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Abstract: Microspongium globosum Reinke (Phaeophyceae, Myrionemataceae) isreported for the
first time in the Mediterranean Sea. This species was collected growing as an epiphyte from the
Dardanelles (Seaof Marmara, Turkey) inthemidlittoral zone (-1 m). Thalli formed small clumps, or
tufts, 0.5-1.0 mm in diameter, consisting of branched erect filaments. Only plurilocular sporangia
were observed. A key to the Mediterranean species of Microspongium is provided.

I ntroduction

The genus Microspongium was established by Reinke (1888), with two species
described at that time: M. globosum Reinke and M. gelatinosum Reinke.
Microspongium gelatinosum is the lectotype species of the genus (Reinke 1889b).
Microspongium closely resembles Myrionema Greville (Fletcher 1987). Only
plurilocular sporangia are known for Microspongium. At present, Microspongium
contains six species. M. alariae (P.M.Pedersen) A.F.Peters, M. gelatinosum Reinke,
M. globosum Reinke, M. immersum (Levring) P.M.Pedersen, M. radians (M.A.
Howe) A.F.Peters, and M. tenuissimum (Hauck) A.F.Peters (Guiry & Nic Dhonncha
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2004). Microspongium globosum has been recorded from the northeastern Atlantic
(Bagrgesen 1902, Kylin 1947, Lund 1959, Jaasund 1965, Fletcher 1987, Pankow
1990, Bartsch & Kuhlenkamp 2000, Rindi & Guiry 2004), the northwestern
Atlantic (South & Cardinal, 1970), Japan (Y oshida et al. 1995) and the Arctic
Ocean (Lindstrom 2001). Two species have been reported to occur in the
Mediterranean Sea: M. gelatinosum Reinke and M. tenuissimum (Hauck)
A.F.Peters (Riberaet al., 1992, partly as Streblonema tenuissimum). In the present
paper a third species, Microspongium globosum, is reported from the Medi-
terranean Sea.

The “Microspongium gelatinosum” depicted by Reinke in his Atlas (18894, pls.
7 & 8) has been regarded to be taxonomically heterogeneous, only in part
equivalent to his original (1888) description of this species. Kylin (1947) first
expressed this opinion, stating that only Reinke’ s (18894) pl. 7 (the algaoccurring
on Fucus serratus and bearing uniseriate plurilocular sporangia) conformsto his
earlier account of M. gelatinosum and that Reinke's pl. 8 (of an alga occurring
on Mytilus, with a single chloroplast per cell, and bearing unilocular sporangia)
is taxonomically distinct. This concept was later reinforced by Kristiansen &
Pedersen (1979) and Fletcher (1987). According to Fletcher (1987) there are
three entities involved with Reinke’s concept of the two species, namely:

1. Microspongium globosum (Reinke 1888), described as an epiphyte on Cladophora,
Polysiphonia, Bryopsis, and old blades of Zostera. Thisalgais a globose cushion,
to 1 mm in diameter, has a monostromatic base, branched erect filaments, pluri-
locular sporangia that are both terminal and lateral, 1-4 chloroplasts per cell, and
lacks unilocular sporangia

2. Microspongium gelatinosum (Reinke 1888), alens-shaped alga, 1-2 mmin breadth,
held together by mucilage, an epiphyte of Fucus. Thisalgahas a partly distromatic
base, with commonly branched erect filaments, 1-4 plastids per cell, lateral uni-
seriate plurilocular sporangia, and also lacks unilocular sporangia.

3. Microspongium gelatinosum (Reinke 1889, pl. 8), epizoic on Mytilus. This alga
has amonostromatic base, seldom-branched erect filamentswith closely associated
basal cells, a single chloroplast per cell, laterally produced unilocular sporangia,
and lacks plurilocular sporangia. It is this entity that has been demonstrated to be
astage in the life history of Scytosiphon lomentaria (Lyngbye) Link (Kristiansen
& Pedersen 1979, Fletcher 1987, Parente et al. 2003). So this entity, placed in the
Scytosiphonaceae, can be eliminated from further discussion.

Material and methods

Microspongium globosum was collected in the midlittoral zone, as an epiphyte on Petalonia fascia
(O.F.Mller) Kuntze Kilitbahir, from the Dardanelles (Seaof Marmara, Turkey) in March, 2003 and
was preserved in 4% Formal dehyde in seawater. It was deposited in the Department of Biology of
the Celal Bayar University of Manisa, Turkey. Theidentification of thisalgawas made according to
the accountsin Reinke (1889a, as Ascocyclus globosus), Bargesen (1902, as Myrionema globosum),
Fletcher (1987), and Russell & Pedersen (1994).
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Results

Microspongium globosum Reinke 1888 p. 20.

