Cryptogamie, Algologie, 2014, 35 (3): 269-283
© 2014 Adac. Tous droits réservés

Cystoseira taxa new for the marine flora of Tunisia
Cyrine BOUAFIF®", Marc VERLAQUE® & Habib LANGAR®

Université de Tunis El Manar, Faculté des Sciences de Tunis,
URI1ESO8 Biologie Intégrative et Ecologie Evolutive
et Fonctionnelle des Milieux Aquatiques, 2092, Tunis, Tunisie

bnstitur Méditerranéen d’Océanologie (MI10), Aix-Marseille Université,
CNRS/IRD UM 110, Campus de Luminy Case 901, 13288 Marseille cedex 9, France

Abstract — An inventory of upper subtidal Cystoseira (0-5 m depth) of the Tunisian coasts
(La Galite Archipelago excluded) was carried out from March 2012 to February 2013.
Seven Mediterranean endemic taxa new for Tunisia were collected: 4 species,
Cystoseira algeriensis, C. barbatula, C. crinitophylla, C. susanensis, and 3 infraspecific taxa,
C. compressa f. plana, C. foeniculacea f. latiramosa and f. tenuiramosa. Each taxon is
described and their Tunisian range of distribution is given and discussed.

Cystoseira | Fucales / Ochrophyta / Tunisia / First record

Résumé — Un inventaire des Cystoseira de I'infralittoral supérieur (0-5 m de profondeur)
du littoral tunisien (a ’exception de I’ Archipel de La Galite) a été effectué entre mars 2012
et février 2013. Sept taxa endémiques de Méditerranée nouveaux pour la Tunisie ont
été récoltés: 4 especes, Cystoseira algeriensis, C. barbatula, C. crinitophylla et C. susanensis,
et 3 taxons infraspécifiques, C. compressa f. plana, C. foeniculacea f. latiramosa et
f. tenuiramosa. La description détaillée de chaque taxon, avec leur répartition en Tunisie
sont présentées et discutées.

Cystoseira | Fucales / Ochrophyta / Tunisie / Premiere signalisation

INTRODUCTION

Cystoseira is one of the most widely distributed genera of the Fucales
(Ochrophyta, Phaecophyceae) (Amico, 1995; Draisma et al., 2010) and the majority
of taxa are found in the Mediterranean Sea and the adjacent Atlantic Ocean
(Oliveras & Goémez, 1989; Amico, 1995). The number of species throughout the
world is still uncertain. Draisma et al., (2010) reported 65 taxa of which
60 identified to species level, while Guiry & Guiry (2014) listed 38 species as
“currently accepted taxonomically”. In the Mediterranean Sea, 29 species
(19 endemic) and 11 infraspecific taxa are present (Ribera et al., 1992; Cormaci
et al., 2012; Taskin et al., 2012; Guiry & Guiry, 2014). According to Draisma et al.
(2010), the genus Cystoseira in the Mediterranean actually would represent
3 separate genera based on a DNA phylogeny, but an official proposal to split up
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the genus has not been made due to lack of diagnostic morphological characters
and incomplete sampling.

Cystoseira spp. are canopy-forming species of high ecological and
economic value. In the Mediterranean Sea, Cystoseira species are ranked among
the major keystone species (sensu Paine, 1969) or engineering species (sensu
Jones et al., 1994) of the upper subtidal zone (0-80 m depth) (Feldmann, 1937;
Boudouresque, 1971; Giaccone, 1973; Giaccone & Bruni, 1973; Sales &
Ballesteros, 2009). Cystoseira assemblages are considered biodiversity and
productivity hotspots (sensu Myers 1988, 1990) since they provide habitat, food,
refuge, spawning and nursery fields for many organisms (Hoffmann et al., 1992;
Ballesteros et al., 1998, 2009; Bulleri et al., 2002; Mangialajo et al., 2008; Vergés
et al., 2009; Cheminée et al., 2010, 2013; Sales & Ballesteros, 2012).

