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Abstract

The present paper describes 10 new diatom (Bacillariophyta) species from the Maritime Antarctic Region. Five of the newly
described taxa: Caloneis australis sp. nov., Mayamaea sweetloveana sp. nov., Navicula romanedwardii sp. nov., Sellaphora
antarctica sp. nov. and Sellaphora gracillima sp. nov. have been previously reported from the Antarctic Region but were
force-fitted into incorrect names. Five other taxa: Chamaepinnularia elliptica sp. nov., Cosmioneis regigeorgiensis sp. nov.,
Mayamaea tytgatiana sp. nov., Muelleria pimpireviana sp. nov. and Pinnularia pinseeliana sp. nov. are newly discovered
taxa. The morphology of all new species is studied using both light and scanning electon microscope observations and
compared with similar species from the Antarctic Region and worldwide. Data about the ecology and confirmed Antarctic
distribution of the new species are added.
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Introduction

The past few years, the diatom flora of the Maritime Antarctic Region (Chown & Convey 2007) has undergone a major
revision. The Maritime Antarctic species from several diatom genera, including Stauroneis Ehrenberg (1843: 45)
(Van de Vijver et al. 2004, Zidarova et al. 2014a), Hantzschia Grunow (1877: 174) (Zidarova et al. 2010), Muelleria
(Frenguelli 1924: 256) Frenguelli (1945: 172) (Van de Vijver et al. 2010a, 2014a), Luticola D.G.Mann in Round e? al.
(1990: 670) (Kopalova et al. 2011, Van de Vijver et al. 2011a, Zidarova et al. 2014b), Navicula Bory (1822: 128) (Van
de Vijver et al. 2011b), Pinnularia Ehrenberg (1843: 45) (Van de Vijver & Zidarova 2011, Zidarova et al. 2012) and
Nitzschia Hassall (1845: 435) (Hamsher et al. 2016) were (almost) fully revised. Following the adoption of a narrower
species concept in diatom taxonomy, combined with detailed light and scanning electron microscope observations and
comparisons of the Antarctic taxa with diatom species present worldwide, the true identity of many species in these
genera was clarified. This resulted in the description of a large number of new diatom taxa (see references listed here
above). New diatom species were also discovered in other genera, such as Achnanthidium Kiitzing (1844: 75) (Van
de Vijver & Kopalova 2014, Taylor et al. 2014), Halamphora (Cleve 1895: 117) Levkov (2009: 165) (Van de Vijver
et al. 2014b), Humidophila Lowe et al. (2014: 352) (Kopalova et al. 2015), Craticula Grunow (1867: 20) (Van de
Vijver et al. 2010b, 2015), Planothidium Round & Bukhtiyarova (1996: 351) (Van de Vijver et al. 2013a) and Eunotia
Ehrenberg (1837: 44) (Van de Vijver et al. 2014c). All recent studies also indicated that in the past due to force-fitting
(Tyler 1996) and taxonomic drift, many of the typically Antarctic diatom species remained unrecognized, this way
obscuring the real diversity and biogeography of Antarctic diatoms (Sabbe et al. 2003, Van de Vijver et al. 2005,
Zidarova et al. 2014b).

The present paper describes ten new taxa belonging to several genera: Caloneis australis sp. nov., Chamaepinnularia
elliptica sp. nov., Cosmioneis regigeorgiensis sp. nov., Mayamaea sweetloveana sp. nov., Mayamaea tytgatiana sp.
nov., Muelleria pimpireviana sp.nov., Navicula romanedwardii sp. nov., Pinnularia pinseeliana sp. nov., Sellaphora
antarctica sp. nov. and Sellaphora gracillima sp. nov. Five of these taxa have been previously reported from the
Antarctic Region under the names of common European taxa, whereas the five others are identified for first time.
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Study sites

The South Shetland Islands, situated just north of the Antarctic Peninsula (63° 00° S, 60° 00° W), in the Maritime
Antarctic Province (Chown & Convey 2007), is an archipelago consisting of several larger and many smaller islands
and islets, such as King George Island, Livingston Island, Nelson Island, Deception Island and Snow Island. Most
of the landmasses are covered by permanent ice and snow, leaving only small, coastal parts ice-free in summer. The
climate of the islands is typically maritime with mean annual temperatures around -5 °C, high precipitation levels and
strong westerly winds (Chipev & Veltchev 1996). The terrestrial vegetation is limited to lichens and mosses with only
two flowering plants.

James Ross Island (64° 10’ S, 57° 45° W) is a large island located in the northwestern part of the Weddell Sea,
close to the northern tip of the Antarctic Peninsula. The island is situated in the transition zone between the Maritime
Antarctic and Continental Antarctica regions (Qvstedal & Lewis-Smith 2001). Only its northern part (Ulu Peninsula)
is ice-free. The temperature is comparable to the South Shetland Islands but precipitation is limited to only 150 mm/y
in the northern part (Aristarain et al. 1987), with high evaporation rates reducing the formation of large open water
bodies. The terrestrial vegetation is almost entirely composed of non-vascular plants, forming a bryophyte-lichen
tundra.

Materials and methods

Samples were collected from several islands of the South Shetland Archipelago (Livingston Island, Deception Island,
King George Island, Nelson Island) and James Ross Island. Sampling methods follow those given in Kopalova ef al.
(2012, 2013, 2014) and Kopalova & Van de Vijver (2013). Diatom samples from Byers Peninsula (Livingston Island)
and James Ross Island were prepared for further analysis following the method described in Van der Werff (1955): small
parts of the samples were cleaned by adding 37% H,O, and heating to 80 °C for about 1 h. The reaction was completed
by addition of KMnO,. Following digestion and centrifugation (three times 10 minutes at 3700 g), cleaned material was
diluted with distilled water to avoid excessive concentrations of diatom valves on the slides. Samples obtained from
Hurd Peninsula (Livingston Island), Deception Island, King George Island and Nelson Island were prepared according
to the method described in Hasle & Fryxell (1970): small subsamples were cleaned using concentrated H,SO, followed
by the addition of KMnO, The samples were then bleached with H,C,O, and washed several times with distilled water.
Cleaned diatom valves were mounted in Naphrax®. Light microscopy (LM) observations were done at Olympus BX51
and Olympus BX53 microscopes, equipped with Differential Interference Contrast (Nomarski) optics and Colorview
Soft Imaging Systems. Samples and slides are stored at the BR-collection, property of the Belgian federal government
and given in permanent loan to the Botanic Garden Meise (Belgium). For scanning electron microscopy (SEM), parts
of the oxidized suspensions were filtered through a 1-pm Isopore™ polycarbonate membrane filter (Merck Millipore).
The stubs were sputter-coated with a Gold-Palladium layer of 20 nm and studied in a ZEISS Ultra SEM microscope at
3 kV (Natural History Museum London, UK). Diatom terminology follows Ross et al. (1979) and Round ef al. (1990).
For each new taxon, the number of specimens measured on the type slide is indicated (n).

The following (main) literature was used to compare the new species and to justify their separation of the already
known taxa: Lange-Bertalot (1993, 2001), Lange-Bertalot & Metzeltin (1996), Lange-Bertalot et al. (1996, 2004),
Rumrich et al. (2000), Wetzel et al. (2013, 2015), Spaulding et al. (1999), Van de Vijver et al. (2010a).

In addition, the type slides containing the type of Navicula seibigiana Lange-Bertalot (1993: 137-138) (Praep.
Hintz 160, Eu-CH 15 in Coll. Lange-Bertalot, Botan. Institut Universitit Frankfurt a.M.) and Caloneis bacillum
(Grunow 1863: 155) Cleve (1894: 99) (slide IV-18-A8 in the Van Heurck Collection at the Botanic Garden Meise,
Belgium) were examined.

Results

Division Bacillariophyta
Class Bacillariophyceae
Subclass Bacillariophycidae
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Order Naviculales
Family Pinnulariaceae
Genus Caloneis P.T. Cleve (1894: 96)
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FIGURES 1-17. Caloneis australis sp. nov. LM and most SEM pictures taken from the holotype population (sample BY062) from
Livingston Island (South Shetland Islands). 1-12. Light microscopy observations. Fig. 1 shows an intial valve, and Fig. 12 shows the

girdle view. 13. SEM of an entire valve, externally. 14. SEM detail of the valve showing the central area and the lunate markings. 15. SEM
detail of the valve face and mantle showing the striae; arrows indicate the slits on the mantle. 16. SEM of an entire valve, internal view
(picture taken from James Ross Island, sample JR1032). 17. SEM detail of the mantle and girdle, showing the single row of pores on the
valvocopula; arrows indicate the rounded plaques (picture taken from James Ross Island, sample JRIO15). Scale bar represents 10 pm

except for figs 14, 15 and 17 where scale bar =1 um.

TEN NEW BACILLARIOPHYTA SPECIES Phytotaxa 272 (1) © 2016 Magnolia Press « 39




Caloneis australis Zidarova, Kopalova & Van de Vijver, sp. nov. (Figs 1-17)

LM observations (Figs 1-12): Frustules in girdle view rectangular (Fig. 12). Larger valves linear with weakly undulating margins, slightly
inflated in the middle, and broadly rounded, almost not-protracted apices (Figs 2, 3). Smaller valves linear to linear-elliptic with
almost straight margins and broadly rounded, non-protracted apices (Figs 9-11). Initial valves (Fig. 1) with distinctly inflated valve
margins in the valve middle. Valve dimensions (n=16): length 17.0-40.2 (42.0) um, width 4.6-6.2 (7.7) um. Axial area linear, very
narrow near the apices but gradually widening towards the central area. Central area forming a broad rectangular, occasionally (Fig.
11) asymmetrical fascia. Two lunate markings always visible in the central area in LM, located on both sides of the proximal raphe
endings. Initial valves (Fig. 1) lacking raphe, with clearly lanceolate axial area widening to the valve middle, forming a rhombic
central area, bordered on both sides by short striae. Raphe lateral with unilaterally weakly deflected, indistinct, distantly spaced
proximal raphe endings, terminating in the central area beyond the striae. Distal raphe fissures visible in larger and medium-sized
valves (e.g., Figs 3, 5), strongly hooked opposite to the proximal raphe endings. Striae parallel to weakly radiate throughout the entire
valve, 22-24 in 10 pm. Longitudinal lines are hard to resolve. SEM observations (Figs 13—17): Valve face flat, curving into a deep
mantle (Fig. 13). Mantle quite large with a straight margin showing several longer irregular, deep slits and small rounded plaques
(Figs 15, 17, arrows). Striae continuing shortly onto the mantle, multiseriate, composed of four rows of small, rounded poroids,
occluded by hymenes (Figs 14, 15). Raphe branches straight with almost straight to weakly unilaterally deflected, indistinct proximal
raphe endings (Figs 13, 14). Distal raphe fissures elongated, hooked, continuing onto the mantle (Fig. 13). Several (6-7) elliptic,
shallow depressions, organized in two lunate patterns present in the central area (Figs 13, 14). Internally, raphe branches straight.
Proximal raphe endings shortly unilaterally bent (Fig. 16). Distal raphe endings terminating onto small linear-elliptical helictoglossae
(Fig. 16). Axial plate covering the alveoli, leaving only small marginal openings bordered by costae ridges, weakly thickened and
raised from the valve face (Fig. 16). Girdle composed of at least three, open bands, with a single row of small, elliptical pores on the
pars exterior (Fig. 17).

Type:—ANTARCTICA. South Shetland Islands: Livingston Island, Byers Peninsula, sample BY062 (62° 38” 34.5” S, 61° 00* 39.5” W,
80 ma.s.l.), B. Van de Vijver, 17 January 2009 (holotype BR! 4449, isotype PLP! 303).

Etymology:—The specific epithet ‘australis’ (Latin for ‘southern’) refers to the geographic distribution of the new
species.

Ecology and confirmed distribution:—Caloneis australis has been observed with certainty on all major islands
of the South Shetland Archipelago and on James Ross Island. It is however likely that the species is more widespread
in the region but up to now it has been reported probably under the name of Caloneis bacillum. Careful analysis of all
past records of the latter taxon in Antarctica should lead to a better biogeographical distribution of the new species.
Large populations of Caloneis australis are typical in both larger lakes and small pools on the islands with a slightly
alkaline pH (7.1-7.8), low to moderate conductivity (50—670 uS/cm) and low nutrient and sulphate levels.

Family Pinnulariaceae
Genus Chamaepinnularia Lange-Bertalot & Krammer in Lange-Bertalot & Metzeltin (1996: 32)

Chamaepinnularia elliptica Zidarova, Kopalova & Van de Vijver, sp. nov. (Figs 18-34)

LM observations (Figs 18-30): Valves elliptic-lanceolate to rhombic-elliptic (e.g. Figs 20, 25) in larger specimens, more strictly elliptic in
smaller valves with clearly convex margins and broadly rounded apices. Valve dimensions (n=27): length 12.0-15.0 um, width 3.8—
4.5 um. Valves on Livingston Island, the South Shetland Islands (Figs 28—30) slightly smaller than valves on James Ross Island (Figs
18-27). Axial area weakly lanceolate, narrow near the apices and gradually widening towards the central area. Central area variable
in size, rhombic (e.g. Fig. 26) to rounded (e.g. Fig. 27), rarely asymmetric (Fig. 19), bordered on both sides by several shortened
striae, never forming a fascia. Raphe straight with straight simple to weakly drop-like expanded pores. Distal fissures not discernible
in LM. Striae radiate in the middle, becoming parallel toward the apices, 22-24 in 10 um. SEM observations (Figs 31-34): Striae
composed of two large areolae, one located on the valve face and a second on the mantle, separated by a silica line at the valve
face/mantle junction, covered externally by porous hymenes (Figs 31, 32). Areolae continuing around the poles (Fig. 32). Virgae and
striae of equal width. Raphe branches straight. Proximal external raphe endings shortly deflected to one side, terminating in small,
spatulate pores (Figs 31, 32). Distal raphe fissures short, finishing on the valve face, deflected opposite the central raphe endings
(Figs 31, 32). Internally, proximal raphe endings unilaterally bent (Fig. 34). Distal endings terminating in small helictoglossae (Fig.
33). Central nodule clearly developed (Fig. 33).

Type:—ANTARCTICA. James Ross Island: Lachman 2 Lake, sample JRI-D02 (63° 47 59.9” S, 57° 48’ 31.1” W), L. Nedbalova, 22
January 2008 (holotype BR! 4450, isotype PLP! 304).
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FIGURES 18-34. Chamaepinnularia elliptica sp. nov. Most LM and part of the SEM pictures taken from the holotype population (sample
JRI-D02) from James Ross Island. 18-27. Light microscopy observations. 28-30. LM views of valves from South Shetland Islands. 31.
SEM of an entire valve, external view (picture taken from Livingston Island, sample BY040). 32. SEM of an entire valve, external view.
33. SEM of an entire valve, internal view (picture taken from Livingston Island, sample BY040). 34. SEM of an entire valve, internal view.
Scale bar represents 10 um except for fig. 34 where scale bar = 1 pm.

Etymology:—The specific epithet refers to the overall elliptic shape of the valves of this species.

Ecology and confirmed distribution:—Chamaepinnularia elliptica has been found on several localities in the
Maritime Antarctic Region, although never in large populations. The largest populations were observed on James Ross
Island and Livingston Island. On James Ross Island, the species was found in a large, coastal lake with an almost
circumneutral pH (7.3) and a low conductivity value (120 pS/cm). On Livingston Island, the largest population was
recorded in a circumneutral (pH 6.7) run-off river from the Rotch Dome ice cap bordering Byers Peninsula. Only a few
valves were observed on King George Island and Nelson Island (South Shetland Islands) among cyanobacterial mats
and green algae on the bottom of small pools and on very wet soils.

Family Cosmioneidaceae
Genus Cosmioneis D.G. Mann & Stickle in Round et al. (1990: 665)
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FIGURES 35-45. Cosmioneis regigeorgiensis sp. nov. LM & SEM pictures taken from the holotype population (sample KGI9) from
King George Island, South Shetland Islands. 35—42. LM views of 8 valves from the type population. Fig. 35 shows the girdle view. 43.

SEM view of the mantle and girdle bands. 44. SEM of an entire valve, external view. 45. SEM of an entire valve, internal view. Scale bar
represents 10 um.

Cosmioneis regigeorgiensis Zidarova, Kopalova & Van de Vijver, sp. nov. (Figs 35-45)

LM observations (Figs 35-42): Frustules in girdle view rectangular (Fig. 35). Valves linear with parallel margins, showing occasionally
a slight concavity in the middle (Fig. 41). Valve apices protracted, rostrate, bluntly rounded. Pseudosepta present (Fig. 38). Valve
dimensions (n=10): length 35-50 pm, width 9.5-10.5 pm. Axial area very narrow, linear. Central area small, elliptic (Fig. 37) to
rounded (Fig. 42). Raphe filiform, straight to weakly undulated. Proximal raphe endings almost straight, drop-like. Distal fissures
elongated, sickle-shaped. Striae coarsely punctate, weakly to moderately radiate in the middle, where more distantly spaced, 8—11
in 10 pm, becoming more radiate and denser towards the apices, 1618 in 10 pm. Areolae visible in LM, ca. 22-24 in 10 pum. SEM
observations (Figs 43—45): Mantle margin clearly undulating (Fig. 43). Girdle consists of several perforated bands (Fig. 43). Striac
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uniseriate, composed of small, rounded areolae (Fig. 44). Proximal raphe endings spathulate. Distal fissures shortly continuing onto
the mantle (Fig. 44). Internally, large pseudosepta clearly visible (Fig. 45). Central nodule well developed, clearly raised (Fig. 45).
Proximal raphe endings anchor-shaped (Fig. 45). Distal endings terminating onto small helictoglossae. Striae forming one long
groove, covered by porous hymenes. Virgae weakly raised (Fig. 45).

Type:—ANTARCTICA. South Shetland Islands: King George Island, Fildes Peninsula, sample KGI9 (62° 11 34.0” S, 58° 55’ 47.6” W),
B. Uzunov, 30 January 2013 (holotype BR! 4451, isotype PLP! 305).

Etymology:—The specific epithet ‘regigeorgiensis’ refers to the island where the species was described from: King
George Island, ‘regi’ (from Latin ‘rex’, meaning king) and ‘georgiensis’ (from George).