Ascocyclus globosus (Reinke) Reinke 1889, p. 20; Myrionema globosum (Reinke) Foslie 1894,
p. 130; Myrionema polycladum Sauvageau 1897, p. 233; Hecatonema globosum (Reinke) Batters
1902, p. 41; Myrionema subglobosum Kylin 1907, p. 37; Phycocelis globosa (Reinke) De Toni
1895, p. 582; Phycocelis alariae Norum 1913, p. 150; Myrionema alariae (Norum) Printz 1926,
p. 136.

Thalli were epiphytic on Petalonia fascia (O.F.Mller) Kuntze, forming dark brown
spots, 0.5-1.0 mm in diameter. Thalli (Figs 1 & 2) were composed of branched erect
filaments arising from a monostromatic base (Figs 3 & 4). The plants were up to
250-300 um high (Fig. 1). The erect filaments were uniseriate, the cells 50-60 pm
long, 5-6 um broad, and each cell contained one or two plate-like chloroplasts with
pyrenoids (Fig. 2). Phaeophycean hairs were present. Plurilocular sporangia (Fig.
2) were common, uniseriate, cylindrical, terminal and lateral on erect filaments, 50-
90 um long and 5-6 um broad. No unilocular sporangia were observed. This species
was collected from the Kilitbahir shore of the Dardanelles (Sea of Marmara, Turkey)
in March 2003 (water temperature of 5-6°C).

Discussion

The genus Microspongium has been assigned to various families, these different
views reflecting the differing circumscriptions of the families. Fletcher (1987) has
discussed in detail the problems related to past varying circumscriptions of the
Myrionemataceae. Most authors (e.g., Kylin 1947, Papenfuss 1951, Fritsch 1959,
Fletcher 1987, Y oshida 1998) have assigned Microspongiumto the Myrionemataceae.
Other familial assignments have been with the Ectocarpaceae (Pankow 1990), the
Ralfsiaceae (Ribera et al. 1992), and the Chordariaceae (Guiry & Nic Dhonncha
2004). In accepting the description of Myrionemataceae given by Wynne (1982), we
follow the majority of workers in placing Microspongium in that family.

The diagnostic features of Microspongium, separating it from such related genera as
Myrionema, Chilionema, and Ulonema, include its uniseriate plurilocular sporangia
(versus multiseriate in Chilionema), its lack of irregularly spreading basal filaments
and downwardly produced rhizoids from the basal system (versus both present in
Ulonema), and the production of erect filaments that are simple or
pseudodichotomously branched (versus erect filaments that are either simple or
secundly branched in Myrionema). Other complicating factors in regard the status of
the genera Myrionema as well as Compsonema are that some species in those genera
have been implicated as being stages in the life history of members of the
Scytosiphonaceae (Loiseaux 1970, Fletcher 1981) and possibly the Chordariaceae
and Giraudyaceae (Pedersen 1984, Fletcher 1987).

Turkish plants, here identified as Microspongium globosum, closely resemble the
figures for this species provided by Reinke (1889a, as Ascocyclus globosus),
Rosenvinge (1898, as Phycocelis globosa), Bargesen (1902, as Myrionema globosum),
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Figs 1-4. Microspongium globosum [from Kilitbahir, the Dardanelles, Turkey]. Fig. 1. A tuft of the
thallus, showing the erect filaments and consolidated base. Fig. 2. Erect branched filaments, with
lateral and terminal plurilocular sporangia, and some pyrenoids detectable (arrow). Figs3 & 4. Detail
of erect filaments arising from monostromatic base.

and Russell & Pedersen (1994). The latter pair of authors made the first report of
this species from Finland, and they established cultures from Finnish coastal waters
and grew the culturesin their respective laboratories (in Liverpool and Copenhagen).
Similar results were obtained under comparable growth conditions. Thalli reached
1-2 mm in diameter and consisted of erect branched filaments and hairs devel oped
from basal creeping filaments. The only reproductive structures observed by Russell
& Pedersen (1994) in their culture experiments were linear plurilocular sporangia,
and asexua reproduction was reported.
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Thalli of Microspongium gelatinosum with plurilocular sporangia are very closely
related to other speciesin the genus, viz., M. globosum and M. tenuissimum (Peters
2003). According to Fletcher (1987), the only important difference between M.
globosum and M. gelatinosum is the reported absence of a partly distromatic basein
the former species. But he went on to say that both Kylin (1947) and Rautenberg
(1960) described M. gelatinosum with a monostromatic base and that possibly Reinke
(1888) was mistaken in alleging this distinction for this pair of species. In that case,
the only criterion for distinguishing these two species would disappear.