Because of (i) their endemic status or their rarity at Mediterranean level
(Rodriguez-Prieto & Polo, 1996; Alongi et al., 1999; Antonioli et al., 1999), (ii) the
degree of threat (Bellan-Santini, 1968; Hoffman et al., 1988; Ballesteros et al.,
1998; Benedetti-Cecchi et al, 2001; Thibaut et al., 2005; Serio et al., 2006) and
(iii) their structuring nature (Ballesteros et al., 1998; Ruitton et al., 2000;
Benedetti-Cecchi ef al., 2001; Bulleri et al., 2002), all the Cystoseira species of the
Mediterranean Sea (except C. compressa) are listed in the amended Annex II
(List of Endangered and Threatened Species) of the Protocol of the Barcelona
Convention concerning Specially Protected Areas and Biological Diversity in the
Mediterranean (SPA/BD protocol) (UNEP-PAM-RAC/SPA, 2012).

Referring to a bibliographical checklist of the Tunisian benthic marine
flora (Ben Maiz et al., 1987), an inventory of Cystoseira species of the Gulf of
Gabes (SE Tunisia) (Hamza, 1987) and to literature reviews on Mediterranean’s
Phaeophyceae (Ribera et al, 1992) and on Cystoseira in the western
Mediterranean Sea (Bdez et al., 2005) we listed 18 taxa of Cystoseira for Tunisia
reported as accepted taxa in Guiry & Guiry (2014) (Tab. 1).

However the privileged geographical position of this country at the
crossroads between the eastern and western Mediterranean basins suggests
that this number could be an underestimate. The aim of this paper is to update
our knowledge on Tunisian Cystoseira taxa and their ecology, and to contribute
to the knowledge of the Mediterranean biogeography of the genus.

MATERIAL AND METHODS

Sampling took place from March 2012 to February 2013. Specimens were
collected at 16 localities by snorkeling in the upper subtidal zone (0-5 m depth)
along the Tunisian coast (with the exception of La Galite Archipelago), from the
Algerian border (Melloula Bay, 36° 57° 46.65”N; 8° 42’ 55.35”E) to the Libyan
border (Tunisian port of El Ketef, 33°10°54.77” N; 11°29°3.49” E) (Fig. 1). In each
locality, 10 specimens of each species encountered were collected if possible.

Fresh samples were transported to the laboratory in plastic bags
with seawater. Cystoseira species were immediately cleaned and thoroughly
rinsed with freshwater to remove epiphytes. For each specimen, small fragments
were preserved in absolute Ethanol (for later DNA isolation), while the rest were
either preserved in 4% buffered formalin/seawater or pressed, air dried and
prepared as a herbarium specimen.
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Fig. 1. Location of sampling sites: north coast and Cap Bon Peninsula (1. Melloula Bay; 2. Sidi
Mechreg; 3. Errimel ; 4. Ras Jebel; 5. Cap Zebib; 6. Cani Island; 7. La Marsa; 8. Sidi Rais; 9. Sidi
Daoud; 10. Dar Allouche; 11. Kelibia); Eastern coast (12. Kuriat Islands; 13. Salakta;
14. Mellouléche; 15. Kerkannah Islands); Southern coast (16. El Ketef).

Despite the large number of studies focused on the genus Cystoseira,
identifying species remains difficult due to the high variability in morphology
mainly dependent on seasons and on environmental conditions (Roberts, 1967;
Jégou et al., 2010). Major criteria used for species identification were: the number
of axes (single or caespitose), the morphology of axes, the occurrence of tophules
and their characteristics, the branching pattern (primary, secondary and ultimate),
the occurrence of spine-like branchlets, the arrangement of cryptostomates, the
occurrence of aerocysts and the morphology and the location of reproductive
organs (Sauvageau, 1912, 1920; Hamel, 1931-1939; Ercegovi¢, 1952; Gémez-
Garreta et al., 2001; Cormaci et al., 2012; Taskin et al., 2012).

