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The genus Willea Schmidle (1900a: 157) was created based on Crucigenia irregularis Wille (1898: 317), a species described 
as having no pyrenoid but later discovered to be present, although often indistinct (Komárek 1974). The same year 
Lemmermann (1900b) described the new genus Crucigeniella Lemmermann (1900b: 307, 308), based on differences in cell 
arrangement and morphology and presence or absence of cellular spaces, with Crucigeniella lunaris Lemmermann (1900b: 
308) as the type species. Later, Lemmermann (1904, p. 22) transferred Willea irregularis (Wille) Schmidle (1900a: 157) 
to the genus Cohniella Schröeder (1897: 373) despite having placed it earlier (Lemmermann, 1900a, p. 95) in Tetrastrum 
Chodat (1895: 114), a genus, in which the cells usually have distinctive marginal spines. His decision to recognize Cohniella 
irregularis (Wille) Lemmermann (1904: 22) and create two sections/subgenera distinguished by the presence or absence of 
margins spines has not been accepted. Cohniella irregularis was placed in the synonymy of Willea irregularis by Komárek 
(1974, p. 41), who discounted pyrenoids as a generic character (p. 11) and emphasized the taxonomic importance of the 
arrangement and orientation of daughter cells within the mother coenobium. He separated Willea from Crucigeniella on 
the basis that the long axes of the daughter cells of the latter were not always aligned to that of the mother coenobium and 
occasionally were at an angle of 90º to it. In addition to the type of Willea (W. irregularis), a second species was recognized 
when Komárek (1974, p. 42) transferred Dispora vilhelmii Fott (1933: 168) to the genus Willea.
 The generic name Crucigeniella is illegitimate because it is a later homonym of a name validated earlier by 
Gaillon (1833, p. 34, Table C). The type species of Gaillon’s Crucigeniella was Crucigenia quadrata Morren (1830: 
426), but remains the type of the genus Crucigenia Morren (1830: 426, pl. XV, figs 1-5). Schmidle (1901) proposed 
Staurogeniella Schmidle (1901: 16) as a substitute name for Crucigeniella, stating (note, p. 16) “Eine genaue Anwendung 
der Nomenklaturregeln macht auch die Gattung Crucigeniella (Lemmerm.) unmöglich, welche in Staurogeniella 
(Lemmerm.) umzuwandeln ist, mit der Art Staurog. lunaris (Lemmerm.)” and does not mention Gaillon’s earlier use 
of the name Crucigeniella. Wille (1911, p. 66) transferred the type of Lemmermann’s Crucigeniella to Crucigenia, 
but later Komárek (1974) reinstated Crucigeniella lunaris. John & Tsarenko (2002, p. 344) believed the occasional 
90º alignment of daughter cells to the long axis of the mother coenobium to be insufficient justification for separating 
Willea from Crucigeniella. Consequently they transferred the two extant species of Willea to Crucigeniella, namely, 
C. irregularis (Wille) P. Tsarenko & D.M. John in John & Tsarenko (2002: 345) and C. vilhelmii (Fott) D.M. John & 
P. Tsarenko in Tsarenko & John (2011: 479).
 Because Crucigeniella is illegitimate, Willea is available as a substitute name hence the following transfers.
 
Willea africana (J. Wołoszyńska) D.M. John, M.J. Wynne & P. Tsarenko, comb. nov.

Basionym: Crucigenia apiculata var. africana J. Wołoszyńska 1914. Hedwigia 55: 200, VII; fig. 13.
Nomenclatural synonym: Crucigeniella africana (J. Wołoszyńska) Fott (1981: 1).

Willea apiculata (Lemmermann) D.M. John, M.J. Wynne & P. Tsarenko, comb. nov.

Basionym: Staurogenia apiculata Lemmermann 1898. Botanisches Centralblatt 76(4): 151, pl. 1: 14.
Nomenclatural synonyms: Crucigeniella apiculata (Lemmermann) Komárek (1974: 38); Crucigenia apiculata (Lemmermann) Schmidle 

(1900b: 234).
Taxonomic synonyms: Crucigeniella pulchra (W. West & G.S. West) Komárek (1974: 39); Crucigenia pulchra W. West & G.S. West (1902: 63).