Ecology and confirmed distribution:—Cosmioneis regigeorgiensis has only been found in the type locality
on King George Island. The sample was an endolithic algal sample, taken from a cracked coastal rock. The dominant
species in the sample was Humidophila vojtajarosikii Kopalova et al. in Kopalova et al. (2015: 126) and contained,
besides other Humidophila taxa and several Luticola species, Achnanthes taylorensis D.E. Kellogg et al. (1980: 174—
175) and several marine species, probably blown on the rock surface by seasprays.

Family Naviculaceae
Genus Mayamaea Lange-Bertalot (1997: 71)

Mayamaea sweetloveana Zidarova, Kopalova & Van de Vijver, sp. nov. (Figs 46-58)

LM observations (Figs 46-56): Valves elliptic with convex margins and broadly rounded, never protracted apices. Valve dimensions
(n=20): length 6.0-7.0 um, width 3.0-3.5 pm. Axial area very narrow, linear, conforming with the sternum. Central area almost
entirely lacking. Raphe straight, enclosed in a heavily silicified sternum. Distal raphe fissures not discernible in LM. Striae strongly
radiate throughout the entire valve, 25-30 in 10 pm. Central striae alternatingly shortened. Areolae not discernible in LM. SEM
observations (Figs 57-58): Striae composed of several square to rounded areolae, ca. 50 in 10 pm, covered externally by clearly porous
hymenes. Areolae becoming more elongated near the valve mantle (Fig. 57). Around the apices areolae more slit-like, positioned at
the mantle/valve face junction. External raphe branches straight with distinctly enlarged, spathulate, almost not deflected proximal
raphe endings. Distal raphe fissures very short, deflected opposite to the proximal raphe endings, never continuing onto the mantle
but terminating near the last striae at the apices (Fig. 57). Internal raphe branches straight with simple proximal raphe endings (Fig.
58). Distal raphe endings terminating onto small helictoglossae (Fig. 58). Areolae clearly visible as rectangular to rounded pores
(Fig. 58).

Type:—ANTARCTICA. James Ross Island: Ulu Peninsula, Nad&je Lake, sample D24 (63° 48*51.9” S, 57° 50° 05.6” W), L. Nedbalova,
13 February 2008 (holotype BR! 4452, isotype PLP! 306).

Etymology:—The specific epithet refers to Drs. Maxime Sweetlove (Ghent University, Belgium), member of the
CCAMBIO project.

Ecology and confirmed distribution:—~AMayamaea sweetloveana has up to now only been found in a few samples
from James Ross Island. Due to confusion with other Mayamaea taxa such as M. atomus (Kiitzing 1844: 108) Lange-
Bertalot (1997: 72) and M. permitis (Hustedt 1945: 919) Bruder & Medlin (2008: 327), its actual distribution is not
entirely clear. The largest population (almost 75% of all counted valves) was observed in Nadéje Lake, a cirque lake
on Ulu Peninsula (James Ross Island). This is a rather shallow lake at an elevation of 240 m a.s.l. with an alkaline pH
(8.4), low conductivity (<250 pS/cm) and low nutrient and phosphate values.

Mayamaea tytgatiana Zidarova, Kopalova & Van de Vijver, sp. nov. (Figs 59-80)

LM observations (Figs 59-76): Frustules in girdle view rectangular (Fig. 76). Valves narrowly linear-lanceolate with weakly convex
margins and gradually narrowing, slightly protracted, rounded to almost subrostrate apices. Valve dimensions (n=28): length 12.0—
15.0 pm, width 2.5-3.0 um. Axial area very narrow, linear. Central area forming a bow-tie shaped, asymmetrical fascia, widening
toward the margins. Raphe slightly curved with distinct, drop-like enlarged proximal endings, weakly deflected to one side. Distal
raphe fissures barely visible in LM, hooked. Striac moderately radiate in the middle, becoming parallel and even weakly convergent
toward the apices, 19-22 in 10 um. Areolae not discernible in LM. SEM observations (Figs 77-80): Striae composed of several
rounded areolae, ca. 35 in 10 um, covered externally by clearly porous hymenes (Figs 77, 78). Areolae gradually becoming smaller on
the valve mantle, usually rounded, rarely slit-like near the mantle edge (Fig. 79, arrows). At the apices mantle areolae often elongated
(Fig. 79). External raphe branches straight to weakly curved with distinctly enlarged, weakly unilaterally deflected proximal raphe
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endings (Figs 77, 78). Distal raphe fissures elongated, hooked opposite to the proximal raphe endings, continuing onto the mantle
(Figs 77, 79). Internally, central nodule thickened (Fig. 80). Internal raphe branches straight with simple proximal raphe endings (Fig.
80). Distal raphe endings terminating onto small helictoglossae (Fig. 80). Areolae clearly visible as rounded pores (Fig. 80).

Type:—ANTARCTICA. South Shetland Islands: Deception Island, sample D37 (62° 59’ 25.5” S, 60° 37’ 31.7” W), R. Zidarova, 24
January 2013 (holotype BR! 4453, isotype PLP! 307).

FIGURES 46-58. Mayamaea sweetloveana sp. nov. LM & SEM pictures taken from the holotype population (sample D24) from James
Ross Island. 46-56. LM views of 11 valves from the type population. 57. SEM of an entire valve, external view. 58. SEM of an entire
valve, internal view. Scale bar represents 10 pm except for figs 57 and 58 where scale bar = 5 um.
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FIGURES 59-80. Mayamaea tytgatiana sp. nov. LM & SEM pictures taken from the holotype population (sample D37) from Deception
Island (South Shetland Islands). 59—76. LM views of 18 valves from the type population. Fig. 76 shows the girdle view. 77. SEM of an
entire valve, external view. 78. SEM detail of the valve externally, showing the enlarged central raphe endings and rounded areolae with
external hymenes. 79. SEM view of the valve mantle with the slit-like areolae (arrows) and the hooked, elongated distal raphe endings.
80. SEM of an entire valve, internal view. Scale bar represents 10 pm except for fig. 78 where scale bar = 1 um and fig. 79 where scale
bar =2 pum.

Etymology:—The specific epithet refers to Dr. Bjorn Tytgat (University of Ghent), member of the CCAMBIO
project.

Ecology and confirmed distribution:—Mayamaea tytgatiana has up to now only been found in a few samples
from Deception Island (South Shetland Islands). The largest population was observed on almost dry mosses growing
in a small crack of a costal rock. The accompanying diatom flora included typically aerophilic diatom taxa, such as
various Luticola and Humidophila species.

Family Neidiaceae
Genus Muelleria
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Muelleria pimpireviana Zidarova, Kopalova & Van de Vijver, sp. nov. (Figs §1-91)

LM observations (Figs 81-89): Valves linear with broadly rounded apices. Larger and medium-sized valves with a distinct inflation in
the middle (Figs 81-88). Smallest valves with straight, non-inflated, parallel margins (Fig. 89). Valve dimensions (n=17): length
18.3-47.5 um, width 6.0-9.0 um. Axial narrow, linear, widening in the valve center to form a small, elliptic central area. Raphe
straight. Proximal raphe endings moderately distantly spaced, clearly unilaterally bent at an angle of approx. 90 degrees, long,
extending to the first row of areolae. Distal raphe endings visible in largest valves, bifurcate (Fig. 81). Striac near the central area
(4-5 striae) more distantly spaced than the others, radiate, whereas other striae only slightly radiate, becoming parallel and denser
toward the apices, finally parallel to very slightly convergent (Figs 85, 86). Central striae 11-16 in 10 pum, distal striae 19-22 in 10
um. Areolae coarse, 15-20 in 10 pm. SEM observations (Figs 90-91): Striae composed of rounded to slightly transapically elongated
areolae of almost equal size (Fig. 90). Proximal raphe endings clearly unilaterally bent, extending up to, or into, but never beyond
the first row of areolae (Fig. 90). Distal raphe endings straight, clearly bifurcate, terminating shortly onto the valve face just before
the valve face/valve mantle junction (Fig. 91). Striae continuing curving around the distal raphe endings and onto the mantle (Fig.
91). Canal punctae never observed (Figs 90, 91). Due to the rarity of the species in the samples, observations on the valve interior
could not be made.

Type:—ANTARCTICA. South Shetland Islands: Nelson Island, sample N126 (62° 14°10.1” S, 59° 00° 05.6” W), R. Zidarova, 20 February
2013 (holotype BR! 4454, isotype PLP! 308).
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FIGURES 81-91. Muelleria pimpireviana sp. nov. LM & SEM pictures taken from the holotype population (sample NI26) from Nelson
Island (South Shetland Islands). 81-89. LM views of 9 valves from the type population. 90. SEM of the valve exterior. 91. SEM detail of
the apex, showing the bifurcated distal raphe endings. Scale bar represents 10 um except for fig. 91 where scale bar =2 pm.

Etymology:—The species is named after Prof. Dr. Christo Pimpirev (Bulgarian Antarctic Institute), a leader of 24
Bulgarian Antarctic expeditions, to acknowledge his personal long-term dedication to Antarctica, and without whom
Bulgarian scientific campaigns on the South Shetland Islands would not have been possible.
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Ecology and confirmed distribution:—Muelleria pimpireviana has been rarely observed on several islands of
the South Shetland Archipelago (Nelson Island, King George Island and Livingston Island). The largest population
was found in a moist, circumneutral (pH 7.1) soil at the base of a coastal rock on Nelson Island. The accompanying
diatom flora included several other Muelleria species and various Luticola and Pinnularia taxa. Occasionally, the
species was also observed on wet terrestrial mosses and on the bottom of a shallow pool.
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FIGURES 92-118. Navicula romanedwardii sp. nov. and Navicula seibigiana s.s. LM & SEM pictures of Navicula romanedwardii taken
from the holotype population (sample D18) from James Ross Island and two other populations on James Ross Island and South Shetland
Islands (indicated below). LM pictures of Navicula seibigiana taken from the type slide (Praep. Hintz 160, Eu-CH 15 in Coll. Lange-
Bertalot). 92-98. Navicula romanedwardii, LM views of 7 valves from the type population. Fig. 92 shows the girdle view in LM. 99-103.
Navicula seibigiana s.s., LM views of 5 valves from the type population. 104-114. Navicula romanedwardii, LM views of 11 valves from
a Deception Island population (sample D37). 115. Navicula romanedwardii, SEM of an entire valve, external view. Arrows show the slits
at the apices. 116. Navicula romanedwardii, SEM detail of the central area and central raphe endings. 117. Navicula romanedwardii, SEM
of an entire valve, internal view (picture taken from James Ross Island, sample JRI015). 118. Navicula romanedwardii, SEM detail of
the central part of the valve internally, showing the continuous raphe (picture taken from James Ross Island, sample JRIO15). Scale bar

represents 10 um except for figs 116 and 118 where scale bar = 1 pm.
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Family Naviculaceae
Genus Navicula

Navicula romanedwardii Zidarova, Kopalova & Van de Vijver, sp. nov. (Figs 92-98, 104-118)

LM observations (Figs 92-98, 104—114): Frustules in girdle view rectangular (Fig. 92). Valves lanceolate to rhombic-lancoleolate (e.g.,
Figs 96, 97). Margins usually clearly convex. Valve apices acutely rounded, never protracted. Valve dimesions (n=20): length 23—-29
pum, width 5.5-7.0 pm. Axial area narrow, widening towards the central area. Central area rather small, rhombic, widening towards
the margins. Single shortened stria present on each side of the central area. Raphe filiform, straight. Proximal raphe endings deflected,
terminating in distinctly drop-like pores. Distal fissures hooked towards the secondary side. Striae in the valve middle strongly
radiate, becoming parallel to weakly convergent near the apices, 8—10 in 10 pm. Areolae discernible in LM. SEM observations (Figs
115-118): Striae composed of small lineolae, ca. 35 in 10 um (Fig. 115). Striae narrower than the virgae (Figs 115, 116). At each
valve apex, one transapically positioned slit present next to the distal raphe fissures (Fig. 115, arrows). External raphe branches
situated on a thickened, raised sternum (Fig. 115). Proximal raphe endings drop-like expanded (Fig. 115). Distal raphe fissures
clongated, continuing onto the mantle and finishing at the valve poles below the slits (Fig. 115). Internally, areolae situated in
transapically running grooves (Fig. 118). Areolae occluded by individual hymenes (Fig. 117). Raphe running laterally on a distinctly
developed raphe sternum, continuing near the well developed, apically elongated central nodule (Fig. 118). Internal distal raphe
endings terminating shortly onto small helictoglossae (Fig. 117).

Type:—ANTARCTICA. James Ross Island: soil near Muddy Lake, sample JRI-D18 (63° 51°50.1” S, 57° 57° 12.2” W), L. Nedbalova, 1
February 2008 (holotype BR! 4455, isotype PLP! 309).

Etymology:—The species is named after Mr. Roman Edward, a sailor and zodiac boat driver during several Bulgarian
Antarctic expeditions, in recognition of his help in the scientific activities on Livingston Island.

Ecology and confirmed distribution:—~Navicula romanedwardii is a widely distributed species in Maritime
Antarctica, observed on all major islands of the South Shetland Archipelago and on James Ross Island. The species
had also been recorded on the Antarctic continent (see Van de Vijver et al. 2011b). On James Ross Island, the largest
populations were found in the epipelon and epilithon of larger lakes, having an almost circumneutral to slightly
alkaline pH (6.8-7.6), moderate to high specific conductance values (100200 pS/cm) and moderate nutrient values
(TP 46-592 pg/L), together with various Nitzschia species. On the South Shetland Islands Navicula romanedwardii
was observed in a variety of habitats, ranging from small pools and streams to moss vegetation cover and soils, but
usually in low abundances. A large population was found on Deception Island (South Shetland Islands) on almost dry
mosses. Occasionally, the species was also observed in seepage areas.

Family Pinnulariaceae
Genus Pinnularia

Pinnularia pinseeliana Zidarova, Kopalova & Van de Vijver, sp. nov. (Figs 119-135)

LM observations (Figs 119—131): Frustules in girdle view rectangular (Fig. 119). Valves narrowly lanceolate with weakly but still markedly
convex, never parallel margins. Apices non (Figs 130, 131) to weakly protracted (Figs 120, 125), never capitate nor rostrate, broadly
rounded. Valve dimensions (n=25): length 24-30 um, width 4.5-5.5 um. Axial area narrow near the apices, gradually but distinctly
widening towards the central area. Central area large, forming a rectangular (rarely) to wedge-shaped (mostly) fascia. Raphe lateral,
with straight to weakly curved branches. Proximal raphe endings clearly expanded, drop-like, unilaterally deflected. Distal raphe
fissures elongated, hooked. Striae strongly radiate near the central area, becoming convergent near the apices, 13—15 in 10 pm. Striae
near the central area shortened. Longitudinal lines absent. SEM observations (Figs 132—135): Striae externally covered by hymena
(Fig. 132). Alveoli composed of 67 rows of small areolae (Fig. 133). Raphe curved. Proximal raphe endings drop-like, deflected
(Fig. 132). Distal fissures elongated, continuing onto the mantle (Fig. 132). Internally, raphe continuous over the central nodule due
to siliceous flap covering the proximal endings (Fig. 134). Distal endings terminating on short helictoglossae (Fig. 134). Alveoli
opening via a small elliptic fenestra to the valve interior, showing 6—7 rows of small, rounded areolae (Figs 134, 135). Between the
alveoli, virgae bearing elevated siliceous outgrowths (Fig. 135, arrows).

Type:—ANTARCTICA. South Shetland Islands: Deception Island, sample CC2 (62° 58°24.0” S, 60° 42’ 30.0” W), G. Mataloni, February
2002 (holotype BR! 4456, isotype PLP! 310).
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FIGURES 119-135. Pinnularia pinseeliana sp. nov. LM & SEM pictures taken from the holotype population (sample CC2) from
Deception Island (South Shetland Islands).119-131. LM views of 13 valves from the type population. Fig. 119 shows the girdle view. 132.
SEM of an entire valve, external view. 133. SEM detail of the valve externally, showing the alveoli of the striae. 134. SEM of entire valve,
internal view. 135. SEM detail of the valve interior. Arrows showing the elevated siliceous outgrowths on the virgae. Scale bar represents

10 um except for figs 133 and 135 where scale bar = 1 pm.

Etymology:—The species is named after Drs. Eveline Pinseel in recognition of her important scientific contributions
to the taxonomy and morphology of the genus Pinnularia, more specifically the Pinnularia borealis-complex.

Ecology and confirmed distribution:—Pinnularia pinseeliana is a rare species and only found in some soil
samples on Deception Island (South Shetland Archipelago). The largest population was observed in a warm soil at
Cerro Caliente. The soil had a temperature of 19.1 °C and was further characterized in having a weakly acid pH (6.3),
a very low conductivity (50 pS/cm) and a rather high amount of organic matter (6.5%) (Fermani et al. 2007).

Family Sellaphoraceae
Genus Sellaphora Mereschkowsky (1902: 186)
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Sellaphora antarctica Zidarova, Kopalova & Van de Vijver, sp. nov. (Figs 136-156)

LM observations (Figs 136—153): Frustules in girdle view rectangular (Figs 152, 153). Valves linear-elliptic with weakly convex to almost
parallel (largest specimens) margins. Valve apices not protracted, bluntly rounded. Valve dimensions (n=20): length 7.5-15.0 um,
width 2.5-3.5 um. Axial area narrow, linear, not or only weakly widening (Fig. 136) near the central area. Central area large, rounded,
sometimes asymmetrical (Fig. 149), bordered on both sides by usually 2, up to 4 shortened striae. Raphe slightly curved with indistinct
to slightly expanded, distantly spaced proximal raphe endings. Distal raphe fissures not visible in LM. Striae radiate in the middle,
becoming parallel at the apices, 18-21 in 10 pm. Areolae not discernible in LM. SEM observations (Figs 154-156): Externally,
valve face flat (Fig. 154, 155). Striae biseriate composed of small, almost rounded to slightly apically elongated areolae (Fig. 154).
Striae bordering the central area becoming uniseriate near the valve middle (Figs 154, 155). External raphe branches straight to
weakly curved. Proximal raphe endings almost straight, simple, never expanded (Fig. 154). Distal raphe fissures elongated, hooked
opposite the proximal raphe endings, continuing onto the mantle (Fig. 154, 155). Mantle striae very short, finishing immediately
beyond the valve face/mantle junction (Fig. 155). Around the apices striae reduced to a few areolae (Fig. 154). Valvocopula with one
row of rounded poroids (Fig. 155). Internally, raphe straight with simple, weakly unilaterally deflected proximal raphe endings (Fig.
156). Distal raphe endings terminating onto weakly developed helictoglossae (Fig. 156). Areolae internally occluded by individual

hymenes. At each apex, one shallow depression present (Fig. 156, arrow).
Type:—ANTARCTICA. South Shetland Islands: Livingston Island, Byers Peninsula, sample BYM-051 (62° 38°20.1” S, 61° 06* 44.2”
W, 60 m a.s.l.), B. Van de Vijver, 15 January 2009 (holotype BR! 4457, isotype PLP! 311).

FIGURES 136-156. Sellaphora antarctica sp. nov. LM and part of the SEM pictures taken from the holotype population (sample
BYMO51) from Livingston Island (South Shetland Islands). 136-153. LM views of 18 valves from the type population. Figs 152—153
represent girdle view. 154. SEM of an entire valve, external view (picture taken from James Ross Island, sample JRI-004). 155. SEM of the
valve exterior, showing the mantle and girdle. 156. SEM of an entire valve, internal view (picture taken from James Ross Island, sample
JRI-11). Arrow indicates the shallow depression present at each apex. Scale bar represents 10 pm except for fig. 154 where scale bar = 5

pum and figs 155 and 156 where scale bar = 2 pum.

Etymology:—The specific epithet refers to the region where the species was first discovered.
Ecology and confirmed distribution:—Due to possible confusion with Sellaphora seminulum (Grunow 1860:
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552) D.G.Mann (1989: 2) in the past the exact distribution of S. antarctica based on literature data is not known. The
new species has been found with certainty on Livingston Island and King George Island (South Shetland Islands) and
on James Ross Island. Under the name Sellaphora cf. seminulum it was also reported from Signy Island (South Orkney
Islands) and Beak Island (Antarctic Peninsula area) by Sterken et al. (2015, figs 3BR-BT). The largest population of
Sellaphora antarctica was found living on submerged mosses in a large lake having a circumneutral pH (7.3) and a low
conductivity level (<100 pS/cm). The sample was dominated by several Psammothidium (Grunow in Cleve & Grunow

1880: 21) Bukhtiyarova & Round (1996: 3) taxa.
|I

176

Sellaphora gracillima Zidarova, Kopalova & Van de Vijver, sp. nov. (Figs 157-177)

FIGURES 157-177. Sellaphora gracillima sp. nov. LM and most of the SEM pictures taken from the holotype population (sample
BY049) from Livingston Island (South Shetland Islands).157—174. LM views of 18 valves from the type population. 175. SEM of an entire
valve, external view. 176. SEM of an entire valve, internal view. 177. SEM of an entire valve, showing the valve mantle and girdle (picture
taken from Livingston Island, sample BY051). Scale bar represents 10 um except for figs 175-177 where scale bar = 5 pm.

LM observations (Figs 157-174): Valves linear to linear-elliptic with almost parallel or weakly convex valve margins. Apices non
protracted, broadly rounded. Valve dimensions (n=25): length: 8.5-14.0 um, width 2.5-3.5 um. Axial area very narrow, linear.
Central area moderately large, transapically elongated, rounded (Fig. 157) to rectangular (Fig. 172) but often asymmetrical in shape
due to several (2-5) irregularly shortened striae. Raphe filiform with straight, indistinct proximal raphe endings. Distal raphe endings
not discernible in LM. Striae fine, radiate throughout the entire valve, 30-32 in 10 pm. Striae near the central area weakly curved.
Areolae not visible in LM. SEM observations (Figs 175—177): Externally, valve face flat (Figs 175, 177). External raphe branches
straight to slightly curved (Fig. 175). Proximal raphe endings weakly and gradually expanded, almost straight to weakly unilaterally
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deflected (Fig. 175). Distal raphe fissures elongated, hooked opposite the proximal raphe endings, continuing onto the mantle
beyond the last striae (Fig. 175). Striae uniseriate, composed of small rounded areolae, shortly extending onto the mantle to just
below the valve face/mantle junction (Figs 175, 177). Areolae near the axial area slightly larger than the others (Fig. 175). Open
foramina present at the apices (Fig. 175). Internally (Fig. 176), raphe straight. Proximal raphe endings terminating on a thickened
central nodule, weakly deflected. Distal raphe endings terminating onto weakly developed helictoglossae. Internal areolar openings
rounded, covered by individual, porous hymenes (Fig. 176). Shallow depressions present at both valve apices (Fig. 176). Girdle
composed of 2 open copulae, the valcocopula bearing a single row of small rounded poroids (Fig. 177).

Type:—ANTARCTICA. South Shetland Islands: Livingston Island, Byers Peninsula, sample BY049 (62° 38°43.1” S, 61° 02° 22.9” W,
75 ma.s.l.), B. Van de Vijver, 14 January 2009 (holotype BR! 4458, isotype PLP! 312).

Etymology:—The specific epithet ‘gracillima’ refers to the fine striation of the species.

Ecology and confirmed distribution:—Sellaphora gracillima has been probably reported in the past as Eolimna
(Navicula) minima (Grunow in Van Heurck 1880: 107) Lange-Bertalot in Moser ef al. (1998: 153) or as Navicula
tantula Hustedt (1943: 162) on several localities in the Maritime Antarctic Region (Kellogg & Kellogg 2002, Kopalova
& Van de Vijver 2013, Kopalova et al. 2013, 2014, Sterken ez al. 2015, figs 3AX, AY). So far, it is only with certainty
present on Livingston Island, South Shetland Islands. The largest population was observed in a lake situated on the
main central plateau on Byers Peninsula, next to Limnopolar Lake at an altitude of 75 m. The lake has a pH of 7.6 with
a conductivity value of 60 pS/cm. Both nutrient and mineral levels are quite low (Kopalova & Van de Vijver 2013).

179

FIGURES 178-182. Caloneis bacillum, LM, type (slide IV-18-A8, Van Heurck Collection at the Botanic Garden Meise, Belgium). Scale

bar represents 10 pm.

Discussion

The present paper shows once more that force-fitting (Tyler 1996) and taxonomic drift in the past as well as the lack
of sufficient consistency in diatom taxonomy through the years have caused much confusion about the diversity, true
identity and the exact biogeography of many Antarctic diatoms. A good example is the newly described Navicula
romanedwardii. This species was reported numerous times from different Antarctic localities as either Navicula cincta
(Ehrenberg 1854: plate 10/2) Ralfs in Pritchard (1861: 901) or N. eidrigiana Carter (1979: 78), while more recently
it was (doubtfully) identified as Navicula cf. seibigiana by Van de Vijver ef al. (2011b, p. 291). Van de Vijver et al.
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(2011Db) already discussed the differences between the Antarctic taxon and Navicula cincta s.s.: N. cincta has linear to
linear-lanceolate valves with almost parallel margins and rather acutely rounded apices, compared to the lanceolate
to rhombic-lanceolate valves with convex margins and rounded, never protracted apices of the Antarctic populations.
Based on the measurements of the photographs of the type material of Navicula cincta, depicted in Lange-Bertalot
(2001, plate 41, figs 1-5), N. cincta has a denser striation (11-13 striae in 10 pm) compared to the new Antarctic
taxon (8-10 striae in 10 pm). Other differences include the less radiate striae and the more asymmetric central area
in Navicula cincta. Navicula eidrigiana has larger valve dimensions and a lower number of lineolae, 24 vs. above
35 in 10 pm (Lange-Bertalot 2001, see also Van de Vijver ef al. 2011b). Another morphologically similar species to
Navicula romanedwardii is N. wiesneri Lange-Bertalot (1993: 140—141) but the latter shows differences in the internal
raphe structure with clearly developed internal central raphe endings terminating on the central nodule (Lange-Bertalot
1993, Plate 42, figs 4-5), contrary to N. romanedwardii that has a continuous raphe. Moreover, N. wiesneri can be
differenciated by the higher number of striae (11.5-14 vs. 8-10 in 10 um) and the lack of a raised raphe sternum
(Lange-Bertalot 2001, Van de Vijver et al. 2011D).

The most similar species to Navicula romanedwardii is Navicula seibigiana. Van de Vijver et al. (2011b) noted
that the valves of the Antarctic populations of the species they identified as Navicula cf. seibigiana (described here as
Navicula romanedwardii) have wider apices, a larger central area and larger virgae compared to the European Navicula
seibigiana (Lange-Bertalot 1993, p. 253, figs 14—15). However, Van de Vijver et al. (2011b) did not consider these
differences sufficient to justify the separation of the Antarctic populations from Navicula seibigiana sensu stricto.
Further examination of the type slide of Navicula seibigiana (Praep. Hintz 160, Eu-CH 15 in Coll. Lange-Bertalot,
Botan. Institut Universitdt Frankfurt a.M.) revealed that apart from the smaller apices, the differences in the central area
and the smaller virgae, Navicula seibigiana has also slightly narrower valves (not exceeding 6 pm in width), narrower
and even weakly protracted apices (Figs 99-103) whereas in the Antarctic populations (i.e. N. romanedwardii) the
valve width could be up to 7 um and the apices are never protracted. According to Lange-Bertalot (2001), the number
of the striae in Navicula seibigiana may vary between 9 and 11 in 10 pm. Our counts on the depicted valves on the
type slide of Navicula seibigiana showed that it has 11-12 striae in 10 pm, i.e. a slightly denser striation compared to
N. romanedwardii (8—10 striae in 10 um). Based on all above differences we consider the two taxa not conspecific and
the Antarctic populations, previosuly asigned as Navicula cf. seibigiana in Van de Vijver ef al. (2011b) are separated
as an independant taxon. Navicula parinacota Rumrich & Lange-Bertalot in Rumrich ez al. (2000: 164) from Chile has
a similar raphe structure with raised raphe sternum and continuous internal raphe but has a larger valve width (of up
to 8 um), smaller virgae, denser areolae (ca. 40 vs. ca. 35 in 10 um) and lacks the distantly spaced striae in the valve
middle typically present in N. romanedwardii. Finally, the Mongolian Navicula tuulensis Metzeltin et al. in Metzeltin
et al. (2009: 66) has similar dimensions and striation pattern, but more linear-elliptic valves with less convex margins
and considerably lower number of areolae, 17-20 vs. ca. 35 in 10 pm (Metzeltin et al. 2009).