Voucher specimens were deposited in the Herbarium of the Faculty of
Sciences of Tunis in the Department of Biology, Tunis, Tunisia.
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RESULTS AND DISCUSSION

Seven taxa of Cystoseira have been identified for the first time from
Tunisia.

Cystoseira algeriensis J. Feldmann Figs 2-7

Material studied. Melloula Bay: July 2012, 1m depth, rocky shores, exsiccata ref. A2581; Sidi
Daoud: May 2012, 0.5 m depth, littoral pools, exsiccata ref. A2447; Kelibia: May & July
2012, between 0.5 and 1 m depth, rocky shores, exsiccata ref. A2570.

Description. Plants not caespitose, up to 20 cm high, greenish-brown with
greenish-blue iridescence underwater, attached to the substrate by a robust discoid
holdfast; axis up to 10 cm high, branched, with smooth and not protruding apices;
tophules ovoid, 7-6 x 5-4 mm, smooth to rugged, occasionally slightly spinose;
young lower primary branches foliaceous, 2-3 mm wide, alternately branched in
one plane, and with a distinct midrib; higher primary branches and branches of
upper orders cylindrical with spine-like appendages; cryptostomates scattered
along branches; receptacles diffuse at the apices of terminal branches; conceptacles
differentiated at the base of spine-like appendages.

Comment. Our specimens agree well with the original diagnosis of C. algeriensis,
except for tophules that were only smooth on the original material (Feldmann,
1945, pp. 7-10, fig. 1). However, smooth, rugged or sometimes slightly spinose
tophules were afterwards reported on C. algeriensis (Gémez-Garreta et al., 2001;

-,

Figs 2-7. Cystoseira algeriensis (Kelibia, A2570, July 2012). 2. Habit; scale bar = 2 cm.
Fig. 3. Detail of a smooth apex; scale bar = 2 mm. 4-5. Detail of smooth to rugged tophules; scale
bar = 2 mm, 5 mm. 6. Foliaceous young branches; scale bar = 1 cm. Fig. 7. Fertile branchlets with
terminal spinose receptacles; scale bar = 1 cm.
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Cormaci er al., 2012; Taskin et al., 2012). In Sicily (Italy), where C. algeriensis and
C. elegans live together some specimens bearing both spinose and verrucose-
tuberculate tophules were regarded as putative hybrids of C. algeriensis x
C. elegans (Amico et al., 1988). Tunisian specimens with smooth-rugged tophules
were attributed without any doubt to C. algeriensis, while those with slightly
spinose tophules could be C. algeriensis x C. elegans hybrids since C. elegans was
also present in the same localities.

Ecology. Cystoseira algeriensis grew on semi-exposed to exposed rocky shores, in
littoral pools, 0-1 m depth, frequently associated with C. elegans.

Distribution. Described from Bejaia (Bougie) and reported from Cherchell,
C. algeriensis has been reported as probably frequent in Algeria (Feldmann, 1945).
It has been successively recorded from Algeria, Sicily, south of Italy, Spain and
Balearic Islands (Gémez-Garreta et al., 2001; Furnari et al., 2003, 2010; Taskin
et al., 2012). Our observations extend its range of distribution to Tunisia where it
was found close to the Algerian border (Melloula Bay) and along the northeastern
coast near Sidi Daoud and Kelibia.

Cystoseira barbatula Kiitzing emend. Cormaci, G. Furnari & Giaccone Figs 8-10

Synonym: Cystoseira graeca Schiffner ex Gerloff & Nizamuddin

Material studied. Melloula Bay: July 2012, 1 m depth, rocky shores; Kelibia: May & July
2012, 1 m depth, rocky shores; Salakta: April 2012, 1m depth, rocky shores; Kuriat Islands:
April 2012, 2.5 m depth, Posidonia oceanica shoots, exsiccata ref. A2393.

