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Discostella tatrica sp. nov. (Bacillariophyceae) – a small centric diatom from 
the Tatra Mountain lakes (Slovakia/Poland)
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Abstract: A new small Discostella (Bacillariophyceae), D. tatrica Procházková, Houk et Nedbalová sp. nov., from 
lakes of the High Tatra Mountains (Slovakia/Poland, Europe) is described here on the basis of light and electron 
microscopy. This species is reminiscent of D. guslyakowyi Genkal, Bondarenko et Popovskaya and D. stelligeroides 
(Hustedt) Houk et Klee. However, it differs from D. guslyakowyi in having alveolae in the central parts, and from 
D. stelligeroides in the possibility of having an incomplete stellate pattern in its convex central parts and possessing an 
alveolus in its concave central parts. The valve morphology and ultrastructure is documented here in light and electron 
microscope images, and it is discussed, as well as its ecology, with these of other similar Discostella taxa. 
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Introduction

The genus Discostella has been recently established 
by Houk & Klee (2004), and many diatom species 
formerly belonging to the genus Cyclotella have 
been transferred to this genus (Houk & Klee 
2004; Tuji & Williams 2006). Subsequently, 
phylogenetic analyses of individual 18S and 
partial 28S rDNA of Cyclotella sensu lato showed 
that these two genera are indeed  genetically 
well–separated groups (Jung et al. 2010). In this 
study, we describe a new small centric diatom 
species having marginal fultoportulae and a single 
rimoportula located between the costae and with 
a stellate pattern in the valve central part, and so 
belonging to the genus Discostella. It has recently 
been found in the plankton and bottom sediments 
of  several mountain lakes in the High and the 
Western Tatras (Slovakia/Poland). This new taxon 
was first observed in bottom sediments of Nižné 
Temnosmrečinské and Vyšné Temnosmrečinské 
lakes taken in 1981 and 1983. Later, it was also 
found in plankton samples in these and other 
lakes of Tatras in 2004. The aim of this study is to 
describe the valve morphology and ultrastructure, 
together with the ecology, of this new small diatom 
species of the genus Discostella.

Materials and Methods

The Tatra mountain complex comprises the highest 
elevations of the Carpathian arc, and is situated along 
the Slovak–Polish border in Central Europe (20° 10´ 
E, 49° 10´ N; Fig. 1). Although considerably smaller 
than the Alps, they have an alpine landscape as well as 
a high concentration of natural lakes: 138 major ones 
and 123 smaller (seasonal or <0.01 ha), all of glacial 
origin. 89 lakes were sampled from the lake surface 
during a limnological survey in September 2004, with 
the new Discostella species found in 14 of these lakes 
(Table 1 and Table 2).

For the morphological study, the following samples 
were used:

Material from the bottom sediments of the lakes Nižné 1.	
Temnosmrečinské and Vyšné Temnosmrečinské 
(High Tatras, Slovakia) collected by Dr. Ľ. Kováčik 
(Department of Botany, Comenius University in 
Bratislava, Slovakia), July 7, 1981 and July 10, 
1983.           
Plankton samples from the lake Nižné 2.	
Temnosmrečinské (High Tatras, Slovakia) collected 
by Dr. D. Hardekopf, Ph.D., September 24, 2004. 
Plankton samples from the lake Wielki Staw Polski 3.	
(High Tatras, Poland) collected by Dr. V. Sacherová, 
Ph.D., September 28, 2004.
Plankton samples from the lake Przedni Staw 4.	
Polski (High Tatras, Poland) collected by Dr. V. 
Sacherová, Ph.D., September 28, 2004. 
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Bottom sediment samples were fixed with 2% 
formaldehyde, plankton samples were preserved 
immediately by  acid Lugol´s solution. They were 
washed in distilled water and cleaned using hydrogen 
peroxide/potassium bichromate (see Krammer & 
Lange–Bertalot 1986). Bottom sediment subsamples 
of cleaned material were mounted in Pleurax for 
light microscopy (LM),  or dried on aluminium 
stubs and coated with gold/palladium for scanning 
electron microscopy (SEM) using a TESLA BS–300 
microscope. Cleaned planktonic material was dried 
on aluminium stubs and coated with gold for SEM on 
a JEOL 6380 LV. Several plankton subsamples were 
dried onto formwar–coated copper grids and examined 
with a JEOL 1011 transmission electron microscope 
(TEM).

