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Updating macroalgal biodiversity in the Venice lagoon (North Adriatic 
Sea): revision of complex genera and new introductions 

M.A. Wolf, A. Buosi, A‐S.F. Juhmani, K. Sciuto, I. Moro, A. Sfriso 

The North Adriatic Sea and, in particular the Venice Lagoon, is a very interesting area for systematic and eco‐
logical investigations on macroalgae, because of the high natural biodiversity of the Mediterranean Sea and the 
extensive anthropogenic impacts (e.g., shipping, aquaculture activities, environmental pollution) that favour the 
introduction and settlement of allochthonous species. Since 2016 to 2019 our research group carried out several 
studies on different macroalgal groups in order to understand the biodiversity and distribution of these taxa in 
the Venice Lagoon. In particular, we focused on species and genera that are poorly known and/or whose taxo‐
nomic status is controversial. We report the first finding of Calonitophyllum Aregood, a monospecific genus of 
the family Delesseriaceae for which C. medium (Hoty) Aregood represents the only species known so far. This 
genus is present in North and South America and was never found in the Mediterranean Sea. It is possible that 
specimens of C. medium have previously been misidentified with Radicilingua thysanorhizans (Holmes) Papen‐
fuss, a species widely distributed in the Mediterranean. The phylogenetic analyses, based on the plastid rbcL 
marker, have shown that the Adriatic samples are genetically distinct from the American ones and probably rep‐
resent a new species of the genus never described before. The second genus that we took into consideration 
was Chaetomorpha Kutzing (Cladophorales, Chlorophyta). In this case only few characters are available to dis‐
criminate species, e.g.: attached or unattached growth, filament diameter, shape and size of the basal cells, 
length/diameter ratio of cells, presence of constrictions between cells. Phylogenetic analyses, based on the par‐
tial nuclear small subunit (SSU) rDNA, coupled with morphological data, have allowed the rediscovery of a 
species described from the Venice Lagoon (Italy) in the early 20th century and then forgotten: C. stricta Schiffner. 
Another study was focused on the genus Centroceras Kützing, a small red algal taxon characterized by simple 
filamentous thalli with erect axes arising from a prostrate system. Until 2009 the type species of this genus, C. 
clavulatum (C. Agardh) Montagne, was considered a cosmopolitan taxon and the only species reported in the 
Mediterranean Sea. In this study we have found out that the species actually present in the Adriatic Sea is C. gas‑
parrinii (Meneghini) Kützing and we excluded C. clavulatum from the algal flora of this region. The North Adriatic 
samples of C. gasparrinii differed morphologically from those of other regions for the number of periaxial cells, 
suggesting the presence of different subspecies. Therefore, we have proposed the new subspecies C. gasparrinii 
subsp. minor. Wolf et al. to encompass the Adriatic specimens of this species. The last taxon examined was the 
genus Ceramium Roth. Through phylogenetic analyses, using the plastid rbcL marker, we identified six distinct 
taxonomic entities, of which four represented taxa not currently recognized in the Venice Lagoon or the wider 
Mediterranean Sea. One of these was the poorly known species C. connivens Zanardini, which is non‐spiny and 
fully corticated when mature, with short naked internodes developing in older axes. Two entities with erect par‐
tially corticated thalli without spines corresponded to the new species C. rothianum Wolf et al. and to the for‐
gotten species C. nodosum (Kützing) A.W. Griffiths & Harvey. The last entity, characterized by prostrate axes 
giving rise to narrow erect incompletely corticated, non‐spiny axes, has been identified with the rare, poorly 
known species C. incospicuum Zanardini. In addition to the above studies on complex or poorly known genera, 
we investigated the presence of non‐indigenous species (NIS). Identification of these alien taxa on the basis of 
morphological characters is difficult due to their simple morphology, phenotypic plasticity and the occurrence 
of morphologically overlapping species. Through molecular analyses based on the DNA barcoding method we 
were able to recognize Acanthosiphonia echinata (Harvey) A.M. Savoie & G.W. Saunders (Rhodomelaceae, Ce‐
ramiales), Aglaothamnion halliae (Collins) Aponte, D.L. Ballantine & J.N. Norris (Callithamniaceae, Ceramiales), 
Melanothamnus japonicus (Harvey) Díaz‐Tapia & Maggs (Rhodomelaceae, Ceramiales) and Polysiphonia schnei‑
deri Stuercke & Freshwater (Rhodomelaceae, Ceramiales), all new introductions for the North Adriatic Sea. The 
presence of closely related cryptic species in the Venice Lagoon, such as Aglaothamnion tenuissimum (Bonnemai‐
son) Feldmann‐Mazoyer, Melanothamnus harveyi (Bailey) Díaz‐Tapia & Maggs and Polysiphonia denudata (Dill‐
wyn) Greville ex Harvey (now Carradoriella denudata (Dillwyn) A.M. Savoie & G.W. Saunders), and the lack of 
diagnostic characters can lead to the underestimation of the biodiversity of these genera. 
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