Figs 8-10. Cystoseira barbatula (Kuriat Islands, A2393, April 2012). 8. Habit; scale bar = 2 cm.
9. Detail of a smooth apex; scale bar = 2 mm. 10. Terminal tuberculate-mucronate receptacle;
scale bar =2 mm.
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Description. Plants caespitose, up to 30 cm high, dark brown to reddish brown,
attached to the substrate by an irregular discoid holdfast; axes erect, up to 11, more
or less stripped in their basal part with stumps of primary branches, bouquets of
short adventitious branches arising from stumps; apices smooth and slightly
prominent; tophules absent; branches filiform and cylindrical; spine-like appendages
and aerocysts absent; cryptostomates scattered and prominent; receptacles compact
small, 2-4 mm x 1 mm, tubercutate and subulate, arranged in terminal panicles.
Comment. Our specimens agree well with the original diagnosis of C. barbatula
(Kiitzing, 1860, p. 17, Tab. 46, figs la-b), and with later descriptions (Gerloff &
Nizamuddin, 1975, as C. graeca; Cormaci et al., 2012; Taskin et al., 2012).

Ecology. Cystoseira barbatula grew on exposed rocky bottoms from 1 to 5 m depth.
Distribution. Originally described from the Western Mediterranean basin (Gulf of
Naples; Kiitzing, 1860), C. barbatula has been reported from Sicily (Catania),
Greece (Cyclades Islands) and Cyprus (Gerloff & Nizamuddin, 1975, as C. graeca).
According to Cormaci et al. (1990, 1992, 1997) and Furnari et al. (2003, 2010), the
species is also present at Lampedusa Island, Maltese Islands, and along the eastern
coast of Libya. Cystoseira barbatula is new for the North-Western Africa coast
(Maghreb). In Tunisia, it was only observed along the northern and the
northeastern coasts.

Cystoseira compressa (Esper) Gerloff & Nizamuddin f. p/ana (Ercegovic)
Cormaci, G. Furnari, Giaccone, Scammacca & D. Serio Figs 11-12

Basionym: Cystoseira abrotanifolia subsp. plana Ercegovic¢

Figs 11-12. Cystoseira compressa f. plana (Ras Jebel, A2490, June 2012). 11. Habit; scale bar =
2 cm. 12a-b. Details of fertile branchlets with terminal receptacles; scale bars = 3 mm.
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Material studied. Melloula Bay: July 2012, 1 m depth, rocky shores; Ras Jebel: June 2012,
30 cm depth, exposed rocky shores, exsiccata ref. A2490; Sidi Mechreg: July 2012, 30 cm
depth, exposed rocky shores; Errimel: March & October 2012, 0.5 m depth, exposed
rocky shores; Cap Zebib: March & October 2012, 30 cm depth, rocky-stony beach; Cani
Island: March 2012, 0.5 m depth, exposed rocky shores; Sidi Rais: March 2012, 30 cm depth,
rocky bottom, exsiccata ref. A2322; Dar Allouche: September 2012, 0.5 m depth, rocky
shores.

Description. Plants caespitose, yellowish-brown to dark brown, non-iridescent, up
to 20 cm high, pyramid-shaped, attached to the substrate by a compact basal disc;
axes short, up to 1 cm high with smooth and not very prominent apices; tophules
absent; primary and secondary branches flattened, up to 7 mm width, with pinnate
ramification within a plane; branches of all orders crossed by an inconspicuous
midrib; spine-like appendages and aerocysts absent; cryptostomates present in all
branches in both sides and parallel to the midrib; receptacles terminal, lanceolate-
fusiform, up to 5-6 mm long, simple to branched in one plane.

Comment. Our specimens agree well with the original diagnosis of C. compressa
f. plana (Ercegovi¢, 1952, p. 113, fig. 19, as C. abrotanifolia subsp. plana), and with
later descriptions (Gomez-Garreta et al., 2001; Cormaci et al., 2012; Taskin et al.,
2012). The taxonomic value of this forma requires further investigations.

Ecology. Although C. compressa f. plana was described as a typical depth form
(30-40 m depth) (Ercegovic, 1952; Cormaci et al., 1992; Gémez-Garreta et al.,
2001), the species grew in the upper sublittoral zone (0-1 m depth) of moderately
to highly exposed rocky shores.