To quantify the abundance and biovolume of 
phytoplankton taxa, plankton samples preserved with 
Lugol´s solution were concentrated to 0.1 or 0.05 of the 
original volume. Counting and measuring were carried 
out in sedimentation chambers according to Utermöhl 
(1931). The biovolume of each taxon was calculated 
by approximating the cell shape to simple geometrical 
solids (Hildebrandt et al. 1999) and expressed as 
mm3.l–3 (Straškrabová et al. 1999). 

Multivariate analysis was performed using 
CANOCO 4.0 (Ter Braak & Šmilauer 1998). 
Analysis was restricted to those diatom taxa occurring 
in at least 5 % of lakes or to diatom taxa contributing 
at least 5  % to the total phytoplankton biomass of a 
lake. Furthermore, only lakes with these diatom taxa 
were included in the analysis, i.e. 45 of 89 lakes. 
The ordination was improved by excluding highly 

correlated variables (e.g.  Na, Cl, pH, Ca2+, Mg2+). 
Except for a dummy variable, all environmental and 
species data were logarithmically transformed, e.g. 
Y’ =log (10*Y+1). Redundancy analysis (RDA) 
with stepwise variable selection based on the Monte 
Carlo permutation test (1000, accepted p<0.05) was 
performed to explore the distribution and biomass of 
different diatom species in relation to the measured 
environmental variables. 

Physico–chemical data of the Tatra Mountain 
lakes were published by Kopáček et al. (2006); several 

Fig. 1. Studied area: Tatra Mountains, Slovakia/Poland 
(black–red circle).

Table 1. GPS coordinates of Tatra Mountain lakes where Discostella tatrica was recorded [(H) High Tatras; (W) Western 
Tatras].

Lake code Lake name GPS coordinates Tatras

GA–1 Zmarzly Staw Gąsienicowy 49° 13‘ 26.69“, 20° 1‘ 20.44“ H
JA–3 Malé Žabie javorové pl. 49° 12‘ 8.80“, 20° 8‘ 57.56“ H
MO–1 Czarny Staw pod Rysami 49° 11‘ 20.01“, 20° 4‘ 31.46“ H
MS–4 Veľké spišské pl. 49° 11‘ 34.49“, 20° 11‘ 41.35“ H
PS–3 Wielki Staw Polski 49° 12‘ 30.98“, 20° 2‘ 21.22“ H
PS–5 Przedni Staw Polski 49° 12‘ 43.79“, 20° 2‘ 56.14“ H
RA–1 Vyšné Račkove pl. 49° 11‘ 58.77“, 19° 48‘ 16.83“ W
RO–2 Tretie Roháčske pl. 49° 12‘ 31.50“, 19° 44‘ 13.57“ W
RO–4 Prvé Roháčske pl. 49° 12‘ 23.45“, 19° 44‘ 37.68“ W
SK–1 Skalnaté pl. 49° 11‘ 19.14“, 20° 13‘ 55.64“ H
TE–1 Vyšné Temnosmrečinské pl. 49° 11‘ 19.51“, 20° 2‘ 16.80“ H
TE–3 Nižné Temnosmrečinské pl. 49° 11‘ 33.33“, 20° 1‘ 46.24“ H
VS–4 Ľadové pl. 49° 11‘ 2.32“, 20° 9‘ 40.80“ H
ZL–5 Ľadové pl. v Zlomiskách 49° 9‘ 47.58“, 20° 6‘ 22.87“ H



Table 2. Distribution, relative abundance and biomass of Discostella tatrica in plankton and total phytoplankton biomass and 
abundance of the Tatra Mountain lakes (September 2004) [(pl.) pleso; (Total PA) total phytoplankton abundance; (Total PB)
total phytoplankton biovolume; (D. tatrica) Discostella tatrica. Lake codes are according Kopáček et al. (2006)].

