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Abstract

A new sigmoid diatom species Haslea sigma sp. nov. was found alive in sediment composed of clay and silt in salt marshes
in Southern Brazil. The species is morphologically distinctive by the following combination of characters: 1) sigmoid valve,
2) thickened virgae forming a pseudostauros, 3) central raphe fissures almost straight and 4) terminal raphe fissures slightly
curved. It was analyzed in light and electron microscopy and compared with the sigmoid Haslea nipkowii and with other
spindle-shaped Haslea taxa possessing a pseudostauros.
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Introduction

The genus Haslea was described by Simonsen (1974: 46) and interpreted as a link between the section Fusiformes
Cleve (1894) of Navicula Bory (1822: 128), similar in outline and structure, and some species of Gyrosigma Hassall
(1845: 435) and Pleurosigma W. Smith (1852: 2), which are similar in central nodule morphology. In the protologue
the genus was characterized as having “outline spindle-shaped, with acute ends and convex sides rarely parallel in the
middle”, Haslea ostrearia (M. B. Gaillon) Simonsen (1974: 47) was designated as generitype, and eleven species of
Navicula were transferred to the newly-erected genus and two new species were described.

Subsequently, Poulin et al. (2004) transferred Gyrosigma nipkowii Meister (1932: 43) to Haslea under the name
Haslea nipkowii (Meister) Poulin & Massé (in Poulin ef al. 2004: 184) based on ultrastructural features and molecular
analysis. With this transfer, the genus began to include species with a sigmoid outline.

On the basis of criteria given by Simonsen (1974), Round ef al. (1990), Massé et al. (2001), Poulin et al. (2004),
and Cox & Williams (2006) Haslea can be characterized by presenting: two chloroplasts per cell with more than one
pyrenoid per chloroplast (axially located); areolae square to rectangular occluded by hymenes internally and externally
overlain by longitudinal strip usually continuous from pole to pole and an accessory rib along the raphe-sternum. Only
some species of the genus have a pseudostauros (thickening of the central virgae).

So far, twenty-six taxa of Haslea are known, most of which are marine planktonic, with fusiform cells (Guiry
& Guiry 2014, Simonsen 1974). Haslea ostrearia and Haslea karadagensis Davidovich, Gastineau & Mouget in
Gastineau et al. (2012: 472) produces marennine (a water soluble blue pigment), while the other known species do not
have this ability.

In the South Atlantic, four species of Haslea are known: Haslea crucigera (W. Smith) Simonsen (1974: 47),
Haslea wawrikae (Hustedt) Simonsen (1974: 48) and Haslea cf. trompii (Cleve) Simonsen (1974: 47) were cited
from the Brazilian coast (Torgan et al. 1999, Procopiak et al. 2006, Tremarin et al. 2009, Villac & Tenenbaum 2010,
Eskinazi-Leca et al. 2013) and Haslea spicula (Hickie) Lange-Bertalot (1997: 75) was cited from the Uruguayan coast
(Metzeltin et al. 2005).

This paper describes a new sigmoid and benthic diatom belonging to Haslea from salt marshes of South America
and compare it with related taxa.
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Discussion

Haslea sigma sp. nov. resembles H. nipkowii in outline since both are the only species of the genus that have sigmoid
valves. Differences may be summarized as follows: the new species has a pseudostauros, and terminal raphe fissures
curved and bent to opposite sides, whereas H. nipkowii lacks pseudostauros and has T-shaped terminal raphe fissures
(see Poulin et al. 2004: 189, Figs. 30, 31). Furthermore, H. sigma is shorter and narrower, and has a higher striae
density than H. nipkowii (Table 1).

Presence of the pseudostauros is an important feature to delimit groups in Haslea. The new species has this feature,
and a pseudostauros has also been found in H. crucigera (Wm. Smith) Simonsen (1974: 47), H. crucigeroides (Hustedt)
Simonsen (1974: 47), H. salstonica Massé, Rincé & Cox (Massé et al. 2001: 619), H. spicula (Hickie) Lange-Bertalot and
Haslea quarnerensoides (Hustedt) Navarro, Micheli & Navarro (2000: 113). Massé et al. (2001) discussed the structure
of the pseudostauros when comparing H. salstonica with H. crucigera, and they observed that in H. crucigera the
development of the pseudostauros might be variable. Pseudostauros shape varied in the specimens of H. sigma examined
during this study, some individuals had one thickened virga on each valve side and in others there was one virga on the
primary side and two on the secondary side (white and black arrow-head in Fig. 29, 31). According to Round ez al. (1990)
a pseudostauros is lacking in planktonic species of Haslea, and based on this observation we could initially infer that
the occurrence of this structure is restricted to the benthic species. However, subsequent studies have shown that some
benthic species newly described (e.g. H. nipkowii and H. pseudostrearia Massé, Rincé & Cox in Massé et al. 2001: 622)
do not have pseudostauros, either. Thus more study on this subject is needed.

