de P. oceanica rencontre de Les fl sont
soumises a des variations ar lles qui b} cli q (GIRAUD, 1977). Lorsque les
années sont favorables, les floraisons se produisent seulement dans des zones restreintes, qui
2 l'observation au cours de plusieurs années, se sont révélées étre toujours les mémes,
comme dans la baie de Villefranche (CAYE et MEINESZ, 1984), et en Corse aux iles des
Lavezzi (MEINESZ et al, 1988). De plus, au moment de la nouaison et pendant
l'accroissement des jeunes fruits, survient souvent, une chute massive des inflorescences
(CAYE et MEINESZ, 1984; PERGENT, 1985, ROMERO, 1989). A maturité, les fruits se
détachent de la plante et peuvent flotter pendant plusieurs jours. Ils constituent I'organe de
dissémination de la plante; le fruit est déhiscent et la graine se détache tombant sur le fond.
Mais en fonction des courants, les fruits sont le plus souvent échoués sur les plages ou
entrainés au-dela de la limite inférieure des herbiers et la production de graines peut étre
perdue en partie ou en totalité. La ger ion est i diate (sans diap ni dormance, la
. plantule doit aussitdt se fixer pour se développer, elle ne peut le faire que si elle est
immobilisée sur un substrat favorable, le plus souvent un herbier. Si la plantule parvient  se
fixer, elle se développe donnant naissance A un nouvel individu qui se juxtapose aux autres
individus plus dgés de I'herbier. Ainsi, toutes les étapes de la reproduction sexuée de P.
oceanica montrent des obstacles successifs qui la rendent relativement rare sur les cotes
frangaises de Méditerranée.

La multiplication végétative de P. oceanica se produit surtout par multiplication et
accroissement de ses axes. Chez cette espéce, le développement est particulidrement lent, avec
un allongement de 1cm/an des axes orthotropes (PICARD, 1953; CAYE, 1980), de 3.5cm a
7.5cm des axes plagiotropes et I'apparition de moins d'une & 6 ramifications par an selon les
axes (MEINESZ et LEFEVRE, 1984; CAYE, 1980). Au moment des tempétes, des fragments de
rhizomes peuvent étre arrachés et jouer le role de bouture. Ce mode de multiplication parait
cependant assez peu fréquent (4 boutures/ha/an : MEINESZ et LEFEVRE, 1984). En effet, la
fixation et la survie des boutures exigent plusieurs conditions favorables concernant le type
d'axe (orthotrope ou plagiotrope), la dimension des rhizomes, la saison (MEINESZ et al.,
1992). La mortalité est particuliérement importante pour les boutures arrachées A faible
profondeur et ent plus profond t (MOLENAAR et MEINESZ, 1992). Par
accroissement des axes plagiotropes, un individu se développe horizontalement sur le fond
donnant naissance 2 un clone; la poussée verticale particulidrement lente permet aux
peuplements de se maintenir en place en harmonie avec la sédimentation
(BOUDOURESQUE et JEUDY de GRISSAC, 1983). 1l existe parfois une continuité entre les
rhizomes de surface et ceux qui sont situés  la base de la matte de I'herbier (PICARD, 1953);
des rhizomes situés 2 la base de certaines mattes ont été datés au C14 et témoigne d'une
ancienneté de plus de 1000 ans (BOUDOURESQUE et al., 1980). Dans ces conditions, il parait
possible que certaines parties de I'herbier soient constituées de clones trds anciens provenant
de la germination d'une graine il y a plusieurs si¢cles. Quant 2 la multiplication par boutures,
lorsqu'elle survient, elle ne fait qu'assurer la propagation d'un clone déja existant et plus ou
moins ancien.

L'action conjuguée d'un développement végétatif sur une plante pérenne comme P.
oceanica, et d'une reproduction sexuée que l'on pourrait qualifiée d'accidentelle entraine la
constitution de peuplements formés d'une mosaique d'individus ou clones plus ou moins

dus selon leur anci La limite de ces clones n'est pas visible normalement dans un
herbier en raison de l'aspect monomorphique de cette espéce. Cependant, les zonés
présentant des floraisons au sein d'herbiers purement végétatifs pourraient correspondre 2
des clones ayant la propriété de pouvoir fleurir. Il est trés difficile, dans I'état actuel de nos
connaissances, de comprendre pourquoi en un méme lieu, seuls de rares individus seraient
capables de fleurir dans un peuplement. Néanmoins, chez une monocotylédone ligneuse
comme P. oceanica, il est possible que la période de floraison d'un individu soit limitée dans
le temps, apparaissant notamment aprés une période juvénile plus ou moins longue.

De plus, la reproduction sexuée qui survient  I'intérieur d'un clone unique, conduit 3 une
autofécondation méme si la fleur présente une structure florale favorisant l'allogamie
commme c'est le cas chez P. oceanica. Le manque de vigueur qui se manifeste
particuliérement dans la lenteur du développement végétatif est en partie responsable du

1 hatacl

recul de I'espéce qui ne parvient pas rapidement & reconquérir les espaces détruits. Les faibles -

performances de croissance et de développement de P. oceanica sont-elles dues.2 un
vieillissement des clones ou a I'effet de l'autofécondation a l'intérieur des clones ? Seule une
étude sur la variabilité génétique des peuplements pourrait répondre 2 cette question.
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Natural and artificial settlements of red coral, Corallium rubrum (L.):
preliminary observations

L.A. CHESSA®, M.C. GRILLO®°, A. PAIS® & L. VITALE®

°Istituto di Zootecnica - Universita di SASSARI (Italy)
°°Observatoire Océanologique Européen du Centre Scientifique, MONACO
(Principauté de Monaco)

Although the laboratory-rearing of Coelenterates has been particulary successful, several
problems connected to larval cycle and development of early stages still arise for the red coral
Corallium rubrum (STILLER & RIVOIRE, 1983).

A research program between the Istituto di Zootecnica of the University of Sassari and the
Centre Scientifique de Monaco investigated the following points :

- rearing of larvae of Corallium rubrum in aquarium;

- morphological and anatomical studies on their development.

A first lot of larval stages, obtained from colonies caught offshore from Marseilles, were
kept in open-circuit tanks where sea-water from a depth of 50 m arrived directly and without
any filtration or sterilization. Light of 12.9 uE m-2 s-1 (12 hour/light, 12 hour/dark) was
supplied. In addition to nutritional particles found in the sea-water, the larvae were fed with
mussel juice twice a week.

Other larval stages, obtained from both deep (-100 m) and shallow (-15 m) colonies of a
submarine cave, were kept in closedcircuit aquaria at atmospheric pressure, at a constant
temperature (15°C), constant salinity (37%), and constant pH (about 8.2) at Sassari University.
The dissolved oxygen was always above saturation point. A double filtration system
{mechanical and biological) and a UV lamp were used. Light was supplied by a blue lamp 18
W: a timer simulated the seasonal variations. Young settled stages were fed with mussel juice
and valine twice a week.

In this way two different types of aquarium conditions were tested. The emission of larvae
was obtained in the aquaria in Monaco half way through June 1991 and one month later in
Sardinia using thermic and osmotic shocks as well as by spontaneous liberation. The larval
behaviour observed was very similar to that described by LACAZE-DUTHIERS (1864).

In consideration of the importance that bacterial and diatom films have on the settlement
surface (LOYA, 1976), different types of hard substrata enriched by them were tested in
Monaco. The preference scale was as follows: remains of coralligenous on the base of
Corallium rubrum(60%), coralligenous only (30%), clay tile (6%), rough plexiglass surface
(3%), glass (1%). The subsequent experiments showed that the planulae settle 10 days after
birth. Two days later some sclerites were distinguishable: at first they appeared white but three
days later became pink. Their pigmentation reached its maximum one week after settlement,
when a second polyp appeared.

In Sardinia only coralligenous substrata and dead corals were used (i.e. Corallium rubrum,
Madreporaria, etc.) as settlement surfaces where most of planulae settled during August.
These findings are slightly different from those obtained in Monaco as well as those obtained
by other Authors who observed settlements after 1-2 weeks (LACAZE-DUTHIERS, cit.; VIGHI,
1970). Six months later, at Sassari University, almost 20% of young stages were still alive, and
we couldn't find any of them which bore more than two polyps.

A two polyp stage of C. rubrum
(three and a half months old)

Early Corallium rubrum settlement
(two months old)

These observations confirm the data reported by VIGHI (cit.). Conversely they don't
correspond with the findings of GIACOMELLI et al. (1988) who said they had obtained
colonies bearing about 50 polyps, 1 cm high, within a year! )

The 20% of young stages from shallow colonies that we measured had a base diameter of
about 0.8-1 mm, but the height of most of them was incalculable. On the other hand, af!er
eight months from the fixation of larvae, young stages obtained in Monaco appeared similar
to those in Sardinia but they showed an higher survival rate (70%).

In order to compare natural and artificial settled stages, we decided to collect deep rocky
samples (-100 m) during the same period in Sardinia. We found several stages very si)mla}' to
those obtained artificially. All examined individuals were settled on coralligenous formations
and on dead coral branches or bases; they were often present in microcavities. We kept these
samples in the same closedcircuit aquaria. After six months these forms were still alive and
no appreciable growth, as described by VIGHI (cit.) for early stages of shallower colonies, was
observed.