Lake code Lake name Total PA
(cell.ml–1)

Abundance
(%)

Total PB
(mm3.l–1)

Biovolume
(%)

GA–1 Zmarzly Staw Gąsienicowy 75 <1 0.01 <1
JA–3 Malé Žabie javorové pl. 1 175 67 0.12 48
MO–1 Czarny Staw pod Rysami 128 <1 0.05 <1
MS–4 Veľké spišské pl. 993 <1 0.24 <1
PS–3 Wielki Staw Polski 279 <1 0.05 <1
PS–5 Przedni Staw Polski 5 117 73 0.82 34
RA–1 Vyšné Račkove pl. 403 32 0.17 6
RO–2 Tretie Roháčske pl. 1 355 65 0.11 43
RO–4 Prvé Roháčske pl. 1 056 64 0.10 55
SK–1 Skalnaté pl. 268 <1 0.002 7
TE–1 Vyšné Temnosmrečinské pl. 589 3 0.09 1
TE–3 Nižné Temnosmrečinské pl. 1 089 10 0.24 3
VS–4 Ľadové pl. 635 <1 0.14 <1
ZL–5 Ľadové pl. v Zlomiskách 856 <1 0.13 <1

physico–chemical parameters from the type locality 
are given in Table 3.

Results

Discostella tatrica Procházková, Houk et 
Nedbalová sp. nov. (Figs 2–36)
Diagnosis: Cellulae cylindricae, interdum in catenis 
brevibus. Frustula partim heterovalvata. Valvae 
circulares, 3.5–8.5 µm in diametro.  Areae centrales 
leviter convexae vel concavae, heae convexae cum 
puncto distincto centrali, punctis (alveolis) satis grossis 
radialiter diospositis circumcincto, illae concavae cum 
ordinatione stellata haud distincta, ex striis radiantibus 
obscuris seu cum uno usque aliquot punctis (alveolis) 
in centro. Pars marginalis cum striis (alveolis) grossis 
radialiter ordinatis inaequaliter longis, 14.5–18 in 10 
µm. Fultoportulae marginales interne visae inter 5–8 
costis prope marginem positae, cum 2 poris satellitis, 
externe visae ad instar tuborum brevium. Rimoprtula 
unica in margine limbi inter duas fultoportulas.

Description: Cells cylindrical, sometimes in short 
chains, frustules can be heterovalvate. Valves 
circular, 3.5–8.5 µm in diameter. The central area 
is slightly convex or concave. The convex central 
areas have a stellate pattern consisting of radially 
arranged coarser puncta (alveoli), one distinct 
punctum is present in the hyaline valve centre. The 
concave central areas have an ill–defined stellate 
pattern consisting of radially arranged ‘ghost’ striae, 

or one to several coarser puncta (alveoli) in the 
valve centre. The marginal valve part consists of 
radially arranged coarse striae (alveoli) of unequal 
lengths, 14.5–18 striae in 10 µm. The marginal 
fultoportulae are situated internally between 5–8 
costae near the valve margin, with two laterally 
arranged satellite pori. Externally, there are short 
tubes. A single rimoportula is inserted at the valve 
edge between two marginal fultoportulae.
Holotype: Slide ZU7/93, Diatom Collection of 
Friedrich Hustedt, Alfred–Wegener–Institut für 
Polar– und Meeresforschung, Bremerhaven, 
Germany.
Material to holotype: R 1005, Diatom Collection 
of Friedrich Hustedt, Alfred–Wegener–Institut 
für Polar– und Meeresforschung, Bremerhaven, 
Germany.
Isotype: Slide no. D501, Diatom Slides Collection, 
Department of Botany, Charles University, Prague, 
Czech Republic. 
Type locality: Mountain freshwater lake Nižné 
Temnosmrečinské pleso (High Tatras, Slovakia), 
leg. Dr. Ľ. Kováčik, July 10, 1981.
Etymology:  The epithet tatrica is based on 
the name of the geographic region, the Tatra 
Mountains, where it was found.