JOHN eT AL.214   •   Phytotaxa 167 (2) © 2014 Magnolia Press

References

Bock, C., Luo, W., Kusber, W.-H., Hegewald, E., Pažoutoyá, M. & Krienitz, L. (2013) Classification of the crucigenoid algae: phylogenetic 
position of the reinstated genus Lemmermannia, Tetrastrum spp., Crucigenia tetrapedia, and C. lauterbornii (Trebouxiophyceae, 
Chlorophyta). Journal of Phycology 49: 329–339.

 http://dx.doi.org/ 10.1111/jpy.12039
Braun, A. (1855) Algarum unicellularum genera nova et minus cognita, praemissis observationibus de algis unicelularibus in genere. W. 

Engelmann, Leipzig, 111 pp., 6 pls. 
 http://images.algaebase.org/pdf/AC100CF207e9b163A9TSvj1F2AC6/19133.pdf
Chodat, R. (1895) Materiaux pour servir a l’histoire des Protococcoidées. II. Bulletin de l’Herbier Boissier 3: 109–114.
Fott, B. (1933) Die Schwebeflora des Ohrid-Sees. Bulletin de l’institut et du Jardin Botaniques de l’Universite de Beograd 2: 153–175.
Fott, B. (1981) Nomenklatorische Änderungen bei einigen Chlorokokkalalgen. Preslia 53: 1–7.
Fott, B. & Ettl, H. (1959) Fytoplankton údolnί nádrže na Želivee. Preslia 31: 213–246.
Gaillon, B. (1833) Aperçu d’histoire naturelle et observations sur les limites qui séparent le règnevégétal du règne animal [suivi des] 

tableaux synoptiques et méthodiques des genres des Nématozoaires (Lu à la Société d’Agriculture, du Commerce et des Arts, de 
Boulogne-sur-mer, dans sa séance publique du 19 Septembre 1832). Imprimerie de Le Roy–Mabi, Boulogne, 35 pp.

Hindák, F. (1984) Studies on the chlorococcal algae (Chlorophyceae). III. Biologické Práce 84(1): 1–308. 
John, D.M. & Tsarenko, P.M. (2002) Order Chlorococcales. In: John, D.M., Whitton, B.A. & Brook, A.J. (eds.) The Freshwater Algal 

Flora of the British Isles. CuP, Cambridge, pp. 327–409.
Komárek, J. (1974) The morphology and taxonomy of crucigenoid algae (Scenedesmaceae, Chlorococcales). Archiv für Protistenkunde 

116: 1–74.
Komárek, J. (1975) New coenobial Chlorococcales of Cuba. Preslia 47: 275–279.
Krienitz, L., Hegewald, E., Hepperle, D. & Wolf, M. (2003) The systematics of coccoid green algae: 18S rRNA gene sequences data versus 

morphology. Biologia, Bratislava 58(2): 437–446.
Kuntze, O. (1898) Revisio generum plantarum: vascularium omnium atque cellularium multarum secundum leges nomenclaturae 

internationales cum enumeratione plantarum exoticarum in itinere mundi collectarum, vol. 3b. A. Felix, Leipzig, 576 pp.
 http://dx.doi.org/10.5962/bhl.title.327
Lemmermann, E. (1898) Beiträge zur Kenntniss der Planktonalgen. Botanisches Centralblatt 76: 150–156.
Lemmermann, E. (1900a) Beiträge zur Kenntniss der Planktonalgen. Berichte der Deutschen Botanischen Gesellschaft 18: 90–98.
Lemmermann, E. (1900b) Beiträge zur Kenntniss der Planktonalgen. Berichte der Deutschen Botanischen Gesellschaft 18: 306–310.
Lemmerman, E. (1904) XVII. Über de Entstehung neuer Planktonformen. Berichte der Deutschen Botanischen Gesellschaft 22: 17–22.
McNeill, J., Barrie, F.R., Buck, W.R., Demoulin, V., Greuter, W., Hawksworth, D.L., Herendeen, P.S., Knapp, S., Marhold, K., Prado, 

J., Prud’homme van Reine, W.F., Smith, G.F., Wiersema, J.H. & Turland, N.J. (eds. & comps.) (2012) International Code of 
Nomenclature for algae, fungi, and plants (Melbourne Code). Regnum Vegetabile 154: 1–208.