This period of life is most probably a real "bottle neck” for the biological cycle of red coral.
Because of its slow growth it seems that it is possible to find young settlements of different
sized diameters, with few polyps, in areas of regular recruitment all the year round.
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Note sur les Actinies de la Mediterranée (Données préliminaires)
Ch. CHINTIROGLOU
Aristotelian University, Dept. Zoology, Université de THESSALONIKI (Greece)

Les plus importantes informations pour la faune actiniologique de Méditerranée sont
ées en quatre publi . Les actinies du Golfe de Naples ont été décrites par
ANDRES (1884) et celles de la mer Adnabque par PAX et MULLER (1962). SCHMIDT (1972)
ayant étudié particulidrement les actinies de la Méditerranée occidentale, a décrit 29 especes
citant partiellement les moyens de reproduction et la description du cnidome. Dans une
étude sur une collection d'actinies de la mer Egée, DOUMENC ¢t al.,(1985) ont ajouté 9
espéces nouvelles pour la Méditerranée orientale. Cependant, aucun de ces travaux n'arrive a
nous informer sur l'ensemble des espéces valides en Méditerranée, fait auquel ce travail-ci a
l'ambition d'aboutir. :
La considération de la graphie a d bré 54 espéces valides d'actinies en
Méditerranée, regroupées en 42 genres (Tableau I). Des 54 espéces décrites, deux sont
déterminées comme cosmopolites. 50 espéces ont été retrouvées au bassin occidental de la
Méditerranée, c'est-a-dire le 92.6% du nombre total de ses espéces ; 14 especes (25.9%) au
bassin Jonien et Siculo - Tunisien; 35 espéces (64.8%) en mer Adriatique ; 23 especes (42.6%) au
bassin Oriental de la Méditerranée dont 20 (37%) ont été retrouvées en mer Egée 5 esplces
(9.25%) en mer Noire.

D'aprés SCHMIDT (1972), les actinies méditerranéennes peuvent étre distribuées en trois
groupes essentiels : le premier comporte des espéces qui représentent des genres des régions
septentrionales; le deuxidme, celles qui représentent des genres des régions tropicales et
subtropicales ; le troisiéme, celles de provenance Maroco - Lusitanienne. L'analyse des
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Programme de Contréle Océanographique de la Baie d’Izmir entre 1988 et 1989 (Turquie):
aspects biologiques

S. CIRIK, A.O. AKYARLI, S.L. GOKCEN et E. IZDAR

Institut des Sciences et de Technologie Marine de 1'Université de Dokuz Eylul,
IZMIR (Turquie)

La baie d'Izmir est une extension de la Mer Egée 60 km 2 l'intérieur de I'Antolie
occidentale. Elle recoit les effluents domestiques de la ville d'Izmir (plus d'un million et demi
d'habitants) et les effluents industriels (tanneries, industries métallurgiques, chimiques,
alimentaires et cimenteries...). S'y déversent en outre des rividres chargées de produits
chimiques de provenance agricole. Enfin, y nettoient leur cale les bateaux accueillis dans ce
port d'Izmir (le plus important de Turquie). Par ailleurs, ces derniéres années, dans le cadre
de l'aménagement urbain, et pour augmenter la capacité du port, d'importants travaux de
remblai du littoral ont été exécutés. De plus les eaux de la partie intérieure de la Baie ne sont
pas suffisamment renouvelées 2 cause de sa morphologie. Car la partie intérieure est reliée 2
Vextérieur par un chenal étroit et pas trés profond. Tous ces phénomenes sont les principales
causes de la pollution dans la Baie d'Izmir.

Devant Veffet de la pollution, (phénom&nes d’eau rouge, émission de gaz de sulfure
d’hydrogene, li ion de la vie ) la Municipalité a démarré une série de travaux:
constructions de grandes canalisations, amélioration du drainage des effluents des différentes
usines, étude de stations d’épuration etc.. dans le but de contréler la pollution et de
rééquilibrer I'écosystéme de la Baie, si possible. Dans ce cadre, en collaboration avec le
département d’Hydrobiologie de la Faculté des Sciences de 1'Université d’Egée nous avons
commencé dés le début de I'année 1988 2 étudier les différents aspects, physique, chimique,

informations ci-dessus, a montré que 17 espéces endémiques ont été décrites en Méditerranée
(L.A.decora, 2.B. strumosa, 3. C. aurantiaca, 4. C. crassa, 5. D.luciae, 6.E. grubii, 7.H.
endromitata, 8.H.minor, 9.P. mediterranea, 10.P. striata, 11. Paranemonia cinerea,
12.P.vouliagmeniensis, 13.P. rugosus, 14.P. sanzoi, 15. Ph. pulcher, 16. 5. entellae et l'espice
de la mer Noire 17. S. oustromovi ). Les genres d' espéces [7,8,10,14, et 17] ont été récoltées
I par des régi Médi (DOUMENC & FOUBERT, 1984). Par contre,
toutes les autres especes représentent des genres tant de régions septentrionales que tropicales
et subtropicales. De toutes les espéces du tableau I, quatre (A. striata, E. claparadi, P. cinerea et
Ph. pulcher) sont nouvelles en Méditerranée orientale et leur présence porte le nombre de 16
anémones des mers (DOUMENC et al., 1985, DOUMENC et al., 1987) 2 20 espéces dans ce
secteur.
Le fait et I'ensemble des informations rapportées de ce travail-ci nous permet, au moins, de
conclure que le nombre des espéces de Méditerranée orientale peut augmenter si les efforts de
recherche sur la faune actiniologique sont renforcés.

TABLEAU 1.- Liste des espéces Medi et teurs distribution g¢
'BSPECBS DISTRIBUTION GEOGRAFIQUE Abréviations
Acti richardi (Marion 1882) [ATLN, Med.[OC.CADR, OR (EG)] ATLN= Atiantique Nord
Actinia cari Delle Chiaje 1841 Med. (OC, C, ADR) ATLE= Atlantique Est
|Actinia equina Linnaeus 1758 Cosmopolite Med.= Méditerranée
| Actinia striata (%) (Rizzi 1907) ATLN Med [OC, ADR, OR (EG)] {*)= nouveile récalte
| Adamsia decora Dana 1849
| Adamsia palliata (Boahadsch 1761) ATLN Mnd {0C, C, ADR, OR (EG)] OC= Occidantale
| Aiptasia diaphana (Rapp 1829) ATLN, Med.(OC, C, OR.) OR= Orientale
| Aiptasia mutabilis (Gravenborst 1831) [ATLN, Med.[OC, C, ADR, OR (EG)] C = Centrale
Aiptasiogeton pellucidus (Hollard 1848) ATLN, Med.[OC, OR(EG)] ADR= Adratique
Alicia mirabilis Johnson 1861 ATLN, ATLC, Med OC. EG=Egoe
| Amphianthus dohmii (Koch 1878) [ATLN, Med.[OC, C, ADR.} MN= Mer Noire
| Andresia parthenopea |(Andres 1884) [ATLN, Med.[OC, ADR, OR(EG)}
|Anemonactis mazelii |(Jourdan 1880) [ATLN, Med.[OC, ADR.)
| Anemonia insessa Gravier 1918 ATLN, Med.OC.
A ia viridis |(Forskal 1775) ATLN, Med.[OC, C,ADR, OR(EG)]
Anthopleura ballii [(Cocks 1850) ATLN Med.[OCADR.]
Anthopleura rubripunctata [(Grube 1840) TLN, Med.[OC, ADR, OR ]
Anthopleura thallia (Gosse 1854) TLN, Med.OC.
Aureliana heterocera (Thompson 1853) TLN, Med.[OC, ADR.}
Bunodactis verrucosa (Pennant 1777) ATLN, Med.{OC, ADR, OR(EG)}
Bunodeopsis strumosa Andres 1881 Med.{OC, ADR.]
Calliactis parasitica (Couch 1842) ATLN, Med [OC, C, ADR, OR(EG)}
Cereus pedunculatus. (Pennant 1777) ATLN, ATLE, Med.(OC, C, ADR, OR, EG.)
Condylactis aurantiaca (Delle Chiaje 1825) Med.{OC, C, ADR, OR(EG)}
| Corynactis viridis Allman 1846 IATLN, Med. OC.
Cribrinopsis crassa (Andres 1884) Med.[OC, ADR.]
Diadumene fuciae (Verrill 1898) Med.{OC, ADR.]
Edwzmsia cllpz!uﬁ (1§} (Panceri 1869) ATLN, Med.{OC, ADR, OR(EG),MN]
Andres 1883 Med. [OC, ADR.}
Edwarsiella camea (Gosse 1856) ATLN, Med OC.
Gonactinia prolifera (Sars 1835) ATLN, Med. ADR.
Halcampella endromitata (Andres 1880} Med. OC.
Halcampoides purpurea (Studer 1878) Cosmopolite. Med. OC.
Haliplanella lincata (Verril 1869) ATLN, Med.{OC, ADR, MN}
Heliactis minor  Andres 1884 Med. OC.
Hormathia coronata (Gosse 1858) ATLN, Med.{OC, C, ADR, OR(EG)}
Mesacmaea mitchellii (Gosse 1853} ATLN, Med.(OCADR,OR(EG)}
Milne-Edwarsia loveni Carigren 1892 ATLN, Med OC.
[Paracalliactis mediterranea Ross & Zamponi 1982 [Med. OC.
Paractinia striata (Risso 1826) Med. OC.
Paranemonia cinerea (*) (Contarini 1844) Med.[OC, ADR, OR(EG)]
Paranemonia vouliagmeniensis  {Doumenc et al., 1987  [Med. OR (EG)
| Paranthus rogosus | Andres 1881 Med.[OC, ADR]
Paraphellia sanzoi | Calabresi 1926 Med.OR.
Peachia cylindrica (Reid 1848) LATLN, Med.[OC, ADR, MN}
| Phymanthus pulcher (*) | Andres 1883 Med.{OC, ADR, OR(EG)]
Sagartia elegans (Dalyell 1848) ATLN, Med. [OC, ADR
Sagartia socialis Gravier 1918 ATLN, Med. OC.
| Sagartia troglodytes (Price 1847) ATLN, Med. lOC ADR]
Sagartiogeton entellae Schmidt 1972 Med.[OC, AD!
Sagartiogeton undatus (Mulier 1788) ATLN, Med. IOC. C, ADR, OR(EG) MN]
i (Gosse 1853) |ATLN, Med. [OC, ADR]
i itch 1905 (Med. MN.
[Telmatacts forskali 1834) |ATLN,Med|OC,C ADR,OREG) |
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que, biologique, de 1a Baie sur la base d'un conirat avec la Municipalité, en utilisant
notre navire de recherche K. Piri Reis. Ce travail présente les aspects biologiques de ce
programme.

