
 
Mires and Peat, Volume 29 (2023), Article 22, 8 pp., http://www.mires-and-peat.net/, ISSN 1819-754X 

International Mire Conservation Group and International Peatland Society, DOI: 10.19189/MaP.2023.OMB.Sc.2111526 
 

                                                                                                                                                                         1 

Sphagnum-associated chrysophytes from the 

“Dermansko-Ostrozsky” National Nature Park (Ukraine) 

 

Dmitry Kapustin, Maxim Kulikovskiy 

 
Timiryazev Institute of Plant Physiology, Russian Academy of Sciences, Moscow, Russia 

 

_______________________________________________________________________________________ 

 

 

SUMMARY 

 

Eight chrysophyte species and eight chrysophycean stomatocyst morphotypes associated with Sphagnum were 

recorded from a peatland (fen) within the “Dermansko-Ostrozsky” National Nature Park. The morphology of 

siliceous scales and stomatocysts was studied using scanning electron microscopy (SEM). Poterioochromonas 

malhamensis was recorded for the first time in Ukraine, and one of the chrysophycean stomatocyst 

morphotypes described was new to science. 
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INTRODUCTION 

 

Chrysophytes, or golden-brown algae, compose one 

of the most diverse groups of microeukaryotes 

inhabiting peatlands. Their ecological preferences 

arise from the absence of carbonic anhydrase 

enzymes in most chrysophytes (Andersen 2021). In 

acidic environments, dissolved carbon dioxide is 

relatively abundant and potential pH shifts are 

moderated by organic buffers, so chrysophytes can 

take up inorganic carbon. 

The resting stages of chrysophytes, called 

stomatocysts, may be formed as a result of either 

asexual or sexual processes (Sandgren 1983). 

Stomatocysts are siliceous and have a rather diverse 

external morphology. 

The species composition of chrysophytes and the 

morphological diversity of chrysophycean 

stomatocysts from peat bogs around the world have 

been the subject of many studies (e.g. Matvienko 

1952, Ellis-Adam 1983, Piątek 2007, Cambra 2010, 

Pang et al. 2012, Pang & Wang 2014, Bai et al. 2018, 

2020). However, the only data on chrysophytes from 

the the “Dermansko-Ostrozsky” National Nature 

Park (Ukraine) that are available in the literature 

relate to the single species Synura synuroidea 

(=Chrysodidymus synuroideus) (Kapustin & Gusev 

2016, Siver et al. 2018). 

The aim of this study is to explore the diversity of 

chrysophytes and their stomatocysts from a 

Sphagnum site within the territory of the 

“Dermansko-Ostrozsky” National Nature Park. 

METHODS 

 

National Nature Park “Dermansko-Ostrozsky” is 

situated within the Ostrog and Zdolbuniv districts of 

Rivne Region (Ukraine). Its total area is 5448.3 ha 

and it has a warm-summer humid continental climate 

according to the Köppen-Geiger climate 

classification (Peel et al. 2007). The average annual 

temperature is +18 °C in July and -5 °C in January, 

and the average annual precipitation is 600–650 mm 

(Andrienko et. al. 2012). The vegetation cover is 

dominated by forests, but fens and marshy meadows 

are also present. The flora and vegetation are 

described in detail by Andrienko et al. (2012). 

A single sample was collected on 09 September 

2014 from a Sphagnum site on the Bushchanske fen 

(50° 17' 54.6" N, 26° 11' 54.9" E), which belongs to 

the Important Plant Areas of Ukraine (Holovko & 

Onyshchenko 2017). The sample was obtained by 

squeezing water from Sphagnum. Environmental 

variables were not measured. 

Light microscopical (LM) observations were 

made using a Carl Zeiss AxioScope A1 microscope 

at ×100 magnification with a Carl Zeiss AxioCam 

ERc 5s camera. For scanning electron microscopical 

(SEM) studies, an aliquot of the sample was digested 

for 4–5 minutes in sulphuric acid with potassium 

dichromate, then washed by repeated centrifugation 

in deionised water. A few drops of the washed sample 

were air-dried on aluminum stubs. The stubs were 

sputter coated with gold for ten minutes, then 

examined with a JEOL JSM-6510 LV scanning 
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electron microscope (Papanin Institute for Biology of 

Inland Water, Russian Academy of Sciences, Borok, 

Russia). 

For stomatocyst descriptions we used the 

terminology according to Duff et al. (1995) and 

Wilkinson et al. (2001). The new morphotype was 

assigned a number from Kapustin et al. (2016), 

beginning with Stomatocyst 5. 
 

 

RESULTS 

 

In total, eight chrysophyte species and eight 

stomatocyst morphotypes were recorded from the 

Sphagnum site on the Bushchanske fen. The species 

belong to four genera, namely Poterioochromonas, 

Paraphysomonas, Mallomonas and Synura. The 

biological affinities of the eight stomatocysts are 

unknown. The scales of two taxa, Mallomonas 

paludosa and Synura sphagnicola, were the most 

frequently observed. Poterioochromonas 

malhamensis was recorded for the first time in 

Ukraine. Also, we found stomatocysts of this species. 

Among the stomatocyst morphotypes, Stomatocysts 

86 and 135 were the most abundant. We could not 

identify one morphotype using available literature 

and described it as new to science. All taxa and 

stomatocysts are briefly characterised below. 

 

Poterioochromonas malhamensis (E.G. Pringsh.) 