LM observations (Figs 2–15)
In the examined holotype slide ZU7/93, the cells 
occur solitarily (Figs 7–15). In the plankton 
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samples from the majority of lakes, solitary cells 
and short chains consisting of 2–8 cells (Figs 
2–6) were found; chains consisting of two cells 
prevailed. Cells are shallow cylinders, with the 
pervalvar axis much shorter than the valve diameter 
(Figs 2–6). Valves were circular, with a diameter 
from 3.5–8.5 μm. The central area occupies 2/5 
to 1/2 of the valve diameter, with an ill–defined 
stellate pattern consisting of radially arranged 
ghost striae (Fig. 7), or with one to several coarse 
puncta in the valve centre (Figs 8–10) often 
creating an incomplete (Figs 11,12) or complete 
stellate pattern (Figs 13–15) consisting of more or 
less elongated drop–like puncta, 3–8 puncta in a 
ring. The central areas of sibling pairs are slightly 
convex or concave (Fig. 4). The marginal zone 
is radially striated with 14.5–18 coarse striae in 
10  μm, sharply separated from the central area. 
Between longer striae, short striae can be inserted 
at the valve margin. The marginal fultoportulae 
and the rimoportula are not distinguishable in 
LM. Initial cells/valves were not observed.

SEM and TEM observations (Figs 16–36)
Bottom sediment material from the lake Nižné 
Temnosmrečinské pleso (High Tatras, Slovakia) 

and plankton samples from the lakes Nižné 
Temnosmrečinské (High Tatras, Slovakia), Wielki 
Staw Polski and Przedni Staw Polski (High Tatras, 
Poland) were investigated in TEM (Figs 19–22) 
and SEM (Figs 16–18, 23–36). Initial cells/valves 
were not observed.

Valve exterior. The convex valve centre has a 
small, low spherical cap elevation; the surface is 
often uneven (Figs 23, 25, 26). The concave valve 
centre has a small, spherical cap depression; the 
surface is uneven (Figs 18, 27) or has a pattern 
consisting of radially arranged low ribs with a small 
bulge in the centre (Fig. 24).

The marginal area of both convex and 
concave valves is composed of radially arranged 
ribs; between long ribs, shorter ribs can be 
inserted near the valve margin (Figs 27–36). The 
marginal area in the valves with the convex central 
part slopes down towards the centre (Fig.  23), 
whilst in the valves with the concave central part 
it slopes down towards the margin (Fig. 24). The 
marginal fultoportulae with short external tubular 
projections (see e.g. Figs 24–26) are located on 
the valve face/valve mantle junction. We were 
not able to distinguish the outer opening of the 
rimoportula.

Valve interior. The internal structure of the convex 
central parts is composed of opened, more or less 
elongated drop–like alveoli, bordered internally 
with coarser pori, with smaller pori inside (Figs 
20–22, 30). They create a complete (Figs 22, 29, 
30) or an incomplete (Figs 20, 21, 27, 28, 31–33) 
stellate pattern. The concave central areas are mostly 
smooth (Fig. 36), or they can have one alveolus 
near the centre (Figs  19, 34, 35). The marginal 
fultoportulae with two satellite pores positioned 
laterally are situated between costae near the valve 
margin (Figs 19–21, 28–36). A single rimoportula 
with a short sessile labium occurs at the valve edge 
between two costae (Figs 19–22, 28–34, 36). 

Distribution

The most common pelagic diatom in this lake 
district was Fragilaria tenera (W. Smith) Lange–
Bertalot, followed by Tabellaria flocculosa 
(Roth) Kützing , which were present in 35 and 
25 lakes, respectively. Other diatom species 
inhabiting the pelagial of Tatra Mountain 
lakes were, e.g. Cyclotella radiosa (Grunow) 

Table 3. Some physico–chemical parameters of the type 
locality lakes (the first three parameters are from Pacl (1973), 
the others from the year 1981 were kindly given by Dr. Ľ. 
Kováčik, Faculty of Natural Sciences, Comenius University 
in Bratislava, SK).