Microspongium gelatinosum was reported for the first time from the Mediterranean
Sea by Fletcher et al. (1988), but because the material was sterile it might represent
the unilocular sporangia-bearing microthalli of Scytosiphon lomentaria. Micro-
spongium gelatinosum was also recorded from Corsica, Greece, and the Black Sea
(Ribera et al. 1992). In a recent paper using molecular methods to identify some
endophytic species of brown algae, Peters (2003) transferred three known species to
Microspongium. One of these species, M. tenuissimum (Hauck) A.F.Peters, includes
a Mediterranean range. It was first described by Hauck (1884, as Streblonema
tenuissimum) from the Adriatic Sea and has also been recorded from the Black Sea
(Ribera et al. 1992), Kiel, Germany (Baltic Sea) (Burkhardt & Peters 1998, as
Sreblonema sp.), the Canary Islands, Chile, and South Africa (Peters 2003).

Microspongium kuckuckianum, which has been described from the Adriatic Sea by
Schiffner (1916), has been recorded (with aquery) from the same region by Giaccone
(1978). Fletcher et a. (1988) discussed M. kuckuckianum, which has a number of
features in common with the unilocular sporangia-bearing microthalli as described
above, and thusit seemsto be another entity occurring in the life history of amember
of the Scytosiphonaceae. It wastreated by Riberaet al. (1992) asataxon inquirendum
in their checklist of brown algae occurring in the Mediterranean Sea.

Thefollowing key servesto distinguish those species of Microspongium now thought
to be present in the Mediterranean:

Key to the Mediterranean species of Microspongium:

Thalli epiphytic, with adiscrete (mono- or distromatic) basa system onthesurfaceof thehost....... 2
Thalli endophytic, lacking adiscrete basal system onthe surface of thehodt............. M. tenuissimum

Thallusaspherical cushion, to 1 mmdiam.; basal system consisting of aconsolidated monostro-
matic disc; mucus not conspicuously present among theerect filaments...........c.c.cce.... M. globosum
Thallus alens-shaped expanse, to 2 mm in breadth; basal system consisting of a consolidated

mono- or distromatic disc; conspicuous presence of mucusamong the erect filaments.......................
................................................................................................................................ M. gelatinosum

NN PR

In conclusion, it is pointed out that one of the taxa recognized by Peters (2003) is
Microspongium alariae (P.M.Pedersen) A.F.Peters, based on Gononema alariae
(Pedersen 1981). Peters (2003) cited populations used in his study from Maine (USA)
and Finland, the material occurring on species of Alaria, Laminaria, and Fucus. In
his validation of the basionym Gononema alariae, Pedersen (1981) indicated that
his cultured material was “ probably identical with Entonema alariae”, a provisional
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name appearing in Jaasund (1965). An accepted taxonomic synonym (Guiry & Nic
Dhonncha 2004) of Microspongium globosum is Myrionema alariae (Norum) Printz
(1926), based on Phycocelis alariae, the basionym described by Norum (1913) from
Haugesund, southwestern Norway, as an endo-epiphyte on the stipes of Alaria
esculenta. Norum (1913, pl. I1, figs 1-10) depicted this species as producing uniseriate
plurilocular sporangia most often arising laterally (rarely terminally) off branched
erect filaments of this alga. It also produced colourless hairs. Attention is called to
the several similarities between Microspongium alariae (P.M.Pedersen) A.F.Peters
and Phycocelis alariae Norum, the latter conspecific with M. globosum.

Acknowledgements

Thisresearch has been supported by the Celal Bayar University (FEF 2002/04). Weaso thank to Dr.
P.M.Pedersen (Institute of Biology, University of Copenhagen, Denmark) and Dr. A.F.Peters (Station
Biologique, Roscoff, France) for advice.

References

ATHANASIADIS, A. (1987): A survey of the seaweeds of the Aegean Seawith taxonomic studies
on species of the tribe Antithamnieae (Rhodophyta). - Akademisk avhandling for filosofie
doktorsexamen i marin botanik, Botaniska | nstitutionen, Goteborg, Sweden

BARTSCH, I. & R. KUHLENKAMP (2000): The marine macroal gae of Helgoland (North Sea): an
annotated list of records between 1845 and 1999. - Helgoland Mar. Res. 54: 160-189.