The taxonomic value of the genus Caloneis and its separation from the genus Pinnularia is still under debate.
The genus Caloneis was erected by Cleve (1894: 46) based on light microscopy observations and the presence of
longitudinal lines, but such lines are also present in species of the genus Pinnularia. Several authors, i.e. Cox (1988),
Round et al. (1990) and Mann (2001) agreed that the plastid and frustule structure of the two genera do not support
their separation. More recently, based on molecular phylogenetic analyses, Souffreau et al. (2011) concluded that
the genus Caloneis should be merged with the genus Pinnularia, as the genus Caloneis is not monophyletic and, as
currently delimited, not evolutionarily meaningful. Since at the present moment, there is still no conclusive decision
on the taxonomic position for the genus Caloneis (R. Jahn, pers. comm.) and based on the morphological features of
Caloneis australis (valve outline, presence internally of only small marginal alveoli openings), the new Antarctic taxon
is still placed within the genus Caloneis.

Caloneis australis was earlier reported from the South Shetland Islands and James Ross Island as Caloneis bacillum
or C. silicula (Ehrenberg 1843: 419) P.T. Cleve (1894: 51) (see for instance Zidarova 2008, Kopalova et al. 2014).
Kellogg & Kellogg (2002) listed a total of 32 records for Caloneis bacillum and 21 records for C. silicula for the entire
Antarctic and sub-Antarctic Region. During the recent survey on the South Shetland Islands and James Ross Island,
we only recorded Caloneis australis. It is not unlikely that most of the historic Antarctic records of Caloneis bacillum
and/or C. silicula, and even the sporadic (older) records of C. schumanniana (Grunow in Van Heurck 1880: 99) Cleve
(1894: 53) from the Maritime Antarctic Region (listed in Kellogg & Kellogg 2002), all represent C. australis.

Originally, Caloneis bacillum was described by Grunow (1863, as Stauroneis bacillum Grunow 1863: 155) from
the English North Sea coast (Newhaven, UK) as a marine-brackish taxon (Witkowski et al. 2000). Through the years
however, as the original description was not well known by other authors, different species have been assigned to
Caloneis bacillum, enlarging its original description. For instance, the valves named and depicted as Caloneis bacillum
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in Krammer & Lange-Bertalot (1986, Plate 173, figs 9-20) from several European populations clearly do not belong
to one species, although they were all lumped under C. bacillum. Therefore, comparison between the new taxon and
Caloneis bacillum should only be based on the original description of Caloneis (Stauroneis) bacillum in Grunow 1863:
“valvis anguste lineari oblongis apice rotundatis, nodulo centrali magno omnem valvae latitudinem occupante, striis
transversis tenuissimis ultra 70 in 0.001 . Longit. 0.0010—0.0015", latit. valvae 0.0002—0.0003 . —Tab. nostr. 13 fig.
16 a, b (400/1). Habitat in aqua subsalsa ad litora Angliae prope Newhaven (legi August 1861)” and illustrations of
the type material (slide IV-18-A8 in the Van Heurck Collection at the Botanic Garden Meise, Belgium, Figs 178—182).
The two taxa have similar valve dimensions (width 5.0-6.7 um in Caloneis bacillum vs. 4.6—6.2 pm in C. australis).
The main difference between them is the shape and width of the central area which is much narrower in C. bacillum
compared to C. australis (compare Figs 178—181 and Figs 2—11). Moreover, Caloneis bacillum lacks the typical lunate
markings that are always present in the central area of C. australis (Figs 178—181 and Figs 2—11). The apices in Caloneis
bacillum are much more broadly rounded than in C. australis. Finally, considering also the ecological differences
between the Antarctic taxon and C. bacillum, the latter being a brackish-marine taxon (“Habitat in aqua subsalsa”,
Grunow 1863) and Caloneis australis typically found in freshwater habitats, we suggest a separation of these two taxa.
Conspecificity with Caloneis silicula cannot be completely excluded, but till detailed LM and SEM observations on
the type of C. silicula are made, we propose to keep the Antarctic populations, showing a finer striation, as a separate
taxon. Cleve (1894: 51) transferred Navicula silicula Ehrenberg (1843: 419) to the genus Caloneis and reported it as
a species having elongated valves, gibbous in the middle with 16—18 striae in 10 um. This stria density is maintained
in all valves and populations that, although slightly different from the original description, have been lumped into
Caloneis silicula through the years. Caloneis australis however, has typically a higher number of striae (22-24 in 10
pm) and a smaller valve width rarely exceeding 6 pm, compared to C. silicula, where the reported valve width ranges
from 8 till 10 um (Antoniades et al. 2008). The third broad-concept taxon, Caloneis schumanniana, can hardly be
confused with C. australis. According to the original drawing of Grunow’s species in Van Heurck (1880, plate XI, fig.
21), Caloneis schumanniana has a considerably more inflated valve middle compared to the linear valves with weakly
undulating margins of C. australis, and a much smaller central area, not forming a fascia, whereas in C. australis a
fascia is always present. The most similar species to Caloneis australis are the Arctic C. falcifera Lange-Bertalot et
al. (2004: 12), described from the Yugorski Peninsula (Lange-Bertalot ef al. 2004) and C. fasciata (Lagerstedt 1873:
34) Cleve (1894: 50) from Spitsbergen (Lagerstedt 1873). Caloneis falcifera can be differentiated from C. australis
by its more linear, slightly larger valves (length 25—60 pm and width above 6.5 um) with a coarser striation (18-21
vs. 22-24 striae in 10 um). Moreover, in Caloneis falcifera the lunate markings in the central area are composed of
5-7 short striae (Lange-Bertalot et al. 2004) and not of elliptic depressions as in C. australis. Caloneis fasciata has
narrower valves (max. 4 pm wide) making this valves look much more slender that C. australis (Antoniades et al.
2008). Caloneis fontinalis (Grunow in Van Heurck 1885: 103) Lange-Bertalot & E. Reichardt in Lange-Bertalot &
Metzeltin (1996: 29) has a considerably broader lanceolate axial area (Lange-Bertalot & Metzeltin 1996, Plate 87, figs
14-15) to be confused with C. australis. Finally, the sub-Antarctic Caloneis species reported by Van de Vijver et al.
(2002) as Caloneis cf. bacillum sensu auct. nonnull. from Crozet Archipelago (Southern Indian Ocean) has a different
valve outline with more linear-lanceolate valves, having convex margins (and not linear to linear-elliptic with weakly
undulating margins) and a denser striation of up to 26 (and not 22—24) striae in 10 um, and clearly, the sub-Antarctic
populations represent a different species from the Maritime Antarctic Caloneis australis.

There has been much confusion about the identity of many small naviculoid species worldwide and more specifically
in Antarctica. For instance, Eolimna minima has been recorded on various localities in the Maritime Antarctic, whereas
Sellaphora seminulum has a large number of reports from both the entire Antarctic and sub-Antarctic regions (Kellogg
& Kellogg 2002). Wetzel et al. (2015) revised intensively the type material of several small-celled naviculoid species in
the widely distributed Sellaphora seminulum—Eolimna minima complex, which resulted in the transfer of for instance
Eolimna minima and several related taxa, earlier erroneously associated with E. minima, to the genus Sellaphora. A
key feature of the genus Sellaphora is the single H-shaped chloroplast (Mereschkowsky 1902, Mann et al. 2008).
Unfortunately, it was not possible to observe the chloroplast structure of Sellaphora antarctica and S. gracillima but
based on the other morphological features of these taxa, they both fit into the currently accepted concept for the genus
Sellaphora: solitary, naviculoid cells with a flat valve face with or lacking a conopeum; uniseriate, rarely biseriate
uninterrupted striae, composed of small round poroids, that are internally occluded by hymenes; slightly expanded
central raphe endings, deflected to the primary side and elongated, hooked distal raphe fissures; usually pits present at
the apices (Wetzel et al. 2015).

In Antarctica, Sellaphora antarctica has probably been reported in the past as Sellaphora seminulum. Wetzel
et al. (2015) discussed the correct identity of the latter species and concluded that most populations, identified as S.
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seminulum worldwide actually represent Sellaphora saugerresii (Desmaziéres 1858: 506) C.E.Wetzel & D.G.Mann in
Wetzel et al. (2015: 209, see also figs 112—127, 251-269) and that S. seminulum sensu stricto (Wetzel et al. 2015, figs
158-179, 295-301) is a different species, with a different valve outline and striation pattern.