Temnosmrečinské lakes

  Vyšné Nižné Unit

altitude 1 716 1 674 m a.s.l.
surface area 0.055 0.12 km –2 
maximal depth 20.0 37.8 m
temperature 6.1 8.2 °C
pH 7.1 6.9
conductivity 42 43 μS. cm –1

alkalinity 0.22 0.2 mekv. l –1

Ptot 0.009 0.019 mg. l –1

NO3–N 0.14 0.11 mg. l –1

Cl– 0,33 0.35 mg. l –1

SO4
2– 3.2 3.3 mg. l –1

Na+ 0.29 0.31 mg. l –1

K+ 0.16 0.18 mg. l –1

Ca2+ 7.16 7.16 mg. l –1

Mg2+ 0.98 0.98 mg. l –1
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Figs 2–18. Discostella tatrica sp. nov.: (2–15) LM; (16–18) SEM; (2, 6, 16–18) Lake Przedni Staw Polski, plankton, leg. V. 
Sacherová; (3–5) Lake Nižné Temnosmrečinské, plankton, leg. D. Hardekopf; (7–15) holotype slide ZU7/93 „Lake Nižné 
Temnosmrečinské,“ Hustedt Coll., Bremerhaven (Germany). (2–6) girdle views of short chains composed of  2, 4 or 8 living 
cells. (7–15) valve views: (7) a valve with a ghost stellate pattern in the central part; (8–10) valves with 1 or 2 central puncta 
(alveoli); (11, 12) valves with an incomplete stellate pattern in the central part; (13–15) valves with a complete stellate pattern 
in the central part. (16–18) short chains of frustules in SEM. Scale bar a 5 µm (Figs 2–15);  b 1 µm (Figs 16–18).
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Figs 19–24. Discostella tatrica sp. nov.: (19–22) TEM. (19, 20) Lake Nižné Temnosmrečinské, plankton, leg. D. Hardekopf; 
(21, 22) Lake Wielki Staw Polski, plankton, leg. V. Sacherová. (23, 24) SEM. (23) Lake Przedni Staw Polski, plankton, leg. V. 
Sacherová; (24) type material R 1005 „Lake Nižné Temnosmrečinské,“ Hustedt Coll., Bremerhaven (Germany). (19–22) valve 
views; see the perforated cell walls inside the alveoli; (19) mfp=marginal fultoportula, rp=rimoportula, ca=central alveolus; (20) 
valve with incomplete stellate pattern in the central part; rp=rimoportula. (21) valve with two central part alveoli; mfp=marginal 
fultoportula, rp=rimoportula, ca=central alveoli; (22) valve with complete stellate pattern in the central part; mfp=marginal 
fultoportula, rp=rimoportula. (23) tilted frustule with a small convex central part. (24) tilted frustule with a small concave 
central part; note low, radially arranged ribs in the marginal part and a small hump in the valve center. Scale bar 1 µm.
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Figs 25–30. Discostella tatrica sp. nov. SEM: (25–28) Lake Przedni Staw Polski, plankton, leg. V. Sacherová. (29, 30) type 
material R 1005 „Lake Nižné Temnosmrečinské,“ Hustedt Coll., Bremerhaven (Germany). (25, 26) tilted frustules with convex 
central valve parts; note short external tubular projections of the marginal fultoportulae. (27) internal view of the valve without 
alveoli in the valve centre, partially overlaid with a valve with a small concave central part. (28) valve interior of a valve with 
an incomplete stellate pattern in the valve central part; mfp=marginal fultoportula, rp=rimoportula. (29, 30)  internal view of 
the valve with a complete stellate pattern in the valve central part; (29) tilted valve; mfp=marginal fultoportula, rp=rimoportula; 
(30) valve front view; mfp=marginal fultoportula, rp=rimoportula, ca=central alveoli. Scale bar 1 µm.
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Figs 31–36. Discostella tatrica sp. nov. SEM: (31, 33, 34, 36) Lake Przedni Staw Polski, plankton, leg. V. Sacherová; (32, 35) 
Type material R 1005 „Lake Nižné Temnosmrečinské,“ Hustedt Coll., Bremerhaven (Germany).
Figs 31–36.  Valve internal views: (31–33) valve with an incomplete stellate pattern in the central parts; rp=rimoportula; (34, 
35) valves with one central alveolus; (34)  rp=rimoportula; (35) mfp=marginal fultoportula; (36) valve with smooth central part; 
rp=rimoportula. Scale bar 1 µm.
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Fig. 37. RDA ordination of planktonic 
diatoms in relation to the significant 
(p=0.02) environmental variable (variance 
5.6 %); (ANC)  acid neutralising capacity.