Nous faisons différents types de prélévements, d'une maniére mensuelle, dans 32 stations
de notre région d’étude. Nous avons mesuré les parametres microbiologiques dans 15 d’entre
elles, physico-chimiques dans I'ensemble des stations. Nous avons étudié¢ les organismes
benthiques dans 12, planctoniques dans 9 et ichtyoplanctoniques dans les 20 stations. De plus
les niveaux des métaux lourds dans les organi dans le sédi et dans 'eau de mer
ont été mesurés et comparés dans 10 stations.

Draprés les résultats obtenus, les organismes vivants de la Baie sont :

- organismes planctoniques, Microplancton, Prasinophyceae (1 sp.), Chrysophyceae (3 sp.),
Bacillariophyceae (56 sp.), Pyrrophyceae (80 sp.), Euglenophyceae (1 sp.), Ciliata (20 sp.),
Holoplancton, Cladocera (6 sp.), Copepoda (20 sp.), Mollusca (1 sp.), Meroplancton, Crustacea
(25 sp.), Decapoda (7 sp.), Tunicata (18 sp.), Coel ata (4 sp.), Ch ha (25 sp.),
Ichtyoplancton (39 sp.).

- organismes benthiques, Phytobenthos, Rhodophyta (17 sp.), Chlorophyta (10 sp.),
Phaeophyta (9 sp.), Cyanophyta (5 sp.), Spermaphyta (3 sp.), Zoobenthos, Porifera (3 sp.),
Coelenterata (6 sp.), Polychaeta (79 sp.), Crustacea (47 sp.), Mollusca (34 sp.), Echinodermata (18
sp-), Tunicata (6 sp-. )

-p d les (33 sp.) (GOKCEN and CIRIK, 1989).

On constate une diminution du nombre d’espéces dans tous les groupes d’organismes vers
Vintérieur de la Baie. La vie aquatique est trés limitée dans la zone du port. Les espéces qui ont
de larges capacités d’adaptation existent en général dans la Baie moyenne. Parmi
Vichtyoplancton, des oeufs et des larves d’anchois se trouvent dans toutes les stations. Cette
espéce limite certainement le développement d’autres poissons pélagiques, en particulier les
sardines. Du point de vue microbiologique le nombre des coliformes fécaux est supérieure
aux limites autorisées pour la baignade dans la baie intérieure. On a observé également une
accumulation des métaux lourds (Hg, Cd, Pb) dans les org; et dans le sédi dans la
baie intérieure mais pas au-dessus du niveau critique.
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A biometrical study on deep red coral, Corallium rubrum (L), in NW - Sardinia
S. CUDONI, L.A. CHESSA & A. PAIS
Istituto di Zootecnica - Universitd di SASSARI (Italy)

In spite of the special importance of Sardinian waters for red coral fishing, some basic
aspects of the exploitation of this species are still unknown (CUDONI & CHESSA, 1991). This
is particularly true for colonies at 90 m and deeper, due to the obvious difficulties in studying
them. In particular, the analysis of population parameters in a given region can provide the
basis for their stock assessment and fix priorities in research and management (FAO, 1983).
The aim of this work is to give preliminary data of this kind in order to contribute also to the
improvement of the fisheries Regional Law.

Colonies of a base diameter > 4 mm were collected by professional divers 12 miles SW of
Capo Caccia (NW Sardinia) from a depth of 90 to 105 m, during summer 1991. In a sample of
106 intact branches, 42 of them were monoplanar and 64 pluriplanar. The base diameter
(mm), the maximum height (mm) and the weight (9), were considered for biometrical
purposes. The frequency distribution of the base diameter (D), the height (H), and the weight
(W) give average values of respectively mm 9.5+2.1s, mm 152+36s, and g 34+20s (Figs. 1, 2, 3).
Considering also the maximum values of these parameters : mm 16 (D), mm 260 (H) and g
128 (W), there is evidence of the lack of strong fishing pressure. This can be explained by the
fact that this area was closed for 11 years to red coral fishing.

In order to show the relationship between age classes and base diameter, six age classes,
established using the formula : age = D/1.32, as suggested by GARCIA-RODRIGUEZ &
MASSO (1986b, c), are plotted against the cumulative % frequency of D (Fig. 4). It emerges that
the most abundant classes are those between 5-6 (II) and 6-7 (III) years, and that the maximum
age reached by a colony is 12 years. It is aiso evident that D sizes > 10 mm are the most
exploited ones.

Regressions between W and H (not shown here) and between W and D (Fig. 5) were
calculated. While the first is similar to that found by GARCIA-RODRIGUEZ & MASSO
(1986a) for a red coral population off Gerona, the second is very different : W = 0.606 D174 (our
data); W = 0.086 D2.198 (Authors cited). So, taking into consideration colonies with the same
diameter, the weight of ramifications found off Alghero is almost double of those found off
Gerona. This fact can be explained by two different hypotheses :

1°) differences in the number of branches of the colonies;

2°) differences in the compactness of the skeleton.

Our subsequent application of the above mentioned regressions to other samples from the
same fishing area off Alghero (unpublished data), confirms that H is not a good parameter for
the characterization of Corallium rubrum populations, and that D is better. This is
undoubtedly due to the allometric growth of this species and is in agreement with the
findings of GARCIA-RODRIGUEZ & MASSO (1984a).

Figs. 1, 2, 3. Frequency distribution of respectively : diameter, height and weight.
Fig. 4. Cumulative frequency of age classes.
Fig. 5. Regression of weight on base diameter.
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and distribution in different areas of the Mediterranean Sea:
relationships with organic matter

Benthic bacterial abund

R. DANOVARO*, M. BOYER* and M. FABIANO®

*Istituto di Scienze Ambientali Marine, GENOVA (Italy)
°Dipartimento di Biologia Animale ed Ecologia, CAGLIARI (Italy)

It is well-known that benthic bacterial distribution is closely related to the sediment
properties (such as grain size and organic content (DALE, 1974; DE FLAUN and MAYER,
1983). This paper summarizes data on the spatial distribution of benthic bacterial populations
in different areas of the Mediterranean Sea in relation to the sediment organic matter content
in order to point out factors relating to the bacterial distribution.

Surface sediment samples were collected from 8 Stations facing the river Entella, (July
1989), 5 Stations at the Portofino Promontory (July 1990), 1 Station in Posidonia bed sediment
{from Dec. 90 to Dec. 91), 15 Stations at the mouth of the river Arno (November 1989), all-
these from the Ligurian Sea and 22 Stations in Ionian and Aegean Seas (September 1989)
using an Usnel 0.1 m2 box-corer.

Sediment Organic Matter (TOM) was determined by the difference between the dry weight
of the sediments (24 h, 60 °C) and the residue left after combustion (4 h, 550 °C).

Sediment Bacteria. Total bacterial number (TBN) in each sediment replicate (n=3, 1 cm3)
was analysed as described in MONTAGNA (1982). Bacterial Biomass (BBM) was calculated
converting biovolume into carbon content, assuming 308 fgC x um?3.

The entire data set did not show a significant correlation between TOM and BBM. Among
the environmental conditions that can affect the benthic bacterial distribution and activity,
two factors appeared to be significant in explaining the lack of correlation:

1) geographic and biogeochemical differences between the considered environments which

"determine the different foodsupply for benthic organisms.

2) large differences in hydrodynamic conditions (measured by using currentmeters placed
at the water/sediment interface) in non food-limiting environments, as in coastal areas.
Analysing the relationships between TOM and TBN or BBM in each area different patterns
were found.

Entella Mouth was characterized by large amounts of organic matter (from 32.2 to 82.6 mg g
! sed. d. w.) with an increasing gradient from shallower to deeper stations. This trend is
related to the hydrodynamic conditions which are responsible for higher degree of
resuspension in the shallower stations. Significative TOM vs TBN and TOM vs BBM
correlations were found (p<0.01).

Arno Mouth. In sediments facing the river Arno (from 15 to 58 m depth) organic matter
failed to correlate with bacterial density or biomass. This area was characterized by large
amounts of sediment organic matter (from 52.1 to 80.9 mg g sed. d. w.), mostly composed of
refractory material because of the influence of riverine waters. Sediment texture appears to be
largely homogeneous and a gradient of hydrodynamic stress between stations is lacking. This
area is highly polluted because of the large heavy metal input from the river, and a negative
relationship between Cadmium concentrations (FABIANO et al., in prep.) and bacterial
biomass was found.

Tonian and Aegean Seas. Analysis of sediment organic matter in the deep-sea generally
shows very low concentrations (from 5.6 to 15.1 mg g sed. d. w.). TOM significantly correlates
with depth but not with benthic bacteria. The Eastern Mediterranean deep-sea can be
considered a food limitating environment because of the low concentrations and mostly
refractory composition of TOM. The factor controlling bacterial distribution was the amount
of labile compounds (i.e. carbohydrate, lipid and protein). A significant relationship between
bacterial number and carbohydrate content (unpubl. data) was found (p<0.05).

Posidonia Bed Sediments. In the studied sheltered bay (very low hydrodynamism), three
main inputs of organic matter can be distinguished: algal bloom and decay, Posidonia leaf-fall
and terrestrial input of organic matter brought to the sea by rains. Bacterial density and
biomass show strong seasonal fluctuations but were not related to the amounts of sediment
organic matter. Since food supply was never a limiting factor (TOM was annually on average
32 mg g sed. d. w.) bacterial abundance depended on temperature (n=22, p<0.01) and on
phosphate concentrations in interstitial waters (n=22, p<0. 001).