Distribution. Originally described from the Adriatic Sea (Ercegovic, 1952, Munda,
1979), C. compressa f. plana has been successively reported from Sicily, Spain
(Columbretes Islands), Greece and Cyprus (Ribera et al., 1992; Gémez-Garreta
et al.,2001; Taskin et al., 2013; Tsiamis et al., 2013). C. compressa f. plana is new for
the North Africa coast. In Tunisia, C. compressa f. plana was commonly observed
along the whole of the northern coasts.

Cystoseira crinitophylla Ercegovi¢ Figs 13-17

Material studied. Melloula Bay: July 2012, 1 m depth, rocky shores; Cap Zebib: June 2012,
1m depth, rocky shores, exsiccata ref. A2210, March & October 2012, 1 m depth, exposed
rocky shores; Dar Allouche: May & July 2012, 0.5 m depth, rocky shores; Kelibia: May &
July 2012, 1 m depth, rocky shores.

Description. Plants caespitose, up to 30 cm high, brownish yellow to dark brown
with a green iridescence underwater in young individuals, attached to the substrate
by an irregular basal holdfast; 2 to 15 erect axes, 1.5 to 17 cm long, cylindrical with
slightly swollen basal part, branched, naked to spinose, bearing bouquets of
adventitious branches; apices prominent and spinose; tophules absent; primary
branches cylindrical with a swollen-spinose basal portion ; secondary branches
cylindrical, 2 to 6 cm long; branches of higher order quite close, cylindrical;
spine-like appendages frequent, cryptostomates prominent and scattered along
branches; aerocysts absent; receptacles compact, terminal, club-shaped,
tuberculate, not apiculate but with few short lateral spines.

Comment. Our specimens agree well with the original diagnosis of C. crinitophylla
(Ercegovic, 1952, p. 112, pl. XXI and fig. 18), and with later descriptions (Cormaci
et al.,2012; Taskin et al., 2012).

Ecology. Cystoseira crinitophylla grew on shallow rocky bottoms exposed to
moderate to high hydrodynamism, down to 1 m depth.

Distribution. Originally described from the Adriatic Sea (Ercegovi¢, 1952),
C. crinitophylla has been successively reported from Turkey, Italy, Greece,
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Figs 13-17. Cystoseira crinitophylla (Cap Zebib, A2210, June 2012). 13. Habit; scale bar = 2 cm.
14. Detail of a prominent spinose apex; scale bar =2 mm. 15. Detail of spinose axis with branches;

scale bar = 2 cm. 16. Fertile branchlet with young terminal receptacles; scale bar = 1 cm. 17. Detail
of a tuberculate-spinose receptacle; scale bar = 5 mm.

Corsica, Sardinia and Sicily (Ribera et al., 1992, Taskin et al., 2008; Furnari et al.,
2010). C. crinitophylla is new for the North Africa coasts. In Tunisia,
C. crinitophylla was only observed along the northern coasts.

Cystoseira foeniculacea (Linnaeus) Greville f. latiramosa (Ercegovic)
A. Gémez-Garreta, M.C. Barcelo, M.A. Ribera & J. Rull Lluch Fig.18

Basionym: Cystoseira discors subsp. latiramosa Ercegovi¢

Synonyms: Cystoseira ercegovicii f. latiramosa (Ercegovi¢) Giaccone; Cystoseira
schiffneri f. latiramosa (Ercegovi¢) Giaccone

Material studied. Sidi Rais: March & May 2012, 0.5 m depth, rocky shores, exsiccata ref.
A2325; Dar Allouche: May & July 2012, 0.5 m depth, rocky shores; October 2012, 0.5 m
depth, exsiccata ref. A2652; Kelibia: May & July 2012, 1 m depth, rocky shores.
Description. Plants caespitose, up to 50 cm high, light to dark brown, non-
iridescent, attached to the substrate by an irregular holdfast; erect axes, up to 12,
cylindrical and spinose; apices prominent and spinose; tophules absent; branching
distichous in one plane; all branches flattened with a toothed margin and a
prominent midrib; cryptostomates abundant; aerocysts and receptacles not
observed.