Sellaphora antarctica can be separated from S. seminulum s.s. as the latter has a different valve outline with
slightly rostrate protracted apices and a larger valve width (3.5-4.5 um vs. max. 3.5 um in §. antarctica), a butterfly
shaped central area (and not rounded as in Sellaphora antarctica), as well as much more radiate striae that are only
occasionally biseriate. Additionally, S. seminulum s.s. clearly possesses large foramina at valve apices (Wetzel et al.
2015, figs 300-301), whereas in S. antarctica large foramina at the apices are absent and only shallow depressions are
internally present.

Based on the raphe structure, striation pattern and areolae, Sellaphora antarctica is similar to Sellaphora
saugerresii. In LM, the two taxa can however be separated based on slight differences in valve outline, valve width
and the shape of the central area. The valve margins of Sellaphora saugerresii are more convex, giving the valves a
more lanceolate outline, whereas in Sellaphora antarctica the margins are almost parallel making the valves look more
linear in outline. The valve width of Sellaphora antarctica is smaller (up to 3.5 um) than in Sellaphora saugerresii
(above 3.5 um, Wetzel et al. 2015). The central area of Sellaphora antarctica is more rounded whereas the central area
of Sellaphora saugerresii is usually bow-tie shaped (to even rectangular) (Wetzel et al. 2015). The striae in Sellaphora
antarctica are parallel at the apices, whereas in S. saugerresii the striae at the apices are weakly radiate. Moreover,
compared to the type of Sellaphora saugerresii, S. antarctica has a lower stria density (1821 vs. 21-22 in 10 um).
Additionally, Sellaphora antarctica lacks the large foramina at the apices present in S. saugerresii (Wetzel et al.
2015).

Due to its small valve size, Sellaphora antarctica might be confused with other small naviculoid diatom species
in the Antarctic Region showing a similar valve outline, such as Chamaepinnularia antarctica Van de Vijver et al.
(2013b: 193). The latter has a comparable valve width but shows more lanceolate valves with more convex margins
and narrower apices, as well as a higher number of striae, 21-23 (vs. 18-21) in 10 pm (Van de Vijver et al. 2013b).

Sellaphora gracillima is morphologically similar to several species, in the past erroneously associated with
Eolimna minima. Kellogg & Kellogg (2002) listed 29 records of Eolimna minima from the entire (sub-)Antarctic
Region, and it is likely that many of these records in Antarctica represent Sellaphora gracillima. Wetzel et al. (2015)
found out that Navicula minima (=Eolimna minima) should in fact be considered as a younger synonym of Sellaphora
saugerresii and that all populations earlier considered to be Eolimna minima represent partly Sellaphora atomoides
(Grunow in Van Heurck 1880: 107) C.E. Wetzel & Van de Vijver in Wetzel et al. (2015: 219) and partly Sellaphora
nigri (De Notaris in De Notaris & Baglietto 1872: 296) C.E.Wetzel & Ector in Wetzel et al. (2015: 221). Of the
latter two, Sellaphora atomoides is most similar to S. gracillima. Both species can however be differentiated by the
shape of their central area that is symmetrical and bow-tie shaped in Sellaphora atomoides (Wetzel et al. 2015) but
asymmetrical and irregular in shape in S. gracillima. Sellphora gracillima almost always has shortened striae in its
central area whereas in S. atomoides they are usually absent. Sellaphora nigrii has elliptic, less linear valves with
convex margins, a symmetrical central area and a coarser striation of 25-28 striae in 10 um (vs. 30-32 in S. gracillima)
(Wetzel et al. 2015).

According to the records of Mayamaea Lange-Bertalot (1997: 71) species, in the Antarctic the latter genus seemed
to be represented by mostly cosmopolitans (Kellogg & Kellogg 2002). Only one Antarctic endemic taxon has been
described in the genus: Mayamaea josefelsteri Kopalova et al. in Van de Vijver et al. (2013b: 195) from James Ross
Island. Of the recorded in Antarctica cosmopolitans, three taxa are confirmed from the region (B. Van de Vijver, pers.
obs.), currently identified as Maymaea atomus, M. permitis and M. excelsa (Krasske 1925: 51) Lange-Bertalot (1997:
72). The description of M. sweetloveana and M. tytgatiana increases the total number of the Antarctic Mayamaea
species with 33%. With its small valve size, Mayamaea tytgatiana can be confused with other small-celled naviculoid
taxa having uniseriate striae and rounded areolae, externally occluded by hymenes, such as species of Eolimna Lange-
Bertalot & Schiller in Schiller & Lange-Bertalot (1997: 166) or Adlafia Moser et al. in Moser et al. (1998: 87).
Species of the genus Adlafia are characterized by dense to very dense striae, abruptly changing their direction from
radiate to convergent near the apices (Moser et al. 1998, Lange-Bertalot 2001), a feature lacking in the new Antarctic
taxon. The genus Eolimna, as it was defined by Schiller & Lange-Bertalot (1997), typically has hymenes located
in the middle of the areolar canal, contrary to the new taxon that has externally occluding hymenes. Species of the
genus Mayamaea have small elliptic valves, a simple raphe with distal fissures hooked to one side opposite to the
central raphe endings, a strongly silicified raphe sternum internally, straight internal raphe fissures with simple raphe
endings and usually uniseriate striae, composed of rounded areolae with external hymens (Lange-Bertalot 1997, 2001).
The areolae are usually replaced or supplemented on the mantle by elongated slits (Lange-Bertalot 1997, 2001).
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Mayamaea tytgatiana lacks the typically elliptic valve outline of most Mayamaea taxa and the inner raphe sternum
is not as heavily silicified as in most Mayamaea taxa. Slit-like areolae are only rarely present at the end of the striae
on the mantle and helictoglossae are relatively small. However, based on the raphe structure, the uniseriate striae with
rounded areolae having external hymenes, and the presence, though rarely, of slit-like areolae on the mantle, the new
taxon is placed in the genus Mayamaea. Due to the narrowly linear-lanceolate valve outline, Mayamaea tytgatiana
can hardly be confused with any other of the currently known Mayamaea species since they mostly have an elliptical
outline. In LM however, several Antarctic or sub-Antarctic Chamaepinnularia taxa, such as C. australomediocris, C.
aerophila Van de Vijver & Beyens in Van de Vijver ef al. (2002: 26) and C. antarctica, have similar valve outline.
Chamaepinnularia australomediocris has wider valves with a width of above 3 pm (and not up to 3 um) and a finer
striation of more than 23 striae in 10 pm (Schmidt ez a/. 1990, Van de Vijver et al. 2002), compared to the 19-22 striae
in 10 um in Mayamaea tytgatiana. From Chamaepinnularia antarctica, the new taxon could be separated in LM based
on the central area. The fascia in Mayamaea tytgatiana is clearly visible in LM, whereas Chamaepinnularia antarctica
never has a fascia (Van de Vijver et al. 2013b). Finally, Chamaepinnularia aerophila has clearly more capitate valves
with a more tumid central part (Van de Vijver et al. 2002).

Chamaepinnularia elliptica clearly belongs to the genus Chamaepinnularia, based on its valve size and stria
structure, with each stria composed of two areolae: one larger on the valve face and one smaller on the valve mantle,
separated by a silica line on the valve face/valve mantle junction (Lange-Bertalot & Metzeltin 1996). In this genus,
three Antarctic taxa have been already described and known for the Maritime Antarctic Region: Chamaepinnularia
australomediocris Lange-Bertalot & R. Schmidt in Schmidt et al. (1990: 65) Van de Vijver in Van de Vijver ef al.
(2002: 27), C. gerlachei Van de Vijver & Sterken in Van de Vijver et al. (2010b: 432) and C. antarctica Van de Vijver
et al. in Van de Vijver et al. (2013b: 193). All other (past) records from the Maritime Antarctic Region, listed in
Kellogg & Kellogg (2002) belong to presumably widely distributed species outside Antarctica. None of the already
known Antarctic Chamaepinnularia species could be confused with Chamaepinnularia elliptica. The new species is
morphologically most similar to Chamaepinnularia parsura (Hustedt 1962: 240) C.E.Wetzel & Ector in Wetzel ef al.
(2013: 156) and C. evanida (Hustedt 1942: 66) Lange-Bertalot in Lange-Bertalot & Metzeltin (1996: 34), the latter
with one doubtful record from Signy Island, the South Orkney Islands (Oppenheim 1990). Chamaepinnularia parsura
has comparable valve dimensions and similar valve outline to the new Antarctic taxon, but slightly narrower valves
of up to 4.0 um, narrowly (cuneiformly) rounded apices and a narrower axial area (Wetzel et al. 2013). The two taxa
can be easily separated by the shape of the central area. Chamaepinnularia parsura has a fascia which is variable in
size and shape (Wetzel et al. 2013), whereas in C. elliptica a fascia is always absent. In SEM, both taxa differ in their
raphe structure. The external distal raphe fissures in Chamaepinnularia parsura are elongated and hooked (Wetzel et
al. 2013, p. 159, figs 73, 75), whereas in C. elliptica the distal raphe endings finish short and weakly deflected. The
internal proximal raphe endings in Chamaepinnularia parsura are distinctly unilaterally hooked (Wetzel et al. 2013,
p. 159, figs 74, 76), whereas in C. elliptica the internal proximal raphe endings finish shortly bent onto a prominent
central nodule. Chamaepinnularia evanida has a similar central area to C. elliptica, but its valves are more rhombic-
lanceolate with a smaller width (2.8-3.2 um vs. 3.8-4.5), it has a much finer striation of 28-30 (vs. 22-24) striae in
10 um and elongated and hooked distal raphe fissures (Wetzel et al. 2013, figs 84—86). Finally, Chamaepinnularia
schauppiana Lange-Bertalot & Metzeltin (1996: 36) has a more linear-elliptic valve outline with less convex margins
and a considerably lower number of striae, 16—18 (vs. 22-24) in 10 um (Lange-Bertalot & Metzeltin 1996).

The genus Muelleria represents one of the most species-rich genera in the Antarctic Region (Van de Vijver et
al. 2014a). Up to the year 1997, most Antarctic reports referred to only one species: Muelleria gibbula (P.T. Cleve
1894: 140) S.A. Spaulding & Stoermer (1997: 99) (Kellogg & Kellogg 2002). In the past two decades, a fairly large
number of new Muelleria species was recognized and described (i.e. Spaulding et al. 1999; Van de Vijver et al. 2002,
2010a, 2014a), with 16 of the species showing a restricted distribution to only the Antarctic Region and even its sub-
regions (Van de Vijver et al. 2014a), whereas the presence of Muelleria gibbula was not confirmed in any of these
studies. Despite the large number of Muelleria taxa described in the past years from Antarctica, one taxon could not
be identified using the available literature (Spaulding ef a/. 1999, Van de Vijver et al. 2002, 2010a, 2014a). Muelleria
pimpireviana, and mostly its smaller valves, is morphologically similar to several other Antarctic Muelleria species,
including M. australoatlantica Van de Vijver & S.A. Spaulding in Van de Vijver et al. (2010a: 29), M. varipunctata
S.A. Spaulding & Kociolek in Spaulding et al. (1999: 327) and M. algida S.A. Spaulding & Kociolek in Spaulding
et al. (1999: 318). However, none of these species shows linear valves with a distinctly gibbous middle part, as
can be seen in the larger and medium-sized individuals of Muelleria pimpireviana. Muelleria australoatlantica has
a comparatively smaller valve width of 6-7 um (vs. 6-9 um in M. pimpireviana), longer proximal raphe endings,
extending into the first 2-3 rows of areolae (and not up to or into the first row of areolae), lacks bifurcation of its
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distal raphe endings, present in the new taxon, and has canal punctae (Van de Vijver et al. 2010a) that have not been
observed in M. pimpireviana. Muelleria varipunctata has bifurcate distal raphe endings and a similar valve dimensions
range, but more acutely rounded apices and a completely different areola structure, with enlarged areolae bordering
the raphe (Spaulding et al. 1999), a feature clearly not present in M. pimpireviana. The bifurcated distal raphe endings
in Muelleria varipunctata are much longer, finishing onto the mantle and the distal raphe is hooked (Spaulding et al.
1999, figs 32-33), whereas in M. pimpireviana the distal raphe endings are straight and short, with a bifurcation onto
the valve face. In addition, canal punctae are absent in Muelleria pimpireviana, contrary to M. varipunctata (Spaulding
et al. 1999). Muelleria algida is a larger species with a width of above 9 um, with linear valves that are not inflated
in the middle and elongated, bifurctated distal raphe endings that terminate onto the valve mantle (Spaulding et al.
1999). Other Antarctic taxa, such as Muelleria meridionalis S.A. Spaulding & Stoermer (1997: 102) and M. variolata
S.A.Spaulding & Kociolek in Spaulding et al. (1999: 325) both have lanceolate valves, the latter with even rostrate
apices, and lack bifurcations of the distal raphe endings (Spaulding et al. 1999). Finally, Cholnoky (1955) described
Navicula vandermerwei Cholnoky (1955: 17) from South Africa, later transferred to the genus Muelleria by Van de
Vijver & Cocquyt (in Van de Vijver et al. 2010a: 38). The identity of Cholnoky’s taxon is poorly known from only
the original drawing and a single valve found in the type material, both shown in Van de Vijver et al. (2010a, figs 103
& 104). No SEM studies have been possible for this taxon so far and comparisons between the new Antarctic taxon
and Muelleria vandermerwei could only be based on the type of the latter, depicted in Van de Vijver et al. (2010a,
fig. 104) and the description therein. Careful comparison and measurements of the single type specimen of Muelleria
vandermerwei (Van de Vijver et al. 2010a, fig. 104) showed the latter as a smaller (“rather small”, Van de Vijver et al.
2010a, p. 38) and slender species with a width of 5.5 um, having a higher length to width ratio, compared to the robust
and wider valves of M. pimpireviana. Muelleria vandermerwei has a finer striation of 24 striae (vs. 19-22) in 10 pm,
as given in Van de Vijver et al. (2010a) and measured by us; in addition, areolae of the striae in M. vandermerwei are
finer, not discernible in LM, contrary to the clearly visible areolae even in the smallest valves of M. pimpireviana (Figs
81-89). Therefore conspecifity between the two taxa should be excluded.

In 2012, an extensive revision was published on Maritime Antarctic non-Distantes species of the genus Pinnularia,
describing twelve new taxa (Zidarova et al. 2012). Nevertheless, the populations that were found on Deception Island
could not be identified with the illustrations and descriptions in Zidarova et al. (2012). Pinnularia pinseeliana can be
confused with P. australoschoenfelderi Zidarova et al. (2012: 18) but has a different striation pattern with 13—15 striae
in 10 um, compared to 10—12 striae in 10 um in P. australoschoenfelderi. The valve apices are more broadly rounded
in contrast with the acutely rounded apices in P. australoschoenfelderi (Zidarova et al. 2012). The related Pinnularia
magnifica Zidarova et al. (2012: 18) can be separated by the same reasons: lower stria density (9—10 in 10 pm), more
acutely rounded apices and a lanceolate valve outline contrary to P. pinseeliana that has a linear to linear-lanceolate
outline with almost parallel margins. Smaller valves of Pinnularia microstauroides Zidarova et al. (2012: 20) show
a similar valve outline to P. pinseeliana, but have a much smaller, often asymetrical central area; in addition, in P.
pinseeliana undulating margins as in P. microstauroides (Zidarova et al. 2012) have never been observed. Pinnularia
schoenfelderi Krammer (1992: 70—71) also shows some similarities but has a very narrow axial area, never widening
towards the central area as is the case in P. pinseeliana. The striae near the central area are shorter in P. pinseeliana
as a result of this wider axial area. The central area is smaller in Pinnularia schoenfelderi giving the proximal raphe
endings a shorter course beyond the striae. The striae in Pinnularia pinseeliana are usually more radiate that in P.
schoenfelderi. Pinnularia obscura Krasske (1932: 117) has a lower stria density (10-13 in 10 pm), a very irregular
striation pattern with often less radiate striae, an almost rectangular fascia and a filiform raphe reducing the similarity
with P. pinseeliana. The combination of a widening axial area with a lateral raphe, radiate striae and a large fascia
justifies the separation of P. pinseeliana as a new taxon.

Finally, in the genus Cosmioneis, there are only a handful number of taxa known worldwide and only one was
reported from the Antarctic Region. Kellogg & Kellogg (2002), although mentioning the genus in their overview, listed
no records of Cosmioneis taxa but Van de Vijver et al. (2002) found Cosmioneis grossepunctata (Hustedt 1944: 271)
D.G.Mann in Round et al. (1990: 666) in several samples on the sub-Antarctic Ile de la Possession. The latter can be
separated from Cosmioneis regigeorgiensis based on its elliptic valve outline with clearly convex margins contrary
to the parallel, even slightly concave margins in C. regigeorgiensis. Although careful analysis of the pictures of
Cosmioneis grossepunctata in Van de Vijver et al. (2002, plate 54) showed that at least one of the depicted valves (plate
54, fig. 1) has a similarity with the new species. Further investigation of the sub-Antarctic material will be necessary to
reveal their possible conspecifity. Cosmioneis incognita (Krasske 1932: 112—113) Lange-Bertalot in Werum & Lange-
Bertalot (2004: 134) is much smaller, with a valve length of max. 30 um and a valve width of 7.5-8.0 um (vs. above 9.5
um in C. regigeorgiensis). The holotype of Cosmioneis incognita, illustrated in Lange-Bertalot ez al. (1996, plate 14,
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fig. 1), shows a small valve with a coarse striation pattern. The central striae are quite distantly spaced with shortened
striae positioned between them, a feature never observed in Cosmioneis regigeorgiensis. The other valves that are
illustrated in Lange-Bertalot et al. (1996, plate 14, figs 2-4) as Cosmioneis incognita, and originating from Southern
Chile, most likely represent another species as they have a very different valve outline (more convex margins), and
are also not conspecific to Cosmioneis regigeorgiensis. Cosmioneis lundstroemii Cleve in Cleve & Grunow (1880: 13)
D.G.Mann in Round ez al. (1990: 666) can be separated based on its stria density, valve outline and areola density. The
central striae in the latter are equidistant, contrary to Cosmioneis regigeorgiensis that has clearly more spaced central
striae.
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