L.Ş. Péterfi ex R.A. Andersen et al. (Figure 1) 

This is a new generic record for Ukraine. A golden 

neuston film consisting of P. malhamensis appeared 

on the water surface after the sample had been stored 

on a windowsill for a few weeks. Pyriform to 

spherical cells were attached to a goblet-shaped 

hyaline lorica (7.85–7.94 µm wide, 6.6–7.21 µm 

long) with a long (20.8–29.9 µm) stalk. Some 

specimens were encysting so we could observe 

stomatocysts of this species (see below). 

 

Paraphysomonas sp. (Figure 2) 

Only a single scale with a broken spine was observed, 

so its identification was impossible. 

 

Mallomonas paludosa Fott (Figures 3, 4) 

This is a typical acidobiontic species. In Ukraine it 

has previously been recorded from water bodies in 

the Polessian Nature Reserve (Kapustin et al. 2020). 

 

Mallomonas papillosa K. Harris & D.E. Bradley 

emend. K. Harris (Figures 5, 6) 

We observed either scales covered with scattered 

papillae (see Figure 5) or scales with a smooth shield 

(see Figure 6). Similar scales have been observed in 

samples from the water bodies of the Polessian 

Nature Reserve (Kapustin et al. 2020). 

 

Synura echinulata Korshikov (Figures 7, 8) 

This is a typical acidobiontic species. The only 

previous Ukrainian records confirmed with EM were 

from the water bodies of the Polessian Nature 

Reserve (Kapustin et al. 2020). 

 

Synura petersenii Korshikov (Figure 9) 

This is a widespread species; however, EM or even 

molecular methods are required for its correct 

identification. 

 

Synura sphagnicola (Korshikov) Korshikov 

(Figure 10) 

This is a typical acidobiontic species. The only 

previous records from Ukraine that were confirmed 

with EM originate from the water bodies of the 

Polessian Nature Reserve (Kapustin et al. 2020). 

 

Synura synuroidea (Prowse) Pusztai et al. (Figure 11) 

This record (as Chrysodidymus synuroideus Prowse) 

was the subject of a separate publication (Kapustin & 

Gusev 2016). 

 

Stomatocyst of Poterioochromonas malhamensis 

(Figures 12, 13) 

This stomatocyst is spherical (8.6–10.6 µm in 

diameter) with a regular pore (0.6–0.78 µm in 

diameter) surrounded by a cylindrical primary collar 

(0.9–1.8 µm in diameter); the secondary collar (4.7–

6.1 µm in diameter) consists of several wide lobes 

deflected inwards. 

Several similar morphotypes have been described 

in the literature, e.g. Stomatocysts 136 forma A Duff 

& Smol emend. Gilbert & Smol (Gilbert et al. 1997), 

47 and 51 (Hansen 2001). Stomatocyst 136 is oval 

with 4–5 inwardly flexed and flattened projections 

around the collar. Stomatocyst 47 is characterised by 

having collars consisting of three (rarely two) lobes, 

and Ignatenko et al. (2022) have suggested it is 

identical to the stomatocyst of P. malhamensis. 

Stomatocyst 51 has 3–4 inwardly flexed and flattened 

projections around the collar. 

 

Stomatocyst 5 Kapustin, this paper (Figure 14) 

Stomatocyst is spherical (15.3 µm in diameter) with 

a smooth surface; a regular pore (0.9 µm in diameter) 

is surrounded by a low cylindrical primary collar 

(height 0.4 µm, diameter 1.12 µm); the interannulus 

is very narrow and almost inconspicuous; the 

secondary collar is thick and cylindrical (height 

1.4 µm, diameter 5.2 µm). 
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Locality: Ukraine, Rivne Region, Zdolbuniv District, 

env. of Mosty, Bushchanske fen, Sphagnum site. 

09 September 2014. leg. D. Kapustin. 

Picture-file number: 18MP-0240 

Number of specimens: 1. 

Biological affinity: unknown. 

Comment: our morphotype is similar to Stomatocyst 

16 (Duff & Smol 1988) but differs in having a 

significantly thicker secondary collar and larger size. 

Our    morphotype    can    be    differentiated    from 

 

 

 
 

Figures 1–11. Sphagnum-associated chrysophytes from the National Nature Park “Dermansko-Ostrozsky”. 

1: Poterioochromonas malhamensis; 2: Paraphysomonas sp.; 3, 4: Mallomonas paludosa; 5, 6: Mallomonas 

papillosa; 7, 8: Synura echinulata, body scale (7) and transition scale (8); 9: Synura petersenii; 10: Synura 

sphagnicola; 11: Synura synuroidea. Scale bars: 5 µm (1); 1 µm (2–4 and 6–10); 0.5 µm (5, 11). 
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Stomatocyst 14 W. Pang & Q. Wang (2013) by the 

structure of the collar complex. Stomatocyst 14 has a 

simple conical collar which is lower (0.6 µm vs. 

1.4 µm), narrower (2.7–3.8 µm vs. 5.2 µm) and 

thinner than in Stomatocyst 5, and the pore is 

surrounded by a swollen annulus. 

Stomatocyst 135 Duff & Smol in Duff et al. 1992 

(Figure 15) 

This stomatocyst is oval (8.5 µm long, 8.1 µm wide) 

with a smooth surface; a regular pore (0.5 µm in 

diameter) surrounded by a conical primary collar 

(0.76 µm in diameter);  the  conