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Abstract. The Mediterranean Posidonia oceanica seagrass meadows provide a variety of 
ecosystem services; one of them is the protection of beaches against erosion, due to the 
accumulation on beaches of drift dead leaves, which forms what is known as ‘banquettes’. 
In most Mediterranean areas, the P. oceanica banquette is considered as waste that has a 
negative impact on seaside tourism and is therefore removed by the municipal authorities. In 
fact, it is not only unproven that the banquette constitutes a nuisance for tourism, but also, 
in most cases, its removal has not been insisted on by the majority of beach users. On the 
contrary, its removal turned out to be an economic and ecological disaster. Interestingly, in 
an area frequented by international tourists, at Zarzis (southern Tunisia, Mediterranean Sea), 
thanks to a local initiative, the non-removal of the banquette shows that it is compatible with 
high beach attendance rates, especially when tourists are properly informed about the issue. 
This is a lesson for local mayors all around the Mediterranean who are being manipulated by 
tour operators and misleading information.
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Résumé. Maintien des banquettes de feuilles mortes de Posidonia oceanica sur une 
plage très fréquentée par les touristes : leçons depuis la Tunisie. Les herbiers à Posidonia 
oceanica, une plante à fleurs marine endémique de Méditerranée, fournissent à l’homme de 
nombreux services écosystémiques ; l’un de ces services est la protection des plages contre 
l’érosion, grâce aux banquettes de feuilles mortes de posidonie. Dans la plus grande partie de 
littoral méditerranéen, les banquettes de P. oceanica sont considérées comme des déchets et 
comme une nuisance pour le tourisme balnéaire ; elles sont par conséquent enlevées par les 
autorités locales (municipalités, maires). En réalité, le fait que les banquettes nuisent au tourisme 
est loin d’être démontré ; les enquêtes montrent que l’enlèvement des banquettes n’est pas 
réclamé majoritairement par les usagers des plages, même non informés de leur rôle, et qu’il 
est largement rejeté par les usagers informés. En fait, l’enlèvement des banquettes représente 
un désastre non seulement économique mais aussi écologique. Il est significatif de constater 
que, dans un secteur très fréquenté par les touristes internationaux, à Zarzis (Sud de la Tunisie), 
le non-enlèvement des banquettes de feuilles mortes, dans le cadre d’une initiative locale, est 
compatible avec une fréquentation élevée par des touristes bien informés des enjeux. Ceci 
constitue une leçon pour les maires des côtes méditerranéennes, qui se laissent manipuler par 
des tour-operateurs et par des informations inexactes.
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The Posidonia oceanica seagrass beds are well-developed in 
Tunisia, which is the site of some of the most extensive Mediterranean 
meadows (Pergent and Kempf, 1993; Hattour and Ben Mustapha, 2013). 
They provide a variety of ecosystem services. One is the protection of 
beaches against erosion, due to the accumulation of drift dead leaves, 
to form what is known as ‘banquette’ (Mateo et al., 2003; Astier, 2008; 
Boudouresque et al., 2010, 2012; Simeone and De Falco, 2013; Pergent 
et al., 2014; Boudouresque et al., 2016; Boudouresque and Ruitton, 
2016). Posidonia oceanica meadows are also the ‘sand factory’ that 
produces sand and exports it towards the beaches (De Falco et al., 2017).

The banquette of P. oceanica dead leaves, together with the beach 
dune and foredune, constitute a unique ecosystem that characterizes 
the Mediterranean Sea; this ecosystem harbours an extraordinary range 
of biological diversity, with dozens of species, plant and animal, which 
are specific to it (Boudouresque et al., 2017a). For millennia, and even 
at the beginning of the era of seaside tourism, until the 1970s, humans 
had no difficulty in coexisting with the banquette (Boudouresque, 2010; 
Boudouresque et al., 2017a). Since then, along most of the Mediterranean 
shores, tour operators, stakeholders and mayors of coastal municipalities 
have increasingly regarded the banquette as waste that has a negative 
impact on seaside tourism. Dead P. oceanica leaves – together with 
large amounts of sand – have therefore been removed from the beaches 
and transported to a landfill (or sometimes pushed, using mechanical 
earth movers, towards one end of the beach). As a result, the now 
unprotected beaches have been steadily eroded, and attempts are made – 
unsuccessfully – to compensate the erosion by costly sand replenishment 
(Guala et al., 2006; Conseil Scientifique des Iles de Lerins and CREOCEAN, 
2011; Boudouresque et al., 2017a and references therein; Otero et al., 
2017; Vu et al., 2017; Martín Prieto et al., 2018; Vu, 2018). In addition, the 
fate of the dead leaves of the banquette is to return, sooner or later, to the 
sea; burying it in landfills deprives coastal ecosystems of an important 
source of carbon and nutrients, with a negative impact on captures of the 
fisheries (Boudouresque et al., 2016; El Zreli et al., 2016).

As suggested by Boudouresque et al. (2017a, 2017b), it is uncertain 
whether tourists would in fact request ‘clean’ beaches without dead P. 
oceanica leaves, and this could be just the biased perception of tour 
operators and local mayors. Surveys of beach users reveal that, even 
if uninformed about the role of the banquette, their opinion is mixed 
and often much more positive than supposed (Conseil Scientifique des 
Iles de Lerins and CREOCEAN, 2011; Martin, 2017; Bergthold, 2017). 
Maintaining in place the P. oceanica banquette, as at Porquerolles Island 
(Port-Cros National Park, France), with information boards explaining the 
ecological issues, results in a very favourable perception by the public, 
who overwhelmingly support this initiative and frequent these beaches 
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(Serantoni, 2015; Boudouresque et al., 2017a). In addition, a study of 
the cost of removing dead leaves and the resulting sand replenishment, 
compared to the cost of non-removal of dead leaves (possible loss of 
beach use), reveals that the removal of the banquette is conspicuously 
more expensive than maintaining it (Otero et al., 2018).

Posidonia oceanica is protected by law in France and in some 
regions of Spain. The protection concerns dead or living parts of the 
plant and includes therefore the banquette. Annex II of the Barcelona 
Convention establishes a list of ‘endangered or threatened species’ that 
includes P. oceanica (Pergent, 1991; UNEP, 2000, 2009; Boudouresque 
and Bianchi, 2013; Verlaque et al., 2019). However, the inclusion of a 
species within the Barcelona convention does not imply that the species 
is actually protected by the countries which ratified the convention. 
This is unfortunately the case in Tunisia, where no law protects P. 
oceanica. The destruction of P. oceanica meadows and the removal 
of the banquette from the beaches are therefore legal, although APAL 
(Agence de Protection et d’Aménagement du Littoral - National Agency 
for protection and management of the littoral) plays a positive role in 
trying to restrict the removal of the banquette by local authorities.

Figure 1. Information board in French, English, Italian and German on Zarzis beach, 
Tunisia. The panel explains to tourists why dead leaves of P. oceanica are important for 
beach protection. They refer to it as ‘seaweed’, which is obviously incorrect, but can be 
easily understood by tourists little aware of the correct nomenclature of the living world. 
The board claims that the removal of the banquettes is not allowed, which, unfortunately, 
is not the case. Photo © Charles-François Boudouresque.
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Tunisia is the holiday destination of 5 to 7 million tourists each year. 
Tunisia targets cultural tourism (Carthaginian, Roman and Arab history), 
SSS tourism (sea, sand and sun) and sustainable and responsible tourism. 
The perception of the importance of the environment by the general public 
and environmental education in Tunisia are relatively high, compared 
to the majority of the Mediterranean countries. Environmental impact 
assessment (Etude d’Impact Environnemental – EIE) is imposed by the 
legislation, although this legislation is in need of extensive improvement 
to comply with the criteria of the World Bank (Pergent and Kempf, 1993; 
Pergent-Martini and Le Ravallec, 2007).

Here, we report the case of Zarzis beach, in a very popular resort, 
Zarzis, in southern Tunisia. Despite the lack of legislation in Tunisia 
concerning P. oceanica, and relying on the supposed authority of the 
APAL, tourism officials in Zarzis maintain the banquette on the beach, 
provide information for beach users (Fig. 1), and have proved that the 
banquette does not impact the attendance of tourists when they are 
properly informed: despite the presence of non-removed P. oceanica 
banquette, and thanks to the information boards, the beaches of Zarzis 
are very popular (Fig. 2, 3, 4, 5). 

Figure 2. Non-removal of the P. oceanica banquette in front of an upmarket hotel with 
a majority of European tourists in Zarzis (southern Tunisia). Photo © Jean-Marie Astier.

Figure 3. Non-removal of the P. oceanica banquette in front of an upmarket hotel with a 
majority of European tourists in Zarzis (southern Tunisia). Note the presence of bathers 
and recreational boats. Photo © Jean-Marie Astier.
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Figure 4. Non-removal of the P. oceanica banquette in front of an upmarket hotel with a 
majority of European tourists in Zarzis (southern Tunisia). Note the presence of bathers 
and recreational boats. Photo © Jean-Marie Astier.

Unfortunately, the good practice we describe here at Zarzis is not 
general. In neighbouring Djerba Island, another Tunisian seaside tourism 
hotspot, as in most Tunisian beach resorts, the P. oceanica banquette 
is pushed further inland or to the edges of the beaches. Some of these 
beaches are being eroded, which has led local authorities to question 
their practices.

Removing the P. oceanica banquette is an economic and ecological 
disaster: it results in catastrophic beach erosion, costly and fruitless 
sand replenishment, the destruction of the high heritage value beach-
dune ecosystem and the decline of fish captures by artisanal fishers 
(Boudouresque et al., 2017a; Otero et al., 2018; Vu, 2018). This practice 
is all the more absurd as the public, especially if properly informed, 
fully accept the non-removal of the P. oceanica banquettes. The Zarzis 
case is a lesson for mayors around the Mediterranean who are being 
manipulated by tour operators and misleading information.

Figure 5. Non-removal of the P. oceanica banquette in front of an upmarket hotel with a 
majority of European tourists in Zarzis (southern Tunisia). Note the presence of bathers. 
Photo © Jean-Marie Astier.



— 20 —

Acknowledgements. The authors acknowledge with thanks the two reviewers, Jean-
Georges Harmelin and Philippe Ponel, whose valuable suggestions improved the initial 
manuscript, and Michael Paul, a native English speaker, for proofreading the English text.

References

ASTIER J.M., 2008. – Les plantes marines. In : Le Var et sa flore. Plantes rares et protégées. 
Cruon R. (ed.), Association pour l’inventaire de la flore du Var publ., Turriers : 443-450.

BERGTHOLD V., 2017. - POSBEMED, gestion des banquettes de posidonie en 
Méditerranée française. Mémoire master ‘Environnement marin’, Aix-Marseille 
Université, Marseille : 1-58.

BOUDOURESQUE C.F., 2010. Ne touchez pas aux feuilles de posidonies sur les plages ! 
Posidonies : l’écosystème miracle. Le Tropézien, 70 : 12-13.

BOUDOURESQUE C.F., BIANCHI C.N., 2013. Une idée neuve : la protection des espèces 
marines. In : GIS Posidonie : plus de 30 ans au service de la protection et de la 
gestion du milieu marin. Le Diréach L, Boudouresque C.F. (eds.), GIS Posidonie 
publ., Marseille : 85-91.

BOUDOURESQUE C.F., RUITTON S., 2016. - Les immenses services écosystémiques 
de l’herbier de posidonie. Le Tropézien, 93 : 12-13.

BOUDOURESQUE C.F., BERNARD G., BONHOMME P., CHARBONNEL E., DIVIACCO 
G., MEINESZ A., PERGENT G., PERGENT-MARTINI C., RUITTON S., TUNESI L., 
2012. - Protection and conservation of Posidonia oceanica meadows. RAMOGE 
and RAC/SPA publ., Tunis: 1-202.

BOUDOURESQUE C.F., PERGENT G., PERGENT-MARTINI C., RUITTON S., THIBAUT T., 
VERLAQUE V., 2016. - The necromass of the Posidonia oceanica seagrass meadow: 
Fate, role, ecosystem services and vulnerability. Hydrobiologia, 781: 25-42.

BOUDOURESQUE C.F., PONEL P., ASTRUCH A., BARCELO A., BLANFUNÉ A., 
GEOFFROY D., THIBAUT T., 2017a. - The high heritage value of the Mediterranean 
sandy beaches, with a particular focus on the Posidonia oceanica ‘banquettes’: 
a review. Sci. Rep. Port-Cros Natl. Park, 31: 23-70.

BOUDOURESQUE C.F., PONEL P., THIBAUT T., 2017b. - À la découverte de la vie 
cachée des plages méditerranéennes (vous ne les regarderez jamais plus comme 
avant). Le Tropézien, 98 : 14-15.

CONSEIL SCIENTIFIQUE DES ILES DE LERINS, CREOCEAN, 2011. - Bilan de la ges-
tion des banquettes de posidonie en région Provence-Alpes-Côte d’Azur. Conseil 
Scientifique des Iles de Lérins and CREOCEAN publ., La Seyne : 1-84.

DE FALCO G., MOLINAROLI E., CONFORTI A., SIMEONE S., TONIELLI R., 2017. - 
Biogenic sediments from coastal ecosystems to Beach-Dune Systems: implica-
tions for the adaptation of mixed and carbonate beaches to future sea level rise. 
Biogeoscience Discussions, 20: 1-27. 

EL ZRELI R., COURJAULT-RADE P., GALLAI N., RABAOUI L., MANSOUR L., BEJAOUI 
N., 2016. - Évaluation du service écosystémique fourni par les herbiers de posi-
donies dans le golfe de Gabès. Rapp. Comm. Int. Mer Méditerr., 41 : 512.

GUALA I., SIMEONE S., BUIA M.C., FLAGELLA S., BAROLI M., DE FALCO G., 2006. - 
Posidonia oceanica ‘banquette’ removal: environmental impact and management 
implications. Biol. Mar. Medit., 13 (4): 149-153.

HATTOUR A., BEN MUSTAPHA K., 2013. - Le couvert végétal marin du golfe de Gabès : 
cartographie et réseau de surveillance de l’herbier de posidonie. Institut National 
des Sciences et Technologies de la Mer publ., Salammbô : 1-164. 



— 21 —

MARTIN A., 2017. - Analyse socio-économique de la gestion des plages  : cas des 
banquettes de posidonies sur les communes du littoral méditerranéen français. 
Mémoire Ingénieur agronome, Supagro, Montpellier : 1-65.

MARTÍN PRIETO J.Á., ROIG MUNAR F.X., RODRÍGUEZ PEREA A., PONS BUADES X., 
MIR GUAL M., GELABERT FERRER B., 2018. - Análisis de la evolución histórica 
de la línea de costa de la playa de Es Trenc (S. de Mallorca): causas y consecuen-
cias. Intl. Rev. Geogr. Inform. Sci. Technol., 21: 187-214.

MATEO M.A., SÁNCHEZ-LIZASO J.L., ROMERO J., 2003. - Posidonia oceanica ‘ban-
quettes’: a preliminary assessment of the relevance for meadow carbon and 
nutrient budget. Estuar., Coast. Shelf Sci., 56: 85-90.

OTERO M.M., SIMEONE S., ALJINOVIC B., SALOMIDI M., MOSSONE P., GERAKARIS V., 
GIUNTA FORNASIN M.E., MILANO P., HEURTEFEUX H., ISSARIS Y., GUIDO M., 
ADAMOPOULOU M., 2018. -POSBEMED: gouvernance et gestion des systèmes 
plages/dunes à posidonie. Rapport final. IUCN publ., Malaga: 1-66 + Annexes.

PERGENT G., 1991. La protection légale de la Posidonie en France : un outil efficace. 
Nécessité de son extension à d’autres pays méditerranéens. In  : Les espèces 
marines à protéger en Méditerranée, Boudouresque C.F., Avon M., Gravez V. 
(eds.), GIS Posidonie publ., Marseille : 29-33.

PERGENT G., KEMPF M., 1993. - L’environnement marin côtier en Tunisie. 1. Rapport de 
synthèse. 2. Etude documentaire. 3. Annexes. Rapport Contrat Agence Nationale 
Protection Environnement, Tunisie, IFREMER Brest et GIS Posidonie Corse : 1-55 
+ 1-395 + 1-173.

PERGENT P., BAZAIRI H., BIANCHI C.N., BOUDOURESQUE C.F., BUIA M.C., CALVO 
S., CLABAUT P., HARMELIN-VIVIEN M., MATEO M.A., MONTEFALCONE M., 
MORRI C., ORFANIDIS S., PERGENT-MARTINI C., SEMROUD R., SERRANO 
O., THIBAUT T., TOMASELLO A., VERLAQUE M., 2014. - Climate change and 
Mediterranean seagrass meadows: a synopsis for environmental managers. 
Mediterr. Mar. Sci., 15(2): 462-473.

PERGENT-MARTINI C., LE RAVALLEC C., 2007. - Lignes directrices pour les études 
d’impacts sur les herbiers marins. PNUE-PAM-CAR/ASP, Tunis : 1-54.

SERANTONI É., 2015. - La gestion des dépôts marins sur les plages de l’île de 
Porquerolles, située en zone coeur du Parc national de Port-Cros (Provence, 
France). Sci. Rep. Port-Cros Natl. Park, 29: 223-235.

SIMEONE S., DE FALCO G., 2013. - Posidonia oceanica banquettes removal: sedimen-
tological, geomorphological and ecological implications. J. Coast. Res., special 
issue, 65: 1045-1050.

UNEP (United Nations Environment Programme), 2000. - Action plan for the conserva-
tion of marine vegetation in the Mediterranean Sea. Adopted within the framework 
of the Barcelona Convention for the protection of the marine environment and the 
coastal region of the Mediterranean. RAC/SPA publ., Tunis: 1-48.

UNEP (United Nations Environment Programme), 2009. - Report of the 16th ordinary 
meeting of the contracting parties of the convention for the protection of the 
marine environment and the coastal region of the Mediterranean and its pro-
tocols. Marrakech (Morocco), 3-6 November 2009, Mediterranean Action Plan, 
UNEP(DEP)MED.IG.19/8, UNEP/MAP publ., Athens: 1-321. 

VERLAQUE M., BOUDOURESQUE C.F., PERRET-BOUDOURESQUE M., 2019. - 
Mediterranean seaweeds listed as threatened under the Barcelona Convention: a 
critical analysis. Sci. Rep. Port-Cros Natl. Park, 33: 179-215.



— 22 —

VU M.T., 2018. - Une approche numérique pour la conception d’ouvrages de protection 
côtière au tombolo oriental de la presqu’île de Giens. Thèse Université de Toulon : 
1-393.

VU M.T., LACROIX Y., NGUYEN V.T., 2017. - Investigating the impacts of the regression 
of Posidonia oceanica on hydrodynamics and sediment transport in Giens Gulf. 
Ocean Engineering, 146: 70-86.


