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Abstract

Two new species of Encyonema are described from Central-western Brazil, bringing the total number of species in this 
genus recorded in Brazil to 45. Encyonema menezesiae has lanceolate valves with the ends subcapitate to rostrate-capitate, 
whereas E. candangense has linear valves with indistinct ends. The two species show deep alveoli, linear foramina, and 
densely areolate striae. These characteristics, together with the narrow valves, distinguish E. menezesiae and E. candangense 
from related taxa. The new species occurred in slightly acid and mostly oligotrophic waters. Similar aquatic environments 
in this region are being drastically affected by the use of biocides and fertilizers for agriculture. The description of these two 
species and their ecological preferences may provide useful information for the preservation of aquatic systems and their 
communities in Brazil.     

Introduction

The taxonomy of Encyonema Kützing (1833: 589) has undergone many changes. In the original description, Kützing 
(1833) highlighted mainly colony features. His only reference to valvar characteristics was through the term “cymbellas”, 
indicating the dorsiventral aspect of the only representative of the genus, E. paradoxum Kützing (1833: 589), currently 
treated as a synonym of E. leibleinii (C.Agardh) W.Silva et al. (2013: 121).   

Until the end of the last century, several representatives of Encyonema were treated in the genus Cymbella 
C.Agardh (1830: 1) sensu Heiberg (1863), since both groups have dorsiventral valves. In 1990, the genus Encyonema 
was resurrected and included in the order Cymbellales together with other genera such as Cymbella, Gomphonema 
Ehrenb. (1832: 87) nom. cons. and Placoneis Mereschk. (1903: 45) (Round et al. 1990). Subsequently, Krammer 
(1997a, 1997b) carried out an extensive revision of Encyonema, which culminated in a series of new species and 
combinations.

About 250 specific and infraspecific taxa of Encyonema are known from different aquatic systems worldwide 
(Kützing 1833, 1844, 1849, Rabenhorst 1853, Round et al. 1990, Krammer 1997a, 1997b, 2003, Metzeltin & Lange-
Bertalot 1998, 2007, Rumrich et al. 2000, Metzeltin et al. 2005, Cantonati & Lange-Bertalot 2010, Vouilloud et al. 
2010, Tremarin et al. 2011, Kulikovskiy et al. 2012a, 2012b, Bahls et al. 2013, da Silva et al. 2013, Winter & Bahls 
2013, Rodionova et al. 2013), 86 of them occurring in South America, i.e., in French Guiana, Venezuela, Guyana, 
Brazil, Colombia, Peru, Bolivia, Chile, Argentina and Uruguay (Rusby 1888, Krasske 1948, Macchiavello & Díaz 
1997, Krammer 1997a, 1997b, 2003, Metzeltin & Lange-Bertalot 1998, 2007, Torgan et al. 1999, Rumrich et al. 2000, 
Menezes & Dias 2001, Metzeltin et al. 2005, Morales & Vis 2007, Bauer et al. 2007, Montoya-M. et al. 2008, Ramírez 
C. & Plata-Díaz 2008, Villac et al. 2008, Morales et al. 2009, Tremarin et al. 2009, 2011, Pedraza-Garzón & Donato-
Rondón 2011, Sosa et al. 2011, Canani et al. 2011, da Silva et al. 2011, Huber et al. 2011, Bes et al. 2012, Moreno 
& Aguirre R. 2013, Achem et al. 2014, Eskinazi-Leça et al. 2014, Tchilinguirian et al. 2014). Encyonema minutum 
(Hilse ex Rabenhorst) D.G.Mann and E. silesiacum (Bleisch) D.G.Mann has been the most common species of this 
genus recorded in this southern region. Only 43 taxa of Encyonema have been recorded in Brazil, 13 of them originally 
described from material collected in this country and 11 found only within its boundaries. However, the diversity of 
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tral side; striae with deep alveoli, parallel, larger close to margins, 8–13 striae in 10 µm; small stubs under intercostal 
ribs; areolae with linear foramina externally and internally, foramen lips inconspicuous or absent; 47–51 areolae in 10 
µm; isolated pores absent.