To conclude, an analysis of the bacterial distribution along an hypothetical profile from 0 to
2400 m depth is shown in Fig. 1. The general trend seems to follow a bimodal curve with
maximum bacterial densities in shallow water with little water movement (Posidonia bed
sediments) and in deeper low energy environments rich in organic matter {muds from 60 to
135 m) confirming the results of NOVITSKY and MacSWEEN (1989) which observed higher
TBN in protected sandy sediments than those which were exposed. Table I shows the
environmental conditions characterizing the areas considered. The reported values were
defined from very low {(--) to very high (++++).

" SEQIMENT FOOD  [ENVIRON. [BACTERIA]
TYPE SUPPLY | ENERGY |BIOMASS
‘D Posidonia ++ + - b+ ++
g 9| Sandy Sediment + + 4+ -
5 ‘{Sandy Mud Sediment + + + +
o]
e Mud Sediment + 4+ = F++
Deep Sea Sediment - -- +

- L& (DEPZIPH)
Fig.1 Tab. 1
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'Marine fouling and periphyton growths on test panels in the Eastern Hart
Mohamed M. EL-KOMI and Zeinab M. EI-SHERIF
National Institute of Oceanography and Fisheries, ALEXANDRIA (Egypt)

The periphyton and fouling assemblage on exposed test panels were studied in the Eastern
Harbour of Alexandria, during October 1990 to November 1991. A little is known about the
annual numerical abundance of periphyton species growth in one and two weeks exposure
periods successively over the year in relation to the fouling biomasses and composition. The
E.H. is a relatively semi-closed bay covering an area of ca. 2.8 km? with water depth of about 6
m. The waters of the harbour are subjected to considerable amount of land and sewage
drainage discharged annually average about 35.18 x106 m3 (DOWIDAR et al .,1987).

The periphyton observation was carried out on the scraped fouling assemblage on one panel
side which preserved with 5% formaline. Subtotals were counted for each species and
categorized according to di (Baccillari ), Dinophyceae, blue-green algae
(Cyanoph ), Chloroph Rhodophy h The results are expressed
as number of cells /160 cm? of the panel area.

The amplitude of seasonal changes in temperature of seawater at surface was 12° C. The
values of water temperature raised to 28° C in July and the value measured 16° C in January.
The salinity of seawater was 38.93 %o at surface layer in May and 39.36 %o at 4.5 m depth in
October.

The periphyton term is confined to Algae growing on artificial surfaces exposed in seawater
ROUND, 1982). Periphyton species colonized on panels after one and two weeks included 96
species, 59 of which are diatoms. Navicula spp. and Nitzschia spp. developed well and were
found in large numbers 403,191 and 1118340 cells 10-2 cm? of the panel area after one week
immersion. Rich growth of periphyton species were ively grown depending upon the
duration of exposure which were more dense after two weeks than one week.

The picture of fouling assemblage on the submerged test panels at the E.H. of Alex. was very
poor. The fouling data obtained on these short term exposures panels included microscopic
and macroscopic fouling organisms were treated to know the seasonal rate of settlement, the
rate of growth and the time of maximum attachment over the year. .

The fouling organisms developed on the submerged panels after one and two weeks
successively over the year included 7 main fouling groups. These groups are Algae, Hydroids,
Bryozoa, Polychaeta, Cirripedia, Amphipoda, and Isopoda.

1) Algae : Five species of algae, Ulva lactuca L., Enteromorpha compressa, Chaetomorpha
aerea, Cladophora prolifera and Ectocarpus irregularis are the dominant component of the
early phase of macro-organisms on which the subsequent growth of fouling take place. They
predominated more on 2-week exposure panels than on one-week exposures in particular
during spring and summer seasons which the average of water temperature was 25.2° C and
salinity was 38.04 %o.

2) Hydroid : Obelia geniculata was the only coelentrate recorded on the submerged test
panels after one or 2 weeks periods.

3) Bryozoa : Erect form, Bugula neritina was the most abundant fouling organisms in sea
water showed marked seasonal variations in its abundance. It appeared over the year and the
period of dense settling occurred when water temperature exceeded 20° C in April to
September 1991, yielded 15-57 colonies 10 cm? after one week and in April to June numbered
213-392 colonies 10 cm? after 2 weeks exposure

4) Polychaeta : calcareous tube worms, Hydroides elegans was the dominant species which
successfully colonized on the submerged surfaces during most of the year. It appeared in large
numbers of tubes during October and November 1990, (average temperature 22° C and
salinity 38.46 %) which yielded 818-948 tubes 10 cm? on one week panels, respectively. On 2
weeks exposures H. elegans predominated in fall (October to November 1990) which the
maximum numbers encountered was 1145 and 916 tubes.

5) Cirripedia : barnacles, Balanus amphitrite var. denticulata and B. eburneus were the most
constituent of fouling in the E.H. of Alex. (BANOUB, 1960, MEGALLY, 1970,
GHOBASHY, 1976 and EL-KOMI, 1991). Balanus amphitrite was the dominant through
August to November 1991, water temperature averaged 23.8° C and salinity 38.22 %, which
16-63 individuals 10 cm? in one week exposure period were recorded. B. eburneus was less
frequent on the panels than B. amphitrite.

The biomass is less than one gram in one week exposure over the year. In general the
fouling biomass was larger on panels after 2 weeks immersion than after one week depends
upon the duration in seawater.

Rich growth of branched and unbranched algae as filaments of green, brown, red algae and
diatoms are extensively grow on the submerged test surfaces which depend upon the
duration of the exposure. The community and species composition of plankton attached to
panels in the E.H. was very different in comparison to that actually grow in water column.
This is due to the considerable division of the cells of diatoms, Dinophyceae, Cyanophyceae
which grow on surfaces for one and two weeks over the year.

The seasonal fluctuation of settlement is clear from these results both the rate of growth and

ettl 1t raising to a
These data were low in winter which the temperature is markedly decreased below 20° C. The
fluctuation take place in the numbers of organisms settling and their rate of growth as results
of the environmental influences such as temperature, dissolved oxygen, organic matter and
the degree of pollution inside this semi-closed bay. FLETCHER and CHAMBERLAIN (1975)
stated that the first settlers on surfaces are bacteria and unicellular diatoms which are
gradually replaced by colonial diatoms especially Navicula and in turn are overgrown by
green algae, as Enteromorpha and brown algae, as Ectocarpus. The breeding of Bugula
neritina and Hydroides elegans, Balanus amphitrite and algal development of Ectocarpus
irregularis is continued over the year. Major spawning periods probably coincide with the
warmer seasons when temperature raised above 20°C. The growth of microscopic
filamentous of algae and diatoms affects on the attachment of the subsequent macro-fouling
organisms.

P
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and Ph

REFERENCES

BANOUB M.W. 1960. - Notes on the fouling of glass plates submerged in the Eastern
Harbour of Alexandria, 1958. Inst. Hydrobiol. 64 : 1-17

DOWIDAR, N.M., ABDEL-MOATI AR, EL-NADY F., ABOUL-KASSIM T.A. 1987. - Impact
of sewage discharge on the water quality of the Eastern Harbour of Alexandria II Oxygen
studies. Bull. Inst. Oceanogr. Fish. ARE, 13 (2) : 133-145

EL-KOMI M.M,, 1991. - Incidence and ecology of marine fouling organisms in the Eastern
Harbour of Alexandria. Marine Pollution Bulletin, 23 : 289-296.

FLETCHER R.L., CHAMBERLAIN A H.L. 1975. - Marine fouling algae. The Society for
Applied Bacteriology. Technical series No. 9 : 59-81

GHOBASHY A.F.A. 1976. - Seasonal variation and settlement behaviour of the principal
fouling organisms in the Eastern Harbour of Alexandria. Proc. 4th Intern. Congr. Mari.
Corr. Fouling : 213-220.

MEGALLY A.H. 1970. - Ecological study on marine fouling organisms in the Eastern Harbour
of Alexandria . M.Sc. Thesis, University of Alexandria, 250 p. Round, F.E. (1982). The
Ecology of algae. Cambridge University Press 653 p.

Rapp. Comm. int. Mer Médit, 33, (1992).

im value in fall except for Bugula neritina occurred in spring. -

35

de la palourd tus (Linné, 1758) dans la lagune de Monastir
(Tunisie) i

Najoua EL-MENIF et Fredj KARTAS
Laboratoire de Biologie et d'Ecologie Littorales, Faculté des Sciences de TUNIS (Tunisie)

L'étude porte sur le suivi de la croissance de.la palourde en fonction de la densité et des
conditions du milieu naturel durant la période allant de mars 1987 2 février 1988. De jeunes
palourdes sont placées dans des cages construites autour d'ine armature en P.V.C de 54 x 54 x
16 cm entidrement recouverte d'un filet de 9 mm de maille, et installées dans différentes
stations de la lagune de Monastir et dans le canal d'évacuation des eaux de I'écloserie et des
races-ways (Fig. 1). A intervalles mensuels, nous avons procédé aux mesures de la
température de l'eau ainsi qu'au prélévement au hasard de 50% d'individus dans chaque
cage afin d'en évaluer la taille et le poids. Les échantillons sont remis ensuite dans la cage
correspondante. Le sédiment est vaseux dans la station E, sablo-vaseux dans la station B, et
sablo-coquillé dans la station C. Afin d'apprécier I'effet de la densité sur la croissance, deux
densités sont prises arbitrairement : di = 200 ind/m? et d2 = 400 ind /m2.

Effet de la densité sur la croissance. Pour les deux densités, les individus de la station B
présentent des tailles et des poids moyens pratiquement les mémes durant les mois de mars,
avril et mai. De juin a février, la différence devient significative et est au profit des individus
de la cage a faible densité. Ainsi, il apparait que, tant que les individus sont petits et ne
dépassant pas une certaine taille (28 mm), l'effet de la densité sur la croissance ne se fait pas
sentir.