Malé Žabie javorové Lake (Table 2). 
Redundancy analysis of diatom biomass 

composition and environmental variables relation 
showed that the distribution of Discostella tatrica 
reflected current chemistry, preferring lakes 
with higher values of acid neutralising capacity 
(ANC, 35–328  µmol.l–1, average ANC was  97 
µmol.l–1). ANC was the only environmental 
variable significantly influencing diatom species 
composition and biomass, explaining 5.5% 
of the variability (p = 0.02) (Fig. 37). Other 
planktic diatoms in non–acidic water were either 
restricted to a small number of lakes (Cyclotella 
radiosa in Veľké Bystré Lake, Cyclotella sp. in 
Malé Hincovo Lake, Aulacoseira alpigena in e.g. 
Vyšné Furkotské Lake), or occurred in a higher 
number of lakes (>3) but dominated in only one 
of them (Aulacoseira  pusilla in Morskie Oko, 
Aulacoseira valida in Nižné Jamnícke Lake and 
Fragilaria tenera in Zielony Staw Gąsienicowy 
Lake). On the other hand, Aulacoseira pfaffiana 
and Tabellaria flocculosa preferred acid lakes 
(Fig. 37).

Discussion

The most similar taxa to D. tatrica, from the point 
of view of valve morphology, are D. guslyakovyi 
and D. stelligeroides. These two taxa share several 
features with D. tatrica, such as small valve size and 
similar distribution of the marginal fortuportula. 

Lemmermann, Aulacoseira alpigena (Grunow) 
Krammer, Aulacoseira pfaffiana (Reinsch) 
Krammer, Aulacoseira pusilla (Meister) 
Tuji et Houki, Aulacoseira valida (Grunow) 
Krammer, Tabellaria flocculosa and Tabellaria 
fenestrata (Lyngbye) Kützing. Discostella 
tatrica is a relatively widespread diatom of 
these lakes, with spatial distribution from the 
west (Roháčske Lake) to the east (Skalnaté 
Lake), and found in 14 of 89 lakes situated at 
1562–2027 m a.s.l. (see Table  1 and Table 2).  
Discostella tatrica was often accompanied by 
populations of  Fragilaria tenera and planktonic 
algae from different taxonomic groups, such as 
Dinophyta (Gymnodinium spp. <12 µm length; 
Gymnodinium helveticum Petard), Cryptophyta 
(Cryptomonas erosa Ehrenberg, Cryptomonas 
marssonii Skuja, Plagioselmis lacustris (Pascher 
et Ruttner) Javornický or/and Chrysophyta– 
Mallomonas crassisquama Asmund (Fott).

Abundance and biomass
Bacillariophyta comprised the majority of the 
phytoplankton biomass in only six Tatra mountain 
lakes, and Discostella tatrica dominated in three 
of them, while other diatom species had relatively 
low biomass in most cases. The highest abundance 
as well as biomass of Discostella tatrica was found 
in Przedni Staw Polski Lake (3710±196 cells.ml–1; 
0.28±0.01 mm3.l–1). In relative abundance and 
biomass, Discostella tatrica was also important in 
Prvé Roháčske Lake, Tretie Roháčske Lake and in 
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However, in contrast to D. stelligeroides, D. 
tatrica can have an incomplete stellate pattern in 
the convex central parts and can possess alveoli in 
the concave central parts. D. tatrica differs from 
D. guslyakowyi in having alveolae in the convex 
central parts and often in the concave central parts, 
too, whereas D. guslyakovyi, as it is depicted in 
the original description (Genkal et al. 2007), has 
no structure in the valve central part, even though 
this fact is not explicitly mentioned in that report. 
Furthermore, under LM D. stelligera var. tenuis 
(Hustedt) Houk et Klee  seems to be similar to 
D. tatrica (see Houk et al. 2010, table 307, figs 
1–7); however, no investigation of this taxon was 
made in SEM, so its exact taxonomic position and 
relationship to D. tatrica is not yet clear. 