Etymology:—The epithet candangense derivate from “candango” (Portuguese), designation given to the people 
that came in 1950s from Northeastern Brazil to Central-western Brazil to build the city of Brasília.

Material analyzed:—UB 01496, UB 01497.
Ecology:—The taxon occurred in two samples, and only during the dry season. The pH of the water was 6.37–

6.48, turbidity 2.8–3.6 µT and conductivity 27.5–38.9 mS.cm-1. Dissolved oxygen was 7.68–7.90 mg.L-1 and COD 
5.6–10.8 mg.L-1. E. candangense occurred in environments with low concentrations of ammonium (0.07–0.17 mg.L-1), 
nitrate (0.2 mg.L-1) and nitrite (0.001–0.004 mg.L-1).

Discussion

Encyonema menezesiae is similar to E. gaeumannii, described from material collected in the Swiss Alps (Krammer 
1997b), but in E. gaeumanii the ends are more protracted and capitate. Moreover, the striae in E. menezesiae are larger 
and more widely distributed on the valves (8–13 vs. 15–18 striae in 10 µm) and these striae are more delicately areolate 
(44–53 vs. 38–42 areolae in 10 µm), with linear foramina (Figs 9–16). E. gaeumannii differs by having narrow, 
rounded foramina (Krammer 1997b, Figs 142: 22, 23).

The specimens of E. menezesiae observed in the Descoberto River Basin are also very similar to Cymbella perpu-
silla A. Cleve (1895: 19) identified by Ludwig (1996) in São Paulo. This species was originally described from mate-
rial from Sweden. Cleve (1895) recorded one specimen, 17 µm in length, 3 µm in breadth, with slightly rostrate ends, 
and 15 striae in 10 µm.  The type material of E. perpusillum (A.Cleve) D.G. Mann in Round et al. (1990: 667) [≡ C. 
perpusilla] is unknown (Krammer 1997b). In his Plate I, Fig. 3, Cleve (1895) represented C. perpusilla with a different 
outline from that of E. menezesiae. Based on the representation of C. perpusilla and description of the taxa, Krammer 
(1997b) identified specimens of E. perpusillum with outlines and density of puncta which are also different from the 
specimens found in the Descoberto River. Therefore it is possible that the specimens recorded by Ludwig (1996) in 
São Paulo may be conspecific with E. menezesiae, but it is clearly not E. perpusillum. 

The outline of E. menezesiae is also very similar to Cymbellopsis krammeri Lange-Bertalot & Wydrzycka in 
Rumrich et al. (2000: 105), which has a length of 17–22 µm, breadth 3.8–4.2 µm, maximum length/breadth ratio 5.2, 
9–11 striae in 10 µm and 28–32 areolae in 10 µm (Rumrich et al. 2000, Krammer 2003). However, C. krammeri has 
the areolae and foramina irregularly arranged and the alveoli divided into several parts (Krammer 2003, Pl. 161, Figs 
12, 13), differing from E. menezesiae, in which the alveoli are continuous (Figs 15, 16). Moreover, in E. menezesiae 
the striae are more densely punctate than in C. krammeri (44–53 versus 28–32 areolae in 10 µm, respectively).

The shape of the foramina of E. candangense is similar to E. indistinctum, recorded in the Essequibo River, Guy-
ana, and E. caronianum, from the Caroni River, Venezuela. However, E. candangense has a linear outline, with the 
ends inconspicuously distinct from the middle of the valvae. The ends of E. indistinctum and E. caronianum are clearly 
narrower than the middle of the valve, giving both species a semilanceolate outline. Moreover, E. candangense is nar-
rower than E. indistinctum (2–4 vs. 4.5–5.5 µm) and E. caronianum (2–4 vs. 4.1–5.5 µm), and is more densely areolate 
than the latter two species (47–51 vs. 34–37 and 40–42 areolae in 10 µm, respectively).
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