Pour la station E, les moyennes linéaires et pondérales sont pratiquement les mémes
durant toute l'année. 1l serait utile d'augmenter graduellement la densité afin de déterminer
la densité optimale que ce milieu est susceptible d'accepter.

Effet du milieu sur la croissance. Nous avons pris en considération uniquement les cages a
densité élevée 400 ind/m2.

La présentation graphique des valeurs moyennes de la taille et du poids (Fig: 2-3) fait
apparaitre deux phases principales :

- Une premiére phase correspondant 3 une croissance rapide s'étendant de mars 2 juillet.

- Une deuxi®me phase qui va d'aofit A février durant laquelle la croissance est lente.

Au cours de la premigre phase, la croissance linéaire est importante. Elle est pratiquement
similaire dans les stations E et B, alors qu'elle est plus faible dans la station C.

Pendant la deuxiéme phase, le taux de croissance est presque le méme dans les trois
stations. Les différences de croissance a l'issue de la premiére phase se maintiennent tout le
long de la deuxiéme phase.

S'agissant de la croissance pondérale, nous avons relevé deux périodes au cours de la
premiére phase. Une période de trois mois caractérisée par une croissance analogue dans les
trois stations, et une deuxi®me période allant de juin 2 aofit, oi1 le taux de croissance subit un
accroissement particuliérement rapide dans la station B et surtout dans station E alors qu'il se
maintient & un niveau faible dans la station C.

Quoique plus faible au cours de la deuxidme phase, le taux d'accroissement reste
felaﬁvement important dans les stations E et B et trés faible dans la station C, ce qui accroit
‘écart.

Pour un semis de printemps, les résultats enregistrés montrent que la station E est le milieu
le plus favorable. Ceci est vraisemblablement di 2 la nature du substrat, 2 la température de
I'eau, et a la richesse trophique du milieu assurée par le renouvellement continu des eaux.

A Monastir, le maximum de croissance est relevé entre mars et juillet, quand les
fluctuations thermiques oscillent entre 14 et 29°C. Alors que dans l'étang de Thau, MAITRE-
ALLAIN (1983) signale que la croissance la plus importante est observée quand la température
est comprise entre 10 et 20°C. Au dela de ces valeurs, la croissance est quasi nuile, bien que le
taux de chlorophylle se situe entre 0,7 et 5,5 mg/m3. PIQUION et FLASCH (1985) et BODY et
al. (1986) ont montré que jusqu'a la température de 25°C, la palourde se trouve dans des
conditions optimales. Entre les mois d'aofit et décembre, nous avons relevé un
ralenti: de la croissance, puis une reprise dés le mois de janvier. Ce constat se
rapproche de celui de MAITRE-ALLAIN (1983) qui a observé en hiver une croissance assez
bonne malgré une concentration faible en chlorophylle (0,3 2 2mg/m3).
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i iques sur la palourdeRuditapes d tus (Linné,1758)
dans les Lagunes de Bizerte et Monastir (Tunisie)

Najoua EL-MENIF et Fredj KARTAS
Laboratoire de Biologie et d’Ecologie Littorales, Faculté des Sciences de TUNIS (Tunisie)

Nous avons effectué une étude morphométrique sur deux échantillons de palourdes
prélevés, en automne 1987, dans la lagune de Bizerte et dans le canal d'évacuation des eaux de
I'écloserie et des bassins d'engraissement du Centre National d'Aquaculture de Monastir.
L'échantillon de Bizerte est composé de 140 individus de taille comprise entre 10,3 et 50 mm.
Celui du lac de Monastir comprend 160 individus de taille variant entre 7 et 45mm.

L'étude consiste & établir des équations linéaires liant, d'une part, la longueur totale (L) 2 la
hauteur (H) et a I'épaisseur (E) et, d'autre part, la hauteur a I'épaisseur, et & calculer les indices
morphométriques correspondant aux rapports en pourcentage de deux variables.

Relation Longueur-Hauteur : Dans les deux secteurs, la valeur du coefficient de corrélation,
proche de I'unité, montre une étroite relation entre ces deux variables. Les valeurs extrémes
des indices font apparaitre une croissance isométrique pour l'échantillon de Monastir et une
nette allométrie minorante pour celui de Bizerte (Fig: 1).

En nous référant 2 I'équation signalée par ARNAUD et RAIMBAULT (1963) pour l'étang
de Thau et 2 celle de GRAS et GRAS (1981) pour le Bassin de Marenne-Oléron, nous
remarquons que le taux de croissance est presque le méme dans la lagune de Bizerte et dans
I'étang de Thau, d'une part, et dans la lagune de Monastir et dans le bassin de Marenne-
Oléron, d’autre part.

Relation Longueur-Epaisseur : la valeur du coefficient de corrélation, trés élevée dans les

. deux secteurs tunisiens, fait apparaitre une trés bonne corrélation entre les deux paramatres.

Les valeurs extrémes de l'indice montrent une croissance différente entre les deux secteurs se
traduisant par une isométrie A Bizerte et une allométrie majorante 2 Monastir (Fig: 1).

En nous référant a I'équation donnée par GRAS et GRAS (1981) dans le bassin de Marenne-
Oléron (Tab: 1), nous pouvons relever que la croissance est similaire avec Bizerte mais
différente de celle de Monastir.

Relation F Epai : Les valeurs de r dans les deux secteurs montrent la bonne

relation entre la croissance de I'épaisseur et celle de la hauteur. Les valeurs extrémes de
indice E/H font apparaitre une croissance plus majorante 3 Monastir qu'a Bizerte (Fig: 1).

En appliquant I'équation donnée par GRAS et GRAS (1981) (Tab: 1), nous constatons que la
croissance de I'épaisseur est meilleure dans le Bassin de Marenne-Oléron que dans les
secteurs étudiés.

Localité N Equation r Valeurs extrémes
des indices
Lacde 160 H=0,684L40,010 09978 | 6g4s . 6845
Monastir B £20,485L-1,263 09890 | 4088 o 4556
E=0,708H-1,253 0.9898 5081 ~~ 6651
Lacde 140 H=0,630L+1,331 09942 | 7086 - 6678
Bizerte 140 £-0,431L+0,064 09898 | 4344 —~ 4v24
140 E=0,708H-0,754 09895 | 5194 645
Elarg de Tha: - H=0,6501+0,810 - —
Amaud et
Raimbaut (1963)
Bassin de 657 H=0,663L40,073 0,973 _
| N 657 £20,418L+0,079 0,958 -
Marenne-Oléron 1 ¢7 E=0,618H+0,060 0.962 Z

Gras et Gras (1981)

Tabl. | : Parameres des équations linéaires entre Hauteur(H)-Longucur(L) ,
Epaisseur(E)- Longucur (L} et Epaisscur(E)- Hautcur(H).
{ N= Effcctif , r= coefficicnt de.corrélation )

Hom Erm
. A: Menzcl jemil @
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A: Menzcl jemil @
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I

264 20
104 10

tam tom
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304 it Fig. 1 : Relations entre les différents paramdtres:

(L): Longueur,(H): Hauteur (E): Epaisseur.
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The latest status of Polychaeta in the soft substrate of Izmir Bay
Zeki ERGEN

Ege University, Faculty of Science, Department of Biology, Section of Hydrobiology,
Bornova-IZMIR (Turkiye)

Izmir Bay is located in the west part of Turkey on the coast of the Aegean sea.
Topographically and hydrographically it is divided into three parts designated as inner,
middle and outer part. Heavy pollution in the inner part of the Bay is gradually spreading
towards the outer part.

Studies on the benthic and pelagic organisms together with physico-chemical characteristics
of the Bay were concentrated in the last 20 years (ERGEN 1976, 1985, KOCATAS, et al., 1988,
among others).

The aim of this study is to investigate the latest status of the Polychaetes distributed in the
soft substrate of the Izmir Bay, which are one of the most important groups among the
benthic organisms.

For this, during the period between August
1988 and July 1989 sampling was carried out
once every two months from the 8 stations
selected in the Bay using Van Veen grab (Fig.
L ). A 10 dm? volume of sediment was
considered and Shannon-Weaver formula
was used for the calculation of the diversity
indices. During the investigation period, out
of a total of 48 samplings, 115 Polychaeta
species have been determined. Of these, 10
species (Harmothoe lunulata, Kefersteinia
cirrata, Hyalinoecia bilineata Hyalinoecia
fauveli, Onuphis conchylega, Scoloplos
armiger, Notomastus profundus, Clymene
palermitana, Trichobranchus glacialis,
Polycirrus aurantiacus) are new for the
Aegean and Mediterranean coasts of Turkey;

z

Karsiyaka
T

Fig. 1.- Sampling stations

8 species (Paralacydonia paradoxa, Glycera capitata, Onuphis quadricuspis, Prionospio
steenstrupi, Pri io pinnata, Ch setosa, Brada villosa, Rhodine cf. loveni ) are
being reported newly for all Turkish coasts.

When the stations are compared in regard to the number of species, number of individuals
and diversity index (Fig, 2), it can be observed that the stations situated in inner Bay (St.1,2, 3)
exhibit less number of species and lower diversity index value. This is mainly due to the
heavy pollution occurring in this region.

NUMBER DIVERSITY BITS e

STATIONS

Number of individual  EZ] Diversity index

R Humber of species

Fig. 2.- Distribution of number of species and number of individuals at the stations and
diversity index values.

