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RESUME

L’herbier de Posidonia oceanica I. (delile) du banc Messioua (Tunisie) : Cette étude intéresse I’écologie benthique
du « banc Messioua » (30 MN a I’Est de Zarzis, au Sud de la Tunisie), zone traditionnelle de la péche aux éponges.
Quatre campagnes marines ont été conduites a bord du NRO « Hannibal » d’octobre 2000 a ao(t 2001. Les trois
premiéres avaient pour objectif de valider, par des prospections dites de « réalité » terrain, les données obtenues lors de
la quatrieme campagne. Ces données traitent de I’herbier de Posidonia oceanica L. (Delile) et de la population
d’éponges associée. Lors de la derniére campagne, le travail a été effectué a I’aide d’un sonar multi-faisceaux SEABAT
9001(Reason Co). Cette étude a permis la prospection de seize stations s’étendant entre 21 et 33 m de profondeur et
I’analyse phénologique de I’herbier méditerranéen ayant la plus haute densité de faisceaux/m* et I’Indice Foliaire
Global (IFG) le plus élevé.

Mots clefs : Posidonia oceanica, densité des faisceaux, indice foliaire global, éponges, banc de Messioua, Tunisie

ABSTRACT

In order to study the benthic ecology of the “Messioua banc” (30 NM east off Zarzis, Southern Tunisia), a traditional
Tunisian sponge fishing ground, four marine campaigns were conducted with the R/V “Hannibal” from October 2000
to August 2001. The objectives of three of these campaigns were field validation, focusing on the sampling of the
Posidonia oceanica meadow and of the sponge population. However the goal of the fourth one, with the use of a multi-
beam sonar SEABAT 9001 (Reson Co.), was the mapping of bottom of the surveyed area and the scanning of the
Posidonia meadow and its sponge population. The field work allowed the study of sixteen stations covered by a dense
meadow extending from 21 to 33 m depth, which present the highest density of shots/m2 and the biggest Leaf Area
Index in the Mediterranean region.

Keywords: Posidonia oceanica, shoot density, leaf are index, sponges, Messioua banc, Tunisia,.

dense meadows that host one of the most important
INTRODUCTION population of commercial sponges in the Mediterranean
sea (Ben Mustapha et Vacelet, 1991; Ben Mustapha et al,

In the Mediterranean Sea, seagrass, Posidonia oceanica (2003, under press).

is one of the most important producer in the coastal
waters. They support fisheries resources, as well as, the
MATERIAL AND METHODS

impact of several human activities that might present a

threat to them (Anonyme, 1991; Ben Mustapha et al, Sampling was always made by scuba diving, with a
2002 under press). Nevertheless several regions such as metallic square of 40*40 cm2. The choice of an area of
the three man bancs east off Zarzis, have (in general) 0,16 m? is well documented elsewhere (Ben Mustapha et
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Hattour, 1992; Ben Mustapha et al, 1999; Ben Mustapha
et al, sous presse). In each station three samples were
taken from the meadow, and brought back on board.
Where we took 10 to 15 shoots of Posidonia from each
sample. The expression of the density and the coverage
of the meadow where done using the classification of
Giraud (1977), Meinesz et Laurent (1978) and Augier

(1986)°.
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Figure 1. Map showing the survey site in Messioua Banc off
Zarzis in Tunisia (from Komatsu and all)of sediments

The following measures were done for each shoot:
Number of shoots per sampling area, number of adults,
intermediaries and juveniles leaves, as well as their
length and width. Consequently, we were able to
calculate the mean length and width for each kind of leaf,
for each shoot. These data were used to calculate the
covering area of the shoots; the area covered by 1 m?2 of
meadow as well as the leaf area index (LAI). Sixteen

stations were sampled from a depth of 21 to 33 m®

RESULTS
A. General Overview

A series of banks constitute the most important
topographic features of the southern Tunisian waters off
Zarzis. The first banc, Ras Dzira is located 12 NM east
off Zarzis at a depth ranging from 6 to 11 m, followed by
Bancacou and Messioua bancs, respectively located at 20
to 30 NM east off Zarzis, at a depth ranging from 20 to
33 m. Finally this series ends with ElI Greco banc at 35
NM in the same direction at a depth ranging from 25 to
35 m.