Several authors of previous studies of Tatra 
Mountain phytoplankton identified D. tatrica as 
Cyclotella stelligera Cleve et Grunow (Štefková 
2006) or Cyclotella stelligera var. glomerata 
(Bachm.) Haworth et Hurley (Houk 1989). 
Generally, identification of small centric diatoms 
is quite difficult, particularly under LM. Only 
SEM could reveal the detailed valve morphology: 
Fultoportulae and rimoportulae are located 
between costae in the genus Discostella, while 
these structures are situated on the marginal costae 
in the genus Cyclotella. That is why Cyclotella sp. 
has been often recorded in floristic papers. Some 
references to the Tatra Mountain phytoplankton 
could therefore actually be referring to D. tatrica 
(e.g. Dargocká et al. 1997). A morphological and 
ecological comparison of some small Discostella 
species is summarised in Table 4. 

A large number of the Tatra Mountain lakes 
were affected by acid deposition which peaked in 
the 1980s (Stuchlík et al. 1985; Kopáček et al. 
2004). Chemical recovery of some lakes from 
acidification started in the early 1990s (Kopáček 
et al. 2004), but biological recovery has been 
delayed or has still not even started (Sacherová 
et al. 2006; Štefková 2009). Important changes 
of lake water quality are still in progress in the 
Tatra Mountains (Kopáček et al. 2006). The 
current distribution and biomass of diatoms in 
the plankton (this study) as well in the epipelon 
(Štefková 2006) probably reflects these ongoing 
changes. Discostella tatrica was not accompanied 
by the wide–spread and rather acid–tolerant 
Tabellaria  flocculosa. One explanation for the 
Discostella distribution in the Tatras is probably 
its requirement for neutral pH (higher levels of 
ANC). Indeed, several previous studies have Ta
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demonstrated the absence of centric diatoms 
in acid lakes and subsequent re–colonization 
after lake water pH increases (Hörnström et 
al. 1993; Hörnström 1999). Therefore, centric 
diatoms could indicate the recovery of lakes from 
acidification. 

According to the type of the catchment 
vegetation, the Tatra lakes have been divided 
into four main groups: forest, meadow, meadow–
rocky and rocky lakes (Kopáček et al. 2006). The 
catchment vegetation type of lakes inhabited by 
D. tatrica was in most cases meadow–rocky. The 
majority of these lakes were ultra– to oligotrophic 
according to a classification of phytoplankton 
biovolume (Wetzel 2001). The highest biovolume 
of Discostella tatrica was found in the meso-
trophic Przedni Staw Polski Lake (Table 2). 
Tolerance to different levels of nutrients was also 
observed for the similarly sized diatom D. pseu-
dostelligera (Hustedt) Houk et Klee (Cremer 
2006; Tanaka 2007), whereas D. stelligeroides 
was only found in oligotrophic to mesotrophic 
lakes (Houk et al. 2010). D. guslyakovyi was 
found in an ultraoligotrophic lake (Kharitonov & 
Genkal 2010). In addition, it has been shown that 
zooplankton, UV–radiation and temperature can 
play an important role in determining the biomass 
of another diatom in alpine lakes, D. stelligera 
Houk et Klee (Williamson et al. 2010).  

Here, we describe a new diatom species, 
Discostella tatrica, from mountain lakes in the 
Tatras (Slovakia/Poland). During identification 
of diatoms, many characteristics should be 
taken into account, and detailed knowledge of 
similar species is necessary. We compared the 
valve morphology, ultrastructure and ecology of 
Discostella tatrica with other similar Discostella 
taxa. Further research into the phytoplankton 
diversity of remote alpine lakes in the Tatras may 
yet lead to the discovery of other new species. 
Moreover, comprehensive phylogenetic studies of 
Discostella species is needed to better elucidate 
their relationships.
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