Some stations situated in the outer part of the Bay (St. 5 and 8) are also relatively poor in
the number of species and show low diversity index values in comparison to other stations in
middle and outer parts of the Bay (St. 4, 6 and 7). The nature of the bottom sediments seems
to be responsible for these phenomena. In effect bottom sediment taken from the most inner
part of the Bay for d ing purposes is dumped at st. 5, while at st. 8 which is the deepest
station (70 m), bottom sediment is characterized by homogenous mud.
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The non Lessepsian migration of Ruppia maritima to the Suez Canal
M.S. FARGHALY
Head Marine Science Dept., Univ. Suez Canal, ISMAILIA (Egypt)

The Suez Canal had been considered as the possible passway for many species of benthos to
migrate between the Red Sea and the Mediterranean, a phenomenon known as "Lessepsian
Migration" proposed by POR (1978).

The marine plants of the Suez Canal was the subject of investigations since 1908. Recently
ALEEM (1980), and FARGHALY (1985), discussed the seaweeds of the canal

A new record of a benthic plant in the Suez Canal had been published by FARGHALY and
DENIZOT (1988) identified as Ruppia maritima L. after ASCHERSON et al., 1907, and
considered as a new invader to the Suez Canal. Further observations and investigations had
been carried out by the author in both the Great Bitter Lake of the Suez Canal and the
Bardawill Lake north Sinai, in the Eastern Mediterranean, in order to clarify the ecology, and
the possible passway permited this plant to migrate and colonize a part of the Lake bottom.
These efforts may answer the question : from where this plant came ? and to which extent it
will spread over the bottom of the Lake ?

The ecological results obtained for two years investigations proved that the Bitter Lakes
play an important role on the migration of benthic plant and animal species via the Suez
Canal. They could been a reservoir for some and a barrier for others.

The hydrography of the Lakes followed for three years during (1988-1991), reflected the
following figures :

1.- Water temperature of the Lakes was always lower than the corresponding air
temperature by about 0.5-7°C. The maximum temperatures were in July and August reaching
about 30.5°C, while the minimums were in January and February being arround 15°C.

2.- An Electric Power Plant of moderate size and capacity in the northeastern corner of the
Great Bitter Lake cause an increase in water temperature of about 3-9.5°C in an area of about
5km2.

3.- The salinity of the Lakes water had high values; minimum of about 40% and
maximum of about 46%e.

These figures and investigation on other parameters; PH-02 nutrients gave indications that
the hydrographic conditions in both Bardawill and Bitter Lakes are more or less similar.
These findings make it possible to think about the transportation of Ruppia seeds by some
migrant birds transiting the small islets of the Great Bitter Lake after landing on the Bardawill
bancs.

Ruppia maritima L. had extended during the last 3 years on the bottom neer the EPP
spreading over an area of about 1 km. On other growth or colonization had been observed
along the Suez canal or on the gulf of Suez or the Eastern Mediterranean.

In conclusion of these results we consider this plant as 2 new "non Lessepsian migrant” to
the Suez Canal due to the changes in the hydrographic conditions and thermal pollution
caused by the EPP of Abo-Sultan in the Great Bitter Lake of the Suez Canal .

The extention of this plant in the Bitter Lakes may affect the seagrass beds of Halophila
stipulacea and therefore the ecosystem based on.

REFERENCES

ALEEM A.A., 1980.- Contribution to the study of the marine algae of the Red Sea. IV -The
algae and seagrasses inhabiting the Suez Canal. Bull. Fac. Sci., K.A.U., Jeddah, 4, 31-89.

ASCHERSON P. & kRAEBNER P., 1907.- In ENGLER A. : Das Pflanzenreich, 31 IV, 11) : 142-
145, Leipzig,Verlag von Wilhelm Engelmann.

FARGHALY M. S., 1985.- Remarks on the marine vegetation of the Suez Canal. Proc. Egypt.
Bot. Soc. Conf. Ismailia, Egypt.

FARGHALY M.S. & DENIZOT M., 1988.-Ruppia maritima in the Bitter Lakes (Suez Canal).
Natur. mons. Bot., 53 : 71-73.

POR F.D., 1978.- Lessepsian Migration. Ecological studies , 23, 228p.

Rapp. Comm. int. Mer Médit, 33, (1992).

37

The seaweeds in the Suez Canal 120 years after its first opening and
their potential utilization

M.S. FARGHALY
Head of Marine Science Dept., Univ. Suez Canal, ISMAILIA (Egypt)

The Suez Canal is considered as one of the most important path ways in the world for
commercial trade as well as for the migration of plants and animals between the Red Sea, one
of the youngest seas, and the mediterranean, one of the oldest.

The Canal authority is intending now a days to start the second phase of the development
which include the widening and deepening of this water body. These changes will affect the
distribution of the marine fauna and flora of the Canal and will change its ecological
adaptation in many ways.

It is of great importance to speculate the actual status of the Seaweeds, one of the major
bases for the nutrition of many groups of animals, before the changes of Canal features.

More than 180 species of seaweeds had been collected from the Canal, 163 km, in the period
between 1983-1991. The red algae constitute about 40% of the flora, while the greens was
found to be about 30% and the-brown is about 16%. The blue greens complete this list by about
14%. The distributional pattern of these algae along the Suez canal were established as they
colonize the canals banks and the Lakes bottoms.

FARGHALY (1985) had divided the Canal into four major parts ; the northern part, the
Timsah, the Bitter Lakes and the southern part. Six years latter we can illustrate the seaweed
vegetation as follows :

A) The northern part :

About 120 species of seaweeds belonging to the four groups could been collected along the
year ; 60% of indopacific origin and about 15% are not reported from the other parts of the
Canal. In this part the dominance was for the red algae followed by the green.

B) The Timsah Part :

Investigations were carried out on water quality and growth of seaweeds in five different
sites along 20 km in this part, for 14 months during (1985-86) FARGHALY et al. (1988), and
followed to 1991. These investigations conclude that this part of the Canal play a negative role
in the migration of the Red Sea species of algae to the north. The hydrographic conditions
caused by the large amount of drainage water from the adjacent lands is the barrier for such
migration. About 80 species had been identified in this part ; 46% red, 28% green, 15% brown
and 11% blue green.

C) The Bitter lakes :

The Bitter lakes plays a reservoir role for the migration of Seaweeds from the Red Sea to the
north. Extensive collections made all over the lakes banks and the hydrographic conditions
were recorded during two years (1988-1989). These studies gave a distributional pattern of
about 110 species of Seaweeds ; 50% red, 28% green, 16% brown and 6% blue green.

The electric power plant of Abu Sultan in the northeast of the great Bitter Lake raise the
water temperature of about 9°C which could be the attraction power for many species found
for the first time in the Canal in this study.

D) The Southern part :

This part do not differ greatly than the northern part of the gulf of Suez in the percentage of
the groups ; 45% red, 25% green, 15% brown and 15% blue green. About 100 species had been
collected from this part.

The seaweeds of the Suez Canal colonize any hard substrate in four major belts :

1) The first belt at high water level of blue greens associated with Diatoms. Some fila-
mentous green algae was found occasionally in summer.

2) The second belt below the high water mark extended to about 30 cm. This beit is com-
posed mainly of green algae with small red ones. Epiphytes could be found in some parts of
the Canal.

3) The third belt start about 40 cm below the low water mark and extend to 40-60 cm where
macro-red algal communities has well developed growth. In some parts of the Canal brown
associate with red algae.

4) The fourth belt start at 100 cm depth and include red algal communities. This belt is
variable according to the stations.

These observations agrees with and complete ALEEM’s (1983).

A large number of these algae are know to be of economic importance and containing
natural products of economic value. Other species reported to be pollutions monitors. During
the ecological studies to understand the distributional patterns of the flora, the potential
utilization of the important species were estimated.

Some species of red Brown and Green algae had been used as minors of the sandy Sinai
desert soil. Three crops were tested using this minor. The results proved that seaweeds could
be good minors for sandy soil to grow the most popular leguminous in Egypt, broad beans.
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Preliminary results of the evolution of the gonad index of Paracentrotus lividus (Lamarck)
in the Urbinu lagoon in Corsica (France)

Catherine FERNANDEZ* and Angela CALTAGIRONE**

* CEVAREN, UFR des Sciences et Techniques, Université de Corse, CORTE (France)
** LBMEB, Faculté des Sciences de Luminy, MARSEILLE (France)

Monitoring of the gonad index of Paracentrotus lividus has been carried out at numerous
locations : Alger (SEMROUD and KADA, 1987), Marseille (REGIS, 1978), Villefranche Bay
(FENAUX, 1968), Corsica (NEDELEC, 1983), Ireland (BYRNE, 1990). The present study was
undertaken in the Urbinu lagoon, south of Bastia (Corsica) where there is a large population
of Paracentrotus lividus, whose density varies according to the biotopes (Cymodocea nodosa
beds, shingle, sand and muddy bottoms) (FERNANDEZ, 1990; FERNANDEZ and
CALTAGIRONE, 1990). This lagoon has been chosen as a site for the echinoculture of P.
Iividus. The initial part of this programme consists of a better’und ding of the
indigenous populati (population dy ics, stock evaluation, diet, physiological indices)
so as to define sites of recruitment, good growth potential, as well as the spawning period.
The preliminary results, presented here, concern the definition of the spawning period which
is estimated by- following the evolution of the gonad index and the percentage of mature
females (FENAUX, 1968).

The Urbinu lagoon offers very different trophic conditions according to the biotope. In the
Cymodocea nodosa algal beds, the trophic factor is not limiting as the urchins readily
consume this phanerogame (FERNANDEZ, 1990). It is noted that C. nodosa is considered as a
preferential food species by P. lividus (TRAER, 1980). Individuals living on the shingle
bottoms, where often the vegetation resources are quite small, have a very varied diet : either
a diet of animal material (crustaceans, gasteropods) and fragments of vegetation or a material
obtained from grazing (observation of stomach contents : FERNANDEZ, 1990).