Comment. Despite the lack of reproductive organs and aerocysts, our specimens
agree well with the original diagnosis of C. foeniculacea f. latiramosa (Ercegovic,
1952, p. 113, pl. XXVlIla, as C. discors subsp. latiramosa), and with later
descriptions (Gomez-Garreta et al., 2001; Cormaci et al., 2012; Taskin et al., 2012).
Ecology. Although C. foeniculacea {. latiramosa is usually known as a typical deep
form (down to 50 m depth) (Ercegovi¢, 1952; Gémez-Garreta et al., 2001; A. Meinesz
and M. Verlaque, unpublished data), the species was commonly found in the upper
sublittoral zone (0.5-3 m depth) on moderately to highly exposed rocky shores.
Distribution. Originally described from the Adriatic Sea (Ercegovi¢, 1952),
C. foeniculacea f. latiramosa has been successively reported from the Balearic
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Figs 18-21. 18. Cystoseira foeniculacea f. latiramosa (Dar Allouche, A2652, October 2012), Habit;
scale bar = 2 cm. Figs 19-21. Cystoseira foeniculacea f. tenuiramosa (Kelibia, A2575, July 2012).
19. Habit; scale bar = 2 cm. 20. Detail of a spinose apex; scale bar = 5 mm. 21. Detail of a
branched axis; scale bar = 3 cm.

Islands, Corsica, Greece, Italy, Malta, Sardinia, Sicily and Turkey (Ribera et al.,
1992; Cormaci et al., 1997, Gémez-Garreta et al., 2001; Taskin et al., 2008, 2012;
Furnari et al.,, 2010). Cystoseira foeniculacea f. latiramosa is new for the North
Africa coast. In Tunisia, C. foeniculacea f. latiramosa was only observed along the
coasts of Cap Bon Peninsula.

Cystoseira foeniculacea (Linnaeus) Greville f. tenuiramosa (Ercegovic)
A. Gomez-Garreta, M.C. Barcelo, M.A. Ribera & J. Rull Lluch Figs 19-21

Basionym: Cystoseira discors f. tenuiramosa Ercegovic¢

Synonyms: Cystoseira ercegovicii f. tenuiramosa (Ercegovic) Giaccone ; Cystoseira
schiffneri . tenuiramosa (Ercegovi¢) Giaccone
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Material studied. La Marsa: April, June & October 2012, 0.5 m depth, rocky-stony beaches;
Sidi Rais: March & May 2012, 1 m depth, rocky shores; Dar Allouche: May & July 2012, 1 m
depth, rocky shores; Kelibia: May & July 2012, 1 m depth, rocky shores, exsiccata
ref. A2575.

Description. Taxon with general characters of C. foeniculacea (i.e. Plants
caespitose; wide and irregular holdfast; several thorny cylindrical axes; apices
prominent and spinose; tophules absent), but that differs from other forms in
having no flattened branches, primary branches cylindrical and covered with
spines and secondary and higher order branches filiform; receptacles not observed.

Comment. Our specimens agree well with the original diagnosis of C. foeniculacea
f. tenuiramosa (Ercegovi¢, 1952, p. 113, pl. XX VI, as C. discors {. tenuiramosa), and
with later descriptions (Gomez-Garreta et al., 2001; Cormaci et al., 2012; Taskin
etal.,2012).

Ecology. C. foeniculacea f. tenuiramosa grew on semi-exposed to sheltered rocky
shores, down to 1 m depth, in association with C. foeniculacea f. latiramosa.

Distribution. Originally described from the Adriatic Sea, C. foeniculacea
f. tenuiramosa has been successively reported from the Balearic Islands, Corsica,
Cyprus, Greece, Italy, Sardinia, Sicily, Spain and Turkey (Gomez-Garreta et al.,
2001; Pérez-Ruzafa et al., 2008; Furnari et al, 2010; Taskin et al, 2012, 2013).
C. foeniculacea f. tenuiramosa is new for the North African coast. In Tunisia,
C. foeniculacea f. tenuiramosa was only observed along the northeastern coasts and
the Cap Bon Peninsula.