BATTERS, E.A.L. (1902): A catalogue of the British marine algae. - J. Bot., Lond. 40 (Suppl.): 1-
107.

BORGESEN, F. (1902): Marine algae of the Faerdes. - Botany of the Faeroes, part |1: 339-532.
Copenhagen, Denmark.

BURKHARDT, E. & A.F. PETERS. 1998. Molecular evidence from nrDNA ITS sequences that
Laminariocolax (Phaeophyceae, Ectocarpales sensu lato) is a world-wide clade of closely related
kelp endophytes. - J. Phycol. 34: 682-691.

DE TONI, G.B. (1895): Sylloge Algarum. Vol. 3. Fucoideae: 1-638. - Pattavii (Padova), Italy.

FLETCHER, R.L. (1981): Studies on the ecology, structure and life history of the brown alga
Petalonia filiformis (Batt.) Kuntze (Scytosiphonaceae) around the British Isles. - Phycologia 20:
103-104.

FLETCHER, R.L. (1987): Seaweeds of the British Isles. VVol. 3. Fucophyceae (Phaeophyceae): 1-
359 - British Museum (Natural History), London, UK.

FLETCHER, R.L., .M. MUNDA & A. VUKOVIC (1988): Compsonema saxicolum (Kuckuck)
Kuckuck and Microspongium gelatinosum Reinke (Scytosiphonaceae, Fucophyceae): two new
records from the Mediterranean. - Bot. Mar. 31: 1-8.

FOSLIE, M. (1894): New or critical Norwegian algae. - Kongel. Norske Vidensk. Selsk. Skr.
(Trondheim) 1893: 114-144.

FRITSCH, F.E. (1959): Thestructureand reproduction of thealgae. Vol. I1. Foreword, Phaeophyceae,
Rhodophyceae, Myxophyceae: 1-939. - Cambridge University Press, Cambridge, UK.

GIACCONE, G. (1978): Revisione della flora marina del Mare Adriatico. - Annuario del World
Wildlife Fund. Parco Marino di Miramare (Trieste) 6 (Suppl. 19): 1-118.

140


http://www.ingentaconnect.com/content/external-references?article=0002-9122()40L.1[aid=3493537]
http://www.ingentaconnect.com/content/external-references?article=1438-387X()54L.160[aid=7113783]
http://www.ingentaconnect.com/content/external-references?article=0022-3646()34L.682[aid=7113782]
http://www.ingentaconnect.com/content/external-references?article=0006-8055()31L.1[aid=7113780]

GUIRY, M.D. & E. NIC DHONNCHA (2004): AlgaeBase version 2.1. World-wide electronic
publication. - National University of Ireland, Galway, Ireland. [http://www.al gaebase.org; searched
on 29 November 2004.]

HAUCK, F. (1884): Die Meeresalgen Deutschlands und Osterreichs. - In: RABENHORST, L.
(ed.): Kryptogamen-Flora von Deutschland, Osterreich und der Schweiz, Zweite Auflage, Vol. 2:
321-512. Eduard Kummer, Leipzig, Germany.

JAASUND, E. (1965): Aspects of the marine algal vegetation of North Norway. - Bot. Gothob. 4:
1-174.

KRISTIANSEN, A. & P.M. PEDERSEN (1979): Studies on life history and seasonal variation of
Scytosiphon lomentaria (Fucophyceae, Scytosiphonales) in Denmark. - Bot. Tidsskr. 74: 31-56.

KYLIN, H. (1907): Studien Uber die Algenflora der schwedischen Westkuste: 1-287. - K.W.
Appelbergs Buchdruckerei, Uppsala, Sweden.

KYLIN, H. (1947): Die Phaeophyceen der Schwedischen Westklste. - Acta Univ. Lund. 43: 1-99.

LINDSTROM, S.C. (2001): The Bering Strait connection: dispersal and speciation in boreal
macroalgae. - J. Biogeogr. 28: 243-251.

LOISEAUX, S. (1970): Streblonema anomalum S. et G. and Compsonema sporangiiferumsS. et G.
stagesin the life history of a minute Scytosiphon. - Phycologia 9: 185-191.

LUND, S. (1959): The marine algae of East Greenland. |. Taxonomical part. - Meddel. Grgnland
156: 1-247.