Samples for gonad analysis of urchins living in the beds of Cymodocea nodosa were taken
monthly from April to August 1990 and from April 1991 to January 1992. Urchins living on
the shingle bottoms were sampled from April to August 1990 and quarterly from May to
November 1991. Ten individuals were sampled at each sampling session; their test diameter
(not including the spines) varied from 35 to 50 mm. Gonads were removed and oven dried
for 48 hours at 70°C before being weighted (+ 0.1 mg). The gonad index (GI) utilized is that of
SEMROUD and KADA (1987) derived from the index of repletion proposed by NEDELEC
(1983). It is the ratio between the gonadal dry weight and the cube of the horizontal teste
diameter, expressed in mg cm3.

This index permits the detection of the spawning period and the establishment of a
relationship between the development of the gonads and the different biotopes.

The results obtained (Table 1) show that the urchins living in the algal beds have a gonad
index which is always elevated in comparison to data in the literature (KADA, 1987;
SADOUD, 1988). The curve of evolution of this index shows some statistically significant
oscillations, particularly between May and June (Kruskall and Wallis Test and Mann Witney
Test) during the two years studied. Moreover, the data concerning the percentage of mature
females present during 1991 also shows a sharp decrease during the same period (Table 1).
The urchins living on the shingle bottoms, have a lower overall average gonad index but
equally show a decrease between May and June 1990.

These data show that spawning of the urchins takes place during May/June at both stations
in the lagoon and this is in agreement with other reported spawning times from the
Mediterranean (FENAUX, 1968; REGIS, 1978). The gonad indices of individuals living in the
beds of C. nodosa (whatever the month) are always significantly higher than those of
individuals living in the shingle bottoms. This suggests that the urchins living in the C.
nodosa beds are in a favourable environment perrnitting high gonad production. In
constrast, the trophic resources of the shingle biotope constitute a limiting factor. It has been
shown that a diet based on the consumption of a preferred vegetable species such asC. nodosa
promotes high gonad production (FERNANDEZ, 1990). This is comfirmed by the fact that
gonad indices in this biotope are generallly higher than those reported in the literature. This
is important when considering the dietary regime to be used in urchin rearing. Cymodocea
riodosa appears to be a choice food which facilitates high gonad growth during the entire year.

Table 1: Average gonad index (GI) of P. lividus in the Urbinu lagoon in mg/cm?, and the
percentage of mature females (% mature) in the beds of C. nodosa.

AVR. MAY JUNE | JULY. AUG. | SEPT.| OCT. | NOV. IL JAN.
GL. C. nodosa ( 9.76 12.21 9.88 10.64 735
R Gl Shingle (1990) 3.62 570 1.94 0.97 1.62
Gl C. nodosa {1991} 837 | 1006 563 7.63 933 7.60] 598 9.05 845 § 930
% Mature femal 100 40 _25 25 67 30 100 80 S
Of Shingle (1991) 2.01 223 247
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Lophogorgia ceratophyta (L.} (Gorgoniidae) in the Bay of Marseilles
Patrice FRANCOUR and Stéphane SARTORETTO

Laboratoire de Biologie Marine et d'Ecologie du Benthos, Faculté des Sciences de Luminy,
MARSEILLE (France)

Lophogorgia ceratoph {Li 1768) (Holaxonia, Gorgoniidae) is a large size species
(up to T m high) (CARPINE, 1963; WEINBERG, 1976) specifically distributed along the French
Mediterranean coast. It is found in abundance in the regions of Monaco and Perpignan
(WEINBERG, 1976). In between these sites, it is only rarely seen and even appears to be
completely absent from Corsican waters (WEINBERG, 1980; F. FINELLI and N. VERNEAU,
although it appears on Carpine’s recapitulative map of Corsica, at Bastia (1963, p. 53). In one of
his earlier works, CARPINE (1963) considers that L. ceratophyta is absent from the region of
Marseilles. Later on, several colonies are observed near the port of Marseilles by H. Zibrowius
and J.G. HARMELIN (in CARPINE and GRASSHOFF, 1975; in WEINBERG, 1980) or near the
port of Madrague (East Marseilles) by J. LABOREL (pers. comm.).

Until 1990, only a few observations of L. ceratophyta were made in the Bay of Marseilles
and under 10 colonies were found between 25 and 50 meters in depth (pers. obs.; J.G.
HARMELIN pers. comm.). Over the past two years, almost 70 colonies have been counted in
the Bay of Marseilles, as well as a few others found at La Ciotat or in the Var (Port-Cros and
Levant Islands,.and Saint-Aygulf). Small size colonies (less than 20 cm high) are the most
often observed (61%) and are only found in the North-West part of the Bay of Marseilles,
while large size colonies (over 50 cm high) represent 18% of total observations. In this latter
case, the colonies had been observed before. Some colonies, remarkable by their localisation,
size and depth, have been under observation for several years : over 7 years at Méjean (West
Marseiiles); over 6 years at Port-Cros (Var); perhaps almost 10 years in Marseilles (Maire
Island). The average size of these colonies was considerable when first observed (over 40 cm
high) which tends to prove that they had already been present for several years. L. ceratophyta
can be observed between 15 and 55 m deep. Small size colonies can be found essentially at
over 30 m in 95% of the cases, whereas large colonies are found between 15 and 45 m (91%) of
these cases. Most authors (CARPINE, 1963; CARPINE and GRASSHOFF, 1975; WEINBERG,
1976, 1979b) have observed that these colonies are present at the foot of coralligenous falls, on
sub-horizontal beds (far from all falls) or near port zones. According to these authors, the
waters are very cloudy, and the colonies are usually rooted in sandy and muddy sediments.
Most of these colonies are isolated, but, af Méjean, records show a density of approximately 5
colonies/m?2 of L. ceratophyta (under 20 cm in height). These figures remain low when
compared with observations made by WEINBERG (1976, 1979a) at Banyuls-sur-mer : 12 to 17
colonies/m2.

According to CARPINE and GRASSHOFF (1975), the epibionts observed for this species
only involve Pteria hirundo. WEINBERG (1979%a) mentioned Alcyonium coralloides. In 30%
of the colonies over 20 cm high, we have observed on the lower thirds of the colony, an
Amphiperatidae Gasteropod, Simnia spelta, which closely mimics the appearance of the
gorgonian. Most often, this species is also found on the Eunicella singularis (LAUBIER, 1966;
THEODOR, 1967; CARPINE and GRASSHOFF, 1975; SANTANGELO and NAVARRA, 1984)
and on E. cavolinii (ROSSI, 1965; SANTANGELO and NAVARRA, 1984). Only
SANTANGELO and NAVARRA (1984) and WEINBERG (1992) have observed §. selpta on
Lophogorgia. On one L. ceratophyta colony under observation since 1986 at Port-Cros (Var),
we have noted marked seasonal variations in the quantities of S. spelta: gasteropods are
present between May and September (up to 6 per colony) and absent, or rarer, during the rest
of the year. Reproduction has been observed in May and June. These variations in number
correspond to those revealed by SANTANGELO and NAVARRA (1984) on E. singularis, in
the straits of Messina. The L. ceratophyta and S. spelta association is therefore frequent and
may correspond to that observed by GERHART et al., (1988) between two similar species,
Leptogorgia virgulata and Neosimnia uniplicata. This gorgonian synthesizes secondary anti-
fouling metabolites, which limit the number of epibiont species. In spite of these defenses, it
is consumed by the symbiotic, trophically specialized gasteropod. Only a few other epibiont
species have been observed : a nudibranch (Flabellina affinis), laying its eggs on a medium
size colony; seaweed is also rarely seen (in 2% of the cases).

CARPINE and GRASSHOFF (1975) insist upon the difficulty of defining its natural habitat.
At Banyuls-sur-mer, it shares the habitat of Eunicella singularis (WEINBERG, 1979a). The
adult colonies prefer turbid waters or strong currents and L. ceratophyta could be a turbidity
indicator (CARPINE and GRASSHOFF, 1975). For WEINBERG (1979b), the degree of
resistance in adult colonies tends to influence natural distribution more than any other
factor. The sudden appearance of small size colonies of L. ceratophyta in the Bay of Marseilles
seems to demonstrate this assumption and could therefore correspond to the changes in
environmental conditions, more favorable now to the development of such colonies than
before. It is not at present easy to identify the factors involved. The mean degree of water
turbidity has greatly increased in the Bay of Marseilles after industrial or touristic
developments (GRAVEZ et al.,, 1990), but at present, this trend seems to be regressing. The
lower mortality rate observed in young colonies could be an indirect result of the increase in
average water temperature. We must observe the simultaneous and progressive appearance
of Alicia mirabilis (Actinaria) which had only previously been seen in the bay of Naples
(SCHMIDT, 1972) : Italy, Liguria (Spotorno); France, Alpes-maritimes (Nice), Var (Port-Cros,
Les Embiez, Saint-Cyr), Bouches-du-Rhéne (La Ciotat, Marseille, Carry-le-Rouet, Sausset-les-
Pins). The low reproduction rate of these species and the change in environmental conditions
(temperature ?) could explain this progressive appearance from the East (L. ceratophyta and
A. mirabilis) and from the South (L. ceratophyta). An increase in mean turbidity levels over
the past years has perhaps caused the development of an important L. ceratophyta
population. Future evolution of this population must be monitored, if the degree of turbidity
continues to decrease, as is the case today.
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The Levantine bathyal - a desert at the bottom of the sea?
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The Levant basin is the easternmost part of the Mediterranean Sea, east of the line
connecting Rhodes, Crete and the coast of Cyrenaica. It is isolated from the deep Atlantic
waters by the topographical and hydrological barriers posed by the shallow Gibraltar Straits
and the T sill. The Levantine deep waters are dxstxngulshed by severe
oligotrophy and salinity and temperature values that are higher than in the rest of the
Mediterranean.