Haslea sigma has an accessory rib along the raphe sternum on the primary side, a shorter rib on the secondary side
of the valve and straight helictoglossae, such as is seen in H. crucigera, and H. salstonica. It cannot yet be compared
with H. crucigeroides, H. sulcata, H. spicula and H. quarnerensoides, which seem to present accessory rib along the
raphe sternum but have yet to be studied with SEM.

Acknowledgements

We thank CAPES (Coordenagdo de Aperfeicoamento de Pessoal de Nivel Superior) for a doctoral grant to the first
author and CNPq (Conselho Nacional de Desenvolvimneto Cientifico e Tecnoldgico) for a productivity research grant
to the third author. To Dr. César Serra Bonifacio Costa, Instituto de Oceanografia, Universidade Federal do Rio Grande,
for support and help in fieldwork and to the Centro de Microscopia Eletronica at the Universidade Federal do Rio
Grande do Sul (UFRGS) for SEM support. We are also thankful to Dr. Inés Sunesen, Division Ficologia “Dr. Sebastian
A. Guarrera”, Universidad Nacional de La Plata (Argentina) for LM support. We appreciate Dr. H. D. Laughinghouse
IV and R. M. Fischer for reviewing the English text.

References

Anonymous (1975) Proposals for standardization of diatom terminology and diagnoses. Nova Hedwigia, Beiheft 53: 323-354.

Barber, H.G. & Haworth, E.V. (1981) A guide to the morphology of the diatom frustule with a key to the British freshwater genera.
Freshwater Biological Association Scientific Publication 44: 1-112.

Bessey, C.E. (1907) A synopsis of plant phyla. University Studies of the University of Nebraska 7: 275-373.

Bory de Saint-Vincent, J.B.G.M. (1822) Bacillarées. Dictionaire Classique d ‘Histoire Naturelle 2: 127—-129.

Cholnoky, B.J. (1957) Neue und seltene Diatomeen aus Afrika. III. Diatomeen aus dem Tugela-FluBsystem, hauptsiachlich aus den
Drakensbergen in Natal. Osterreichische Botanische Zeitschrift 104 (1/2): 25-99.
http://dx.doi.org/10.1007/bf01289120

Cleve, P.T. (1894) Synopsis of the naviculoid diatoms. Part 1. Kongliga Svenska Vetenskaps-Akademiens Handlingar 26: 1-194.

Cox, E. & Williams, D.M. (2006) Systematics of naviculoid diatoms (Bacillariophyta): a preliminary analysis of protoplast and frustule
characters for family and order level classification. Systematics and Biodiversity 4: 385-399.
http://dx.doi.org/10.1017/s1477200006001940

Eaton, J.W. & Moss, B. (1966) The estimation of numbers and pigment content in epipelic algal populations. Limnology and Oceanography
11: 584-595.

HASLEA SIGMA (NAVICULACEAE) Phytotaxa 177 (4) © 2014 Magnolia Press « 237



http://dx.doi.org/10.4319/10.1966.11.4.0584

Eskinazi-Leca, E., Cunha, M.G.G.S., Santiago, M.F., Borges, G.C.P., Lima, J.C., Silva, M.H., Ferreira, L.C., Aquino, E. & Menezes,
M. (2013) Bacillariophyceae. In Lista de Espécies da Flora do Brasil. Jardim Botanico do Rio de Janeiro. Available from: http://
floradobrasil.jbrj.gov.br/jabot/floradobrasil/FB98515 (accessed: 10 February 2014).

Gastineau, R., Davidovich, N., Bardeau, J., Caruso, A., Leignel, V., Hardivillier, Y., Jacquette, B., Davidovich, O., Rince, Y., Gaudin,
P., Cox, E. & Mouget, J. (2012) Haslea karadagensis (Bacillariophyta): a second blue diatom, recorded from the Black Sea and
producing a novel blue pigment. European Journal of Phycology 47: 469-479.
http://dx.doi.org/10.1080/09670262.2012.741713

Guiry, M.D. & Guiry, G.M. (2014) AlgaeBase. World-wide electronic publication, National University of Ireland, Galway. Available from:
http://www.algaebase.org (accessed: 20 June 2014).

Haeckel, E. (1878) Das Protistenreich. Gunther, Leipzig, 104 pp.
http://dx.doi.org/10.5962/bhl.title.58542

Hassall, A.H. (1845) A4 history of the British Freshwater Algae, including descriptions of the Desmideae and Diatomaceae with upwards
of one hundred plates. 1. Text. S. Highley & N. Bailliere, London, Edinburgh, Paris & Leipzig, 462 pp.