Morren, C.F.-A. (1830) Mémoire sur un végétal microscopique d’un nouveau genre, proposé sous le nom de Crucigénie, et sur un instrument 
que l’auteur nomme Microsoter, ou conservateur des petites choses. Annales des Sciences Naturelles 20: 204–226, pl. XV.

Schmidle, W. (1900a) Beiträgezur Kenntniss der Plankton-algen. Berichte der Deutschen Botanischen Gesellschaft 18: 144–158, pl. VI.
Schmidle, W. (1900b) Algologische Notizen 15. Allgemeine Botanisches Zeitschrift 6(12): 233–234.
Schmidle, W. (1901) ueber drei Algengenera. Berichte der Deutschen Botanischen Gesellschaft 19: 10–24, pl. X.
Schröder, B. (1897) Attheya, Rhizosolenia und andere Planktonorganismen, im Teiche des botanischen Gartens zu Breslau. Bericht der 

Deutschen Botanischen Gessellschaft 15: 367–373.
Smith, G.M. (1920) Phytoplankton of the Inland Lakes of Wisconsin. Part I: Myxophyceae, Phaeophyceae, Heterokonteae, and 

Chlorophyceae exclusive of the Desmidiaceae. Bulletin of the Wisconsin  Geological and Natural History Survey 57, Scientific 
Series 12: 1–243.

Smith, G.M. (1926) The plankton algae of the Okoboji Region. Transactions of the American Microscopical Society 45(3): 156–233.
 http://dx.doi.org/10.2307/3221686
Tiffany, L.H. (1934) The plankton algae of the west end of Lake Erie. Contribution of the Ohio State University. The Franz Theodore Stone 

Laboratory 6: 1–112.
Tsarenko, P. M. & John, D.M. (2011) Class Trebouxiophyceae Order Chlorellales. In: John, D.M., Whitton, B.A. & Brook, A.J. (eds.) The 

Freshwater Algal Flora of the British Isles. 2nd edn. CuP, Cambridge, pp. 475–499.
West, W. & West, G.S. (1902) A contribution to the freshwater algae of the north of Ireland. Transactions of the Royal Irish Academy 32 

(Sect. B): 1–100.
Wille, N. (1898) Beschreibung einiger Planktonalgen aus norwegischen Süsswasserseen. Biologisches Centralblatt 18: 302.
Wille, N. (1911) Conjugatae und Chlorophyceae. In: Engler, E. & Prantl, K. (eds.) Die natürlichen Pflanzenfamilien, Teil. I, Abt. 2. 

Engelmann, Leipzig, pp. 1–136.
Wolle, F. (1877) Fresh-water algae. Bulletin of the Torrey Botany Club 6(27): 137–141.
Wolle, F. (1887) Fresh-water Algae of the United States; (exclusive of the Diatomaceae). Complemental to Desmids of the United States; with 

two thousand three hundred illustrations, covering one hundred and fifty-one plates, a few colored, including nine additional plates 
of Desmids. By the Rev. Francis Wolle, member of the American Society of Microscopists. The Comenius Press, Bethlehem, 364 pp.,  
 Atlas, 157 pls.

 http://dx.doi.org/10.5962/bhl.title.1624
Wołoszyńska, J. (1914) Studien über das Phytoplankton des Viktoriasees. Schröder’s Zellpflanzen Ostafrikas. Hedwigia 55: 184–223. 