NORUM, E. (1913): Brunalger fra Haugesund og omegn. - Nyt Mag. Naturvidensk. 51: 131-160.
PANKOW, H. (1990): Ostsee-Algenflora. 648pp. - Gustav Fischer Verlag, Jena, Germany.

PAPENFUSS, G.F. (1951): Phaeophyta. - In: SMITH, G.M. (ed.): Manual of phycology: 119-158.
Chronica Botanica Co., Waltham, MA, USA.

PARENTE, M.1.,A.l.NETO & R.L. FLETCHER (2003): Morphology and life history of Scytosiphon
lomentaria (Scytosiphonaceae, Phaeophyceae) from the Azores. - J. Phycol. 39: 353-359.

PEDERSEN, P.M. (1984): Studies on primtive brown algae. - Opera Bot. 74: 1-76.

PETERS, A.F. (2003): Molecular identification, distribution and taxonomy of brown algal endophytes,
with emphasis on species from Antarctica. - Proceedings of the International Seaweed Symposium
17: 293-302.

PRINTZ, H. (1926): Die Algenvegetation des Trondhjemsfjordes. - Skr. Norske Vidensk.-Akad.
Odlo, Mat.-Naturvidensk. Kl. 1926 (5): 1-274.

RAUTENBERG, E. (1960): Zur Morphologie und Okologie einiger epiphytischer und epi-
endophytischer Algen. - Bot. Mar. 2: 133-145.

REINKE, J. (1888): Die braunen Algen (Fucaceen und Phaeosporeen) der Kieler Bucht. - Ber.
Deutsch. Bot. Ges. 6: 14-20.

REINKE, J. (1889a): Atlas deutscher Meeresalgen, Heft 1. 1-34. - Parey, Berlin, Germany.

REINKE, J. (1889b): Algenflora der westlichen Ostsee, deutschen Antheils: Eine systematisch-
pflanzengeographische Studie. - Bericht der Kommision zur wissenschaftlichen Untersuchung der
deutschen Meere, Kiel 6: 1-101.

RIBERA, M.A., A . GOMEZ GARRETA, T. GALLARDO, M. CORMACI, G. FURNARI & G.
GIACCONE (1992): Check-list of Mediterranean seaweeds. |. Fucophyceae. - Bot. Mar. 35: 109-
130.

RINDI, F. & M.D. GUIRY (2004): A long-term comparison of the benthic algal flora of Clare
Island, County Mayo, western Ireland. - Biodivers. & Conservation 13: 471-492.

141


http://www.ingentaconnect.com/content/external-references?article=0022-3646()39L.353[aid=7113788]
http://www.ingentaconnect.com/content/external-references?article=0006-8055()35L.109[aid=1980043]
http://www.ingentaconnect.com/content/external-references?article=0960-3115()13L.471[aid=7113784]
http://www.ingentaconnect.com/content/external-references?article=0305-0270()28L.243[aid=7113791]
http://www.algaebase.org

ROSENVINGE, L.K. (1898): Deuxiéme mémoire sur les algues marines du Groenland. - Meddel.
Grgnland 20: 1-125.

RUSSELL, G. & P.M. PEDERSEN (1994): Microspongium globosum (Algae: Fucophyceae). An
addition to the marine flora of Finland. - Ann. Bot. Fenn. 31: 143-146.

SAUVAGEAU, C. (1897): Sur quelques Myrionémacées (premier mémoire). - Ann. Sci. Nat.,
Bot., sér. 8, 5: 161-188.

SCHIFFNER, V. (1916): Studien Uber Algen des Adriatischen Meeres. - Wiss. Meeresuntersuch.,
Abt. Helgoland, N.F. 11: 129-198.

SOUTH, G.R. & A. CARDINAL (1970): A check-list of marine agae of Eastern Canada. - Canad.
J. Bot. 48: 2077-2095.

WYNNE, M.J. (1982): Phaeophyceae. In: PARKER, S.P. (ed.): Synopsis and classification of
living organisms, Vol. 1: 115-125. - McGraw-Hill Book Co., New York, NY, USA.

YOSHIDA, T. (1998): Marine algae of Japan: 1-1222. - Uchida Rokakuho Publishing Co., Tokyo,
Japan. [In Japanese.]

YOSHIDA, T., K. YOSHINAGA & Y. NAKAJMA (1995): Check list of marine algae of Japan
(revised in 1995). - Jap. J. Phycol. 43: 115-171.

Received 13 December 2004, accepted in revised form 17 May 2005

142