Investigations of the Levant bathyal biota were initiated with the voyages of the "Pola” one
hundred years ago (1890-1893), the most extensive deep-sea expedition to take place in the
Levant basin. The Danish Oceanographical Expedition to the Mediterranean, aboard the
research steamer "Thor", sampled nine sites along the western limits of the Levant, from
Cyrenaica to Rhodes, in 1910. The Lamont Geological Observatory research vessel "Vema"
collected plankton samples in July-August of 1956. During a ten-day sojourn in the Levant in
January 1987, the "Meteor 5" obtained deep-sea biota from the region between Crete, Cyprus
and Israel. The small number of scientific expeditions to the Levant prompted FREDJ and
LAUBIER (1985), in their seminal work on the deep Mediterranean benthos, to declare that
“"the Levant Sea has practically never been studied”. The paucity of data bolstered the concept
of eastward faunal attenuation: FRED] and LAUBIER (1985) stated that only 20% of the
Mediterranean deep-sea species are known from its eastern part.

A series of eleven cruises conducted between 1988 and 1991 to study the bathyal biota off the

_ coast of Israel brought up a wealth of new data. The 37 species collected at depths between 200-
1,530 m add seven new records for the Levant basin and extend the distribution of sixteen
more species to the easternmost boundary of the Mediterranean.

As knowledge is gained on the Levantine bathyal biota, and the inventory of its
components becomes more complete, so the list of organisms considered absent from the
Levantine basin diminishes. Even thus, the impoverishment of the Levantine bathyal fauna
is clearly evident. GOREN (1986), who studied the recolonization of the Red Sea at the post
glacial period, indicated that the number of fish species in the Red Sea is much lower than in
similar Indo-Pacific regions. It is suggested that the Mediterranean, which like the Red Sea
underwent severe temperature and salinity changes, has not yet reached its biotic climax.
However, these environmental upheavals do not account for the extreme fauna sparsity of
the Levant bathyal compared with the bathyal biota at other regions of the Mediterranean.

The Mediterranean received a substantial part of its fauna from the Atlantic Ocean
following the last glacial period, bringing into the sea temperate, subtropical and some
tropical species. Yet, in the Levant basin, warming of the surface water together with large-
volume flooding of fresh and low salinity water caused by deglaciation is considered to have
resulted in restricted thermohaline convection, stagnation of subsurface water and deposition
of sapropels at water depths greater than 600-1,000 m (VERGNAUD-GRAZZINI et al.,, 1977;
MUERDTER et al., 1984; HERMAN, 1989). Thus, during interglacial periods, the Levantine
bathyal underwent faunal extinctions induced by environmental deterioration caused by the
anoxic episodes, followed by partial faunistic replenishment in glacial periods. Therefore, we
suggest that the impoverishment of the Levantine bathyal fauna results from it being doubly
blighted : during glacial periods the prevailing high temperature and salinity prevented
settlement by members of the stenothermic and stenohalinic Atlantic bathyal, as far as they
were able to cross the Gibraltar and Sicilian sills, while during the postglacial, anoxic
conditions in the bathyal restricted its recolonization.
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Polychaetes of the leaf stratum of a Posidonia oceanica bed :
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In the framework of an investigation on vagile fauna of Posidonia oceanica beds (GAMBI et
al., 1992), Polychaetes were sampled in the leaf stratum of a continuous Posidonia meadow off
Lacco Ameno (Island of Ischia, Gulf of Naples, Italy). Samples were taken by SCUBA diving
using a hand-towed net (400 um mesh size); this sampling tool allows the capture of different
benthic vagile taxa of the Posidonia canopy, although it is not very efficient for Polychaetes
(GAMBI et al., in press). Collections were made monthly, from July 1981 to June 1982, along a
transect at 1 m, 3 m, 10 m, 15 m and 25 m depths. Each sample consisted in two hand-towed
net replicates.

Polychaetes were found in 53 of the 60 samples examined, for a total of 1,811 individuals
and 135 species. 38 taxa occurred only once with one individual, while 27 taxa (445
individuals) belonged to sessile, tubicolous forms that will be not considered in the following

lysis. The best rep d family was that of Syllidae (55 species and 865 individuals). The
total number of species and individuals in the different months showed similar trends with
two peaks in February-March and from September to November and two minima in July-
August and in December-January (Fig. 1). To better define the spatio-temporal distribution
pattern of the species, monthly data were grouped in four seasonal groups (summer, autumn,
winter and spring) and analyzed by means of the Factorial Analysis of Correspondence (C.A.)

‘Along the first factorial axis (F1), that was significant, sample points were distributed
according to depth (Fig. 2). The highest depth differences were observed in summer and
spring. This is because in these seasons several physical conditions (e.g. summer temperature
stratification) coupled with Posidonia features (leaf growth and plant epiphyte production)
enhance the environmental differences between shallow and deep stands of the Posidonia
beds, thereby resulting in more pronounced differences in the Polychaete populations
associated. Seasonal differences in Polychaete community structure were higher between
summer-spring and autumn-winter samples especially at shallower depths (from 1 to 10 m)
where more fluctuating environmental conditions occur. On the contrary, these were almost
negligible in the deepest samples (25 m) where the environment is more stable and less
stressed.

The most abundant species, and those that best contribute to such a pattern were
Grubeosyllis clavata, G. limbata, Syllis prolifera, Autolytus sp.1, Platynereis dumerilii,
Nereiphylla nana, Raphidrilus nemasoma and Oriopsis armandi, characteristic of shallow
depths, and more abundant in summer and spring. Sphaerosyllis pirifera, Grubeosyllis
vieitezi, Pionosyllis lamelligera, were more frequent at intermediate depth (10 m), while
Eurisyllis tuberculata, Odontosyllis gibba, Exogone rostrata, Sphaerosyllis hystrix, Nereis rava
and Kefersteinia cirrata characterized the deeper samples (15-25 m), especially in autumn and
winter. Amphiglena mediterranea occurred, on the contrary, at all depths and in all seasons.

As a whole, two main Polychaete assemblages seem to be recognizable: one associated to
shallow stands of the bed with higher seasonal fluctuations in species composition and
abundance; another associated to the deeper, more stable stands of the bed with less changes
in time.

With these general trends the spatial and seasonal distribution of Polychaetes in the
Posidonia leaf is consi both with the environmental conditions of the bed and
with the behaviour of the other groups of the vagile fauna studied (GAMBI ef al., 1992).
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La réalisation du travail “Biosystématique” de I'Ordre des Fucales Kylin (Fucophyceae) dans
la Péninsule Ibérique et les lles Baléares”, financé par la CICYT (Ministéres de 'Education et
de la Science du Gouvernement espagnol), fait partie d’un Projet global pour I’élaboration
d'une Flore Benthique Marine de cette zone.

Dans l'ensemble des Fucales de la Péninsute Ibérique, le genre Cystoseira représente le
groupe d’espéces le plus nombreux, le plus abondant en Méditerranée et, surtout, le plus
intéressant du point de vue taxonomique.

La révision biosystématique de ce genre a été réalisée a partir de matériel frais récolté tout le
long des cdtes ibériques ainsi que d'échantillons d'herbier. Cet étude a permis, entre autres
conclusions, de préciser la chorologie du genre Cystoseira le long des cites ibériques; la
distribution de ses espéces en Méditerranée était en effet assez confuse, en raison surtout de la
complexité systématique du genre, tout particuliérement au voisinage du détroit de Gibraltar.

Les principales conclusions chorologiques sont les suivantes:

- La découverte de Cystoseira abies-marina (Gmelin) C. Agardh A Murcia (Espagne) (SOTO
& GOMEZ, 1990) confirme sa présence en Méditerranée, ot elle n'avait été signalée que de
Tripoli {Libye) (NIZZAMUDDIN et al., 1978) et du Canal de Sicile (Italie) (AMICO ef al., 1985).
Ces mémes auteurs indiquaient la de confirmer la présence de cette espace en
Méditerranée.

- Des espices considérées de distributi i diterrané ont été
tocalisées dans le détroit de Gibraltar et les zones aﬂanhques voisines. C. brachycarpa J.
Agardh var. balearica (Sauvageau) Giaccone, largement distribuée dans la Méditerranée
centrale et occidentale, est présente jusqu'aux alentours de Tanfa (Cadiz). La présence de C.
sauvageauana Hamel le long des cdtes atlantiques ibériques montre l'influence possible des
eaux méditerranéennes dans la zone atlantique proche du détroit, bien que les populations de
cette espece se trouvent dans un milieu caractérisé par la présence de communautés algales
typiquement atlantiques. Ces observations confirment la signalisation de cette espéce dans la
méme zone (CREMADES, 1990) d'aprés des exemplaires de I'Herbier de Clemente (MA) (sous
le nom de Fucus selaginoides L.).

- D'autre part, d'autres espéces présentes en Méditerranée occidentale ont été signalées pour
la premiére fois le long des cdtes ibériques. Dans ce groupe, on peut inclure C. jabukae
Ercegovic, récoltée aux Iles Baléares (GOMEZ GARRETA ef al., 1992) ainsi qu'un certain
nombre de taxons qui se trouvaient déja sous forme d'échantillons d'herbier (BCF, HGI,
MGC, VAB), mais sous un nom erroné tels que C. barbata f. (Kutzing) Gi C.
spinosa var. compressa (Ercegovic) Cormaci et al. C. algeriensis J. Feldmann et C. humilis var:
humilis Kitzing. La distribution de C. jabukae, C. barbata f. aurantia et C. spinosa var.
compressa reste délimitée 2 la zone comprise entre I’Adriatique et les cStes espagnoles, tandis
qu’en Méditerranée, C. algeriensis et C. humilis var. humilis restent localisables dans la zone
proche du détroit de Gibraltar (cOtes espagnoles), en Algérie et en Sicile, ce qui peut indiquer
une certaine relation entre la distribution de ces espaces et la zone d'influence des eaux
atlantiques.
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