These bancs are all covered by sea grass meadows,
mainly Posidonia oceanica, while in the sandy bottoms
of the “inter-mattes” channels, Cymodocea nodosa is
well represented. Nevertheless, rocky and biogenic
buildup bottoms are also a main feature of these bancs,
specially in Messioua and Greco bancs.

The Posidonia meadows of these bancs present several

types of development: From type IV (i.e the least
“healthy” one) observed in rare places of Messioua bancs
at a depth of 20 or 30 m, to type | (Ben Mustapha et al,
2002, under press; Augier, 1986; Meinesz et Laurent,
1978) (i.e. the healthiest one) recorder from Messioua
and Greco.

These meadows can present a continuous covered area as
seen in Greco, Messioua and Ras Dzira, or can present
large patches as seen in Bancacou, and some stations of
Messioua and Greco. The Posidonia mattes can be short
(30 cm high) or inexistent, mainly near the deepest limit
of the meadows (as seen at a depth of 30 m in Messioua)
or even at a depth of 20 m in Banacaou. Elsewhere, the
height of the matte varies between 0.7 and 1.5 m. The
covered area (coverage) also varies from less than 40 %
(Bancacou) to near 100 % (Messioua, Ras Dzira and
Greco). The density of shoots/m? is very high in general
in Messioua, Greco and Ras Dzira (meadows of Type I).
Nevertheless, meadows of type Il to type 1V (low
density) were seen in few places mainly in Bancacou and
the deepest stations of Messioua

B. Messioua Meadows

In the surveyed area of Messioua (Fig 1), from the
sixteen sampled stations, 14 of them were covered by
Posidonia meadow; two stations showed a mosaic of
sandy - rocky - meadows substratum (St H 15 and H 16)
while Stn H11 was not covered by Posidonia.

Posidonia meadows usually grow on small mounds,
called “mattes”, which can reach 0.3 to 1.8 m high
(starting from the bare sand). The mattes, made with a
root system and sediments trapped by P. oceanica, are
covered by P. oceanica leaves erected by about 1 m high
above the bottom (Komatsu et al, 2001).
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& According to Giraud (1997) Posidonia meadows are classified
in five types in relation to the shots density per m? (type V <or
= to 150 s/m?; type 1V: 150 — 300 s/m?; type IlI: 300 — 500
s/mz; type Il: 500 — 700 s/m2; type | > 700 s/m2); while Augier
(1986) and Meinesz & Laurent (1978) adopt a classification
(Type 1 to type 3) based on % of coverage, rhizome position,
mattes presence, colonisation

® For the study of the distribution, composition, abundance and
structure of the sponge population, an area of 240 m? was
sampled.
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As seen in Table I, the meadows cover almost all the
bancs, with a high density of shoots/m2. The lowest
figures were recorded from Stn H1 and H5, where the
lack of light at such range of depth (29 to 33 m) seems to
be the limiting factor of growth for these meadows. The
highest density, recorded from Stn H6 and H9 i.e. 1125
S/m?, is also the highest in the Mediterranean for such
off shore meadows (Ben Mustapha et al, 1999; Ben
Mustapha et al, sous presse; Pergent et al, 1995).

The number of adult leaves varies from 2 to 6 per shoot.
They measure 65 cm in length and 1 cm in width at the
most; while intermediaries leaves (maximum length 55
cm, maximum width 0.9 cm) and juveniles leaves
(maximum length 0.6 cm, maximum width 0.6 cm) range
from O to 3 leaves/shoot. These data are not in
contradiction with the hypothesis of the generally small
size of the Posidonia leaves recorded from the eastern
Mediterranean basin (Ben Mustapha et al, 1999).
Nevertheless, the small size structure of the leaves seems
to be compensated by the high density of the meadows
(coverage up to 100% in several stations) translated by
the density of shots per m2 as well as the number of
leaves per shoot.