Kiitzing, F.T. (1844) Die Kieselschaligen Bacillarien oder Diatomeen. Nordhausen, Kohne, 152 pp.
http://dx.doi.org/10.5962/bhl.title.64360

Lange-Bertalot, H. (1997) Frankophila, Mayamaea und Fistulifera: drei neue Gattungen der Klasse Bacillariophyceae. Archiv fiir
Protistenkunde 148: 65-76.
http://dx.doi.org/10.1016/s0003-9365(97)80037-1

Laudares-Silva, R. & Cimardi, J.M. (1989) Nota sobre a utilizagdo do “Trapping Method” no estudo das diatomaceas epipélicas do
manguezal de Ratones - Floriandpolis - SC. fnsula 19: 299-304.

Massé, G., Rincé, Y., Cox, E.J., Allard, G., Belt, S.T. & Rowland, S.J. (2001) Haslea salstonica sp. nov. and Haslea pseudostrearia sp.
nov. (Bacillariophyta), two new epibenthic diatoms from the Kingsbridge estuary, Unired Kingdom. Comptes Rendus de I’ Académie
des Sciences de Paris, Sciences de la vie/Life Sciences 324: 617-626.
http://dx.doi.org/10.1016/s0764-4469(01)01330-0

Meister, F. (1932) Kieselalgen aus Asien. Gebriider Borntraeger, Berlin, 56 pp.

Metzeltin, D., Lange-Bertalot, H. & Garcia-Rodriguez, F. (2005) Diatoms of Uruguay. Iconographia Diatomologica 15: 1-736.

Navarro, J.N., Micheli, C.J. & Navarro, A.O. (2000) Benthic diatoms of Mona Island (Isla de Mona), Puerto Rico. Acta Cientifica 14 (3):
103-143.

Pappas, J.L. & Stoermer, E.F. (1996) Quantitative method for determining a representative algal sample count. Journal of Phycology 32:
693-696.
http://dx.doi.org/10.1111/j.0022-3646.1996.00693.x

Poulin, M., Massé, G., Belt, S.T., Delavault, P., Rousseau, F., Robert, J.M. & Rowland, S.J. (2004) Morphological, biochemical and
molecular evidence for the transfer of Gyrosigma nipkowii Meister to the genus Haslea (Bacillariophyta). European Journal of
Phycology 39: 181-195.
http://dx.doi.org/10.1080/0967026042000202136

Procopiak, L.K., Fernandes, L.F. & Moreira Filho, H. (2006) Marine and estuarine diatoms (Bacillariophyta) from Parana, southern Brazil:
check-list with emphasis on harmful species. Biota Neotropica 6 (3). Available from: http://www.biotaneotropica.org.br/v6n3/pt/
abstract?inventory+bn02306032006 (accessed: 10 february 2014 ).

Ross, R., Cox, E.J., Karayeva, N.I., Mann, D.G., Paddock, T.B.B., Simonsen, R. & Sims, P.A. (1979) An amended terminology for the
siliceous components of the diatom cell. Nova Hedwigia, Beiheft 64: 513-533.

Round, F.E., Crawford, R.M. & Mann, D.G. (1990) The Diatoms. Biology & morphology of the genera. Cambridge University Press,
Cambridge, 741 pp.

Shepard, F. (1954) Nomenclature based on sand-silt-clay ratios. Journal of Sedimentary Petrology 24: 151-158.

Smith, W. (1852) Notes on the Diatomaceae with descriptions of British species included in the genus Pleurosigma. The Annals and
Magazine of Natural History, 2nd series 9: 1-12.

Simonsen, R. (1974) The diatom plankton of the Indian Ocean Expedition of R/V ‘Meteor’ 1964—1965. Forschungsergebnisse Reihe D
19: 1-107.

Tremarin, P., Freire, E.G., Bertolli, L.M & Ludwig, T.V. (2009) Catalogo das diatomaceas (Ochrophyta-Diatomeae) continentais do estado
do Parana. lheringia, Série Botdnica 64: 79-107.

Torgan, L.C., Becker, V. & Prates, H.M. (1999) Checklist das diatomaceas (Bacillariophyta) de ambientes de aguas continentais e costeiros
do estado do Rio Grande do Sul, Brasil. /heringia, Série Botanica 52: 89—144.

Villac, M.C. & Tenenbaum, D.R. (2010) The phytoplankton of Guanabara Bay, Brazil. 1. Historical account of its biodiversity. Biota
Neotropica 10 (2): 271-293. Available from: http://www.biotaneotropica.org.br/v10n2/en/abstract?inventory+ bn02410022010.

238 < Phytotaxa 177 (4) © 2014 Magnolia Press TALGATTI ET AL.





