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GOMPHONEMA VIBRIO VAR. SUBCAPITATUM 
(BACILLARIOPHYCEAE), NEW FOR POLAND

Monika Eliasz-Kowalska

Abstract. Gomphonema vibrio var. subcapitatum (A. Mayer) J. H. Lee, hitherto unknown in Poland, is reported here from six 
lakes in the northeastern part of the country. This diatom prefers alkaline waters of medium conductivity and low nitrate and 
chlorine concentrations. The taxon is documented by SEM images and LM micrographs, and its morphological variability and 
distribution are briefly discussed.
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Introduction

Diatoms of the genus Gomphonema Ehrenb. are 
common and abundant, living attached to various 
kinds of substrate in diverse freshwater habitats 
(wood, plants, rocks, sand grains). Several of them 
have clearly defined environmental tolerance ran ges 
and therefore are used as bioindicators (e.g., Piciń-
ska-Fałtynowicz & Błachuta 2010; Hofmann et al. 
2011; Bąk et al. 2012).

During studies of diatom material collected in 
2010–2016 in Wigry National Park, northeastern 
Poland (Fig. 1), I identified an interesting member 
of the genus Gomphonema – G. vibrio var. sub-
capitatum (Mayer) Lee. The taxon is reported here 
as new for Poland. A brief description is given, with 
SEM images and LM micrographs of specimens. 
Notes on its ecology and worldwide distribution 
are provided.

Study area, material and methods 
Ten lakes of the Pojezierze Suwalskie lakeland in north-
eastern Poland, all located in Wigry National Park, were 
studied: Muliczne Lake, Okrągłe Lake, Białe Pierciań-
skie, Białe Wigierskie Lake, Krusznik Lake, Wygorzele 
Lake, Suchar III Lake, Suchar Wielki Lake, Wądołek 
Lake and Wigry Lake. These lakes were formed during 
the Baltic phase of the last glaciation. Gomphonema vi-
brio var. subcapitatum was found in six of them (Fig. 1). 

Their basic characteristics, including trophy of the wa-
terbodies, are given in Table 1.

The material was collected in 2010–2016 from 
Phragmites australis Trin. ex Steud. Additionally, 13 her-
barium samples collected in 1994–2004 were included. 
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Fig. 1. Study area. 1–4 – Wigry Lake (1 – near Wigry Wieś, 
2 – Zatoka Krzyżańska bay, 3 – Zatoka Uklei bay, 4 – near 
Bryzgiel), 5 – Krusznik Lake, 6 – Muliczne Lake, 7 – Białe 
Wigierskie Lake, 8 – Okrągłe Lake, 9 – Wygorzele Lake.
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Fresh samples were preserved in ca 4% solution of 
formalin. Laboratory processing of diatoms for fresh 
samples and herbarium samples followed the method 
used in the manual of the Polish Water Framework Di-
rective (Picińska-Fałtynowicz & Błachuta 2010). To 
remove the organic matter, samples were macerated 
in ca 30% hydrogen peroxide at room temperature for 
ca 2 weeks, after which hydrochloric acid was applied to 
remove calcium carbonate and the samples were rinsed 
in a centrifuge (5 min., 3 times). The cleaned diatom 
valves were embedded in Naphrax synthetic resin. G. 
vibrio var. subcapitatum was observed in 25 of the many 
samples studied. For estimation of its relative abun-
dance, 400 diatom frustules per sample were counted 
using a Nikon Eclipse–80i light microscope. A Hitachi 
S–4700 scanning electron microscope was used to iden-
tify valve detail. The identification of G. vibrio was 
based mainly on Reichardt and Lange-Bertalot (1991) 
and Hofmann et al. (2011).

Results and discussion

Gomphonema vibrio var. subcapitatum (Mayer) 
Lee Figs 2–14, 21–25
Korean J. Phycol. 7(1): 86. 1992 – Gomphonema intri-
catum var. vibrio f. subcapitatum Mayer, Denk. Bayer. 
Bot. Ges. 17: 121: pl. 4, f. 17, 18. 1928.