The Leaf Area Index (Fig 2), that indicates the total area
of Posidonia leaves available per m2 of substratum,
ranges from 108 m2 (Stn H1) to 602 m? (St H7), with a
mean value of 353 m2 of Posidonia leaf/m? of
substratum.
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Figure 2. Leaf Area Index distribution among 14 stations of
Posidonia meadows

CONCLUSIONS

The Posidonia meadows of Messioua bank present a
healthy state in general. Compared with other meadows
from Tunisia and abroad, their density is the highest in
the Mediterranean, with very high values of LAI ; not
comparable to other LAI recorded elsewhere (Ben
Mustapha et al, 1999; Ben Mustapha et al, under press),
while the density of shoot/m? is the highest in the
Mediterranean for such off shore meadows.
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Table I: Shoot of Posidonia oceanica per station

and depth
Stn Depth (m) shots/m?2
W ow |
w |2 |
w |2 |
w | o |
He 24 Voo 642
H8 24 Moan 666
o | a |
H11 33 Absent
H15 21 See H4
H16 25 See H4

REFERENCES

Anonyme. 1991. Posidonia oceanica : The forest undersea.
Posidonia oceanica meadows in the Mediterranean sea :
Status and distribution. 4™ Intergovernmental Meeting



Bull. Inst. Natn. Scien. Tech. Mer de Salammbd, Vol. 29, 2002

of the Barcelona Convention; Greenpeace, The
Mediterranean project. pp 35.

Afli A. et Ben Mustapha K. 2002.Les peuplements benthiques
du golfe de Gabés In «Elaboration d’une étude de
création d’aires marines protégées et de récifs artificiels.
1 Le Golfe de Gabés » : 91-133.

Augier H. 1986. L’herbier a Posidonia oceanica son
importance pour le littoral Méditerranéen, sa valeur
comme indicateur biologique de I’état de santé de la
mer, son utilisation dans la surveillance du milieu, les
bilans écologiques et les études d’impact. Vie marine, 7.
pp. 85-113.

Ben Mustapha K. et Vacelet J. 1991. Etat actuel des fonds
spongiféres de Tunisie. In Les especes marines a
protéger en Méditerranée. Boudouresque C.F., Avon M.,
& Gravez V. édit., GIS Posidonie publ., Fr : 43-46.

Ben Mustapha K. et Hattour A. 1992. Les herbier de posidonies
du littoral tunisien. 1. Le golfe de Hammamet. Notes
Inst. Nation. Sci. Tech. Oceanogr. Péches, Salambd-2.
1-42.

Ben Mustapha K., Hattour A., Mhetli M., El Abed A. et Tritar
B.1999. Bionomie des étages infra et circalittoral du
golfe de Gabés. Bull. Inst. Nation. Sci. Tech. Mer
(Tunisie) 26: 5-48.

Ben Mustapha K., Afli A., Hattour A. et EI Abed A (Sous
presse). Sessile mega benthic species from Tunisian

littoral sites. In MedSudMed expert consultation, Malte
2002. 1-16.

Ben Mustapha K., Komatsu T., Hattour A., Sammari C.,
Zarrouk S., Souissi A. and EI Abed A. (sous presse).
Tunisian Mega benthos from infra (Posidonia
meadows) and circalittoral (Coralligenous) sites 1-20.

40

Giraud. G. (1977) Essai de classement des herbiers de
Posidonia oceanica (Linne) Delile. Botanica marina 20
(8) : 487-491

Komatsu T., lgarashi C., Ben Mustapha K., Sammari C.
Shibata, Hantani® H., Matsuoka Y., and Carton M.,
2001. Mapping of Posidonia beds in Tunisia with R/V
Hannibal ~ Proceedings of the 4"  Tunisian
Interdisciplinary Workshop on Science & Society TIWSS
2001.L  Chouanine  (Ed)University of  Electro
Communication; Japan, .1-4

Meinesz A., et Laurent R.1978. Cartographie et état de la limite
inférieure de I’herbier de Posidonia oceanica dans les
Alpes-maritimes (France) -Campagne Poseidon 1976-.
Botanica Marina 21: 513-526.

Pergent G., Pergent-Martini C., Boudouresque C. F. 1995.
Utilisation de I’herbier a Posidonia oceanica comme
indicateur de la qualitt du milieu littoral en
Méditerranée : Etat des connaissances. Mésogée, Vol
54 : 3-27.



	INTRODUCTION
	Material and methods
	Conclusions