Cystoseira susanensis Nizamuddin Figs 22-24

Material studied. Mellouleche: April 2012, 0.5 m depth, lagoon area, sandy littoral pools;
Kerkennah Islands: March 2012, 30 cm depth, muddy bottoms, fastened to a clam shell;
El Ketef: June 2012, 30 cm depth, sandstone pebbles, exsiccata ref. A2475.

Figs 22-24. Cystoseira susanensis (El Ketef, A2475, June 2012). 22. Habit; scale bar = 2 cm.
23. Detail of a smooth apex; scale bar = 2 cm. 24. Fertile branch with small terminal receptacles;
scale bar =2 cm.
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Description. Plants caespitose, up to 16 cm high, dark brown to black, non-
iridescent, fixed to the substrate by a small circular holdfast (0.3-1.5 cm in
diameter); axes trunk shaped, short, 0.5 to 4 cm long, cylindrical, 1 to 5 mm in
diameter, early branched; apex prominent, truncate and smooth; tophules absent;
primary branches deciduous, arranged radially on the axis, 10 to 15 cm long, up to
1 mm in diameter with a persistent swollen basal part; secondary branches thin,
cylindrical, up to 0.5 mm in diameter, leaving a conspicuous stumps along the
lower part of old primary branches once fallen; tertiary branches very slender
(maximum 0.40 mm diameter) with dichotomous branching; aerocysts absent;
cryptostomates scattered on branches; receptacles terminal, compact, 2-4 mm long,
spindle-shaped, apiculate.

Comment. Contrary to Alongi et al. (1999) and Cormaci et al. (2012) who consider
C. susanensis as a pseudocaespitose plant with a single stout axis bearing long
secondary and sometimes tertiary similar axes, the slender Tunisian specimens
display a clearly caespitose base and long, thin primary branches in good
agreement with the original diagnosis (Nizamuddin, 1985), and with later
descriptions (Tsiamis et al., 2010; Taskin et al., 2012).

Ecology. In Tunisia, C. susanensis was found in similar habitats to the type locality
in Libya. It grew on sandstone pebbles and other various substrates (e.g., clam
shells) in sandy littoral pools and exposed sandy shores, down to 1 m depth.
Distribution. Cystoseira susanensis is a rare species originally described from Susa,
Libya (Nizamuddin, 1985) and successively reported from Sicily and Greece
(Alongi et al., 1999; Tsiamis et al., 2010; Taskin et al., 2012). However, the Sicilian
record might belong to another taxon (possibly C. barbata) since the specimens
differed from the original diagnosis in having a single stout axis, up to 8 cm long
and 4.0-5.0 mm in diameter, usually bearing long secondary and sometimes tertiary
similar axes, up to 30 cm long (Alongi et al., 1999). Cystoseira susanensis was found
along the southeastern shores of Tunisia and close to the Libyan border.

CONCLUSION

Cystoseira species are known for their great morphological plasticity and
seasonal variability (Ercegovi¢, 1952; Roberts, 1967, 1978; Amico, 1995), which
may cause some troubles in identification. The case of C. barbatula, here
described, is an example since it can be easily confused with C. crinita when
sterile, although the latter has darker main axes with spinose apices and larger
denuded zones than C. barbatula.

In Tunisia, the Cystoseira genus was poorly investigated, probably
because of the lack of experts in algal taxonomy. Our extensive prospection of
shallow marine benthic assemblages along the whole of the coasts resulted in the
discovery of seven Cystoseira taxa new for this country. The putative hybrids of
C. algeriensis x C. elegans here described deserve further attention. Further
research and genetic studies are needed to refine its taxonomy. Our next step will
be the study of taxa inhabiting deep water benthic assemblages.
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