Valves 46–76 μm long, 8.0–11.2 μm wide with 
8–9 striae in 10 μm, and 20–25 areolae in 10 μm 
(Figs 2–7, 9–11). Valve margin near apical pole 
rounded or slightly capitate (Figs 2–7, 9–12), basal 
pole narrowly rounded (Figs 2–7, 9–11, 14); both 
poles with heavily silicified pseudosepta (Figs 12, 
14, 23, 24). Middle part of valve slightly swollen 

(Figs 2–7, 9–11, 13, 21, 22, 25). Striae towards 
the footpole and headpole much denser than in 
the mid-valve (Figs 2–7, 9–11, 13, 21, 22, 25). 
Uniseriate striae weakly radial in mid-valve por-
tion, becoming more radiate towards headpole 
and footpole (Figs 2–7, 9–14, 21–25), expanding 
to valve mantle (Fig. 8). Areolar openings small, 
round located in shallow row. Side walls of are-
olae bear pair of small struts (Figs 23–25). Isolated 
pore with round opening located distant from long 
central stria (Figs 2–7, 9–11, 13). Internal opening 
of isolated pore (stigma) small, elliptical, located 
in long groove. Opposite valve side with stigma 
are 1–2 very short striae (Figs 2, 3, 5, 6, 9, 11, 
13) or no striae (Figs 4, 7). Axial area widened to-
ward central area (Figs 2–7, 9–11, 21, 22). Internal 
opening of isolated pore small, elliptical, located 
in long groove (Fig. 25). Inner distal raphe fissures 
terminate within distinctly silicified helictoglossa 
(Figs 23, 24).

The observed valves of G. vibrio var. subcapi-
tatum from Poland fall within the known range 
of morphological variability of this diatom as 
emended by Lee et al. (1992a).

The samples with G. vibrio var. subcapitatum 
were collected in the spring, summer and fall, 
and the variety was always rare (ca 1%). It was 
found in 21 fresh samples from six lakes: Mu-
liczne (3 samples), Okrągłe (3 samples), Białe 
Wigierskie (3 samples), Krusznik (3 samples) and 
Wigry (3 samples from Zatoka Krzyżańska bay, 
2 from the vicinity of Wigry Wieś village, 3 from 
Zatoka Uklei bay), Wygorzele (1 sample), and in 
four herbarium samples from Muliczne (1994), 
Okrągłe (1995), Białe Wigierskie (1996) and 
Krusznik (2004).

The ionic composition of the water from the 
sampling sites was as follows: phosphate (PO4

3–) 
<  0.015 mg L–1, nitrate (NO3

–) < 1.4 mg L–1, 
chlorine (Cl–) 2–17 mg L–1, calcium (Ca2+) 0.85–
68.00 mg L–1 and sulphate (SO4

2–) 1.2–31.0 mg L–1; 
pH was 4.0–8.3 and conductivity 25–395 μS cm L–1. 
Gomphonema vibrio var. subcapitatum was least 
abundant in Wygorzele (spring, less than 0.25%) 
and most abundant in Krusznik (fall, 1.5%), Mu-
liczne (spring and fall, 1.5%) and Białe Wigierskie 

Table 1. General characteristics of six lakes with Gomphonema 
vibrio var. subcapitatum (Mayer) Lee in Wigry National Park 
(after Górniak 2006).

Lake
Max. 
deph 
[m]

Lake 
area 
[ha]

Direct 
catch-
ment 
[ha]

Trophy

Muliczne 11.3 24.1 191.2 Hypertrophic
Okrągłe 13.0 13.7 28.5 Eutrophic
Białe Wigierskie 34.0 99.9 329.1 Mesotrophic
Krusznik 18.0 26.7 70.7 Hypertrophic
Wygorzele 3.0 2.0 63.5 Dystrophic
Wigry 73.0 2118.0 5159.8 Eutrophic
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Figs 2–14. Gomphonema vibrio var. subcapitatum (Mayer) Lee in LM. 2–11 – valve size diminution series. 12 – rounded apical 
pole and silicified pseudoseptum, 13 – stigma located distant from long central stria, 14 – pseudoseptum at basal pole. Scale 
bars: a = 10 µm (2–11); b = 10 µm (12–14).
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(spring, 1.5%). The ionic composition of the water 
from the sampling sites with the highest abundance 
of G. vibrio var. subcapitatum (1.0–1.5%) was as 
follows: phosphate (PO4

3–) < 0.015 mg L–1, nitrate 
(NO3

– ) < 0.38 mg L–1, chlorine (Cl–) 2.0–3.8 mg 
L–1, calcium (Ca2+) 24–51 mg L–1 and sulphate 
(SO4

2–) 6–24 mg L–1; pH was 7.5–8.3 and con-
ductivity 160–330 μS cm L–1. Gomphonema vibrio 
var. subcapitatum was observed in lakes with me-
dium water conductivity; this widens the range of 

tolerance for this taxon in comparison with data 
from other studies (Lee et al. 1992a, b).

The higher abundance of this taxon in wa-
ters with pH 7.5–8.3 and calcium content 
24–51 mg L–1 suggests that it prefers more alka-
line water but still has a broad tolerance for these 
factors (pH 4.0–8.3, calcium 0.85–68 mg L–1). 
In other studies it was identified in waters with 
pH 6–7 (Lee et al. 1992a, b). The highest abun-
dance in waters with low content of nitrate and 

Figs 15–20. Morphological differences between Gomphonema vibrio Ehrenb. (15–18 – G. vibrio s.l.) from Muliczne Lake 
(15 & 16), Okrągłe Lake (17 & 18) and G. vibrio s.str. from Muliczne Lake (19 & 20). Scale bar = 10 µm.
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chlorine suggests that it is an indicator of good 
water quality.

The most abundant diatom taxa dominating 
(> 10% share) the diatom assemblages with G. vi-
brio var. subcapitatum included Achnanthidium 
minutissimum (Kütz.) Czarn., Brachysira neoexilis 
Lange-Bert., Encyonopsis microcephala (Grunow) 
Krammer, Eunotia rhomboidea Hust., E. muco-
phila (Lange-Bert., Nörpel-Schempp & Alles) 
Lange-Bert., E. cesatii (Rabenh.) Krammer, Fragi-
laria capucina Desm., F. delicatissima (W. Sm.) 
Lange-Bert., Gomphonema pumilum (Grunow) 
E. Reichardt & Lange-Bert., Pseudostaurosira 

brevistriata (Grunow) D. M. Williams & Round, 
Staurosirella pinnata (Ehrenb.) D. M. Williams 
& Round and Tabellaria fl occulosa (Roth) Kütz. 
Some of them are indicators of good water quality 
(Brachysira neoexilis, Fragilaria delicatissima) 
and some (e.g., Encyonopsis microcephala) have 
a broad range of water quality tolerance (Bąk et al. 
2012).

Gomphomema vibrio var. subcapitatum can 
easily be confused with the more common G. vi-
brio Ehrenb. s.str. In Poland the latter has been re-
ported from both mountain (e.g., Gutwiński 1898, 
1914; Filarszky 1899, 1900) and lowland regions 

Figs 21–25. Gomphonema vibrio var. subcapitatum (Mayer) Lee in SEM internal view. 21 & 22 – valves showing pseudosepta 
at both ends, 23 & 24 – slightly capitate headpole (23) and footpole (24) with much denser striae than in the mid-valvae, 
helictoglossa and pseudosepta, 25 – mid-valvae showing small stigma placed distant from long central stria and located in long 
groove. Scale bars: 21 & 22 = 10 μm; 23–25 = 5 μm.
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(e.g., Wołoszyńska 1922; Pliński 1973; Zakryś 
1980; Szymańska 1983; Ligowski 1986; Wit-
kowski et al. 2011; Szczepocka & Rakowska 2015; 
Siwek & Pociask-Karteczka 2017). However, due 
to the lack of original materials or photographs it is 
difficult to state which morphological forms were 
observed. In the studied material I observed great 
morphological variety in G. vibrio. Some of these 
forms are shown in Figures 15–20.

Gomphonema vibrio var. subcapitatum was 
previously reported from its locus classicus in Ger-
many (Mayer 1928, as G. intricatum var. vibrio 
f. subcapitatum) and from the United States of 
America (Lowe 1972, as G. intricatum var. vibrio 
f. subcapitatum; Patrick & Reimer 1975), Japan 
(Skvortsow 1937, as G. nipponicum; Kobayasi 
et al. 2006) and Korea (Chung & Kay 1969; Lee 
et al. 1992b). The morphology of G. vibrio var. 
subcapitatum from the USA differs from that 
of G. vibrio var. subcapitatum reported by Lee 
et al. (1992a) and those found in Poland. For ex-
ample, it has a definitely broader headpole without 
a distinctly capitate apical pole, and the striae 
are located at similar distances from each other 
throughout the valvae (cf. Lowe 1972: pl. 4, 2). 
As that observation (Lowe 1972) was based on 
one valve only, the problem of specimen identity 
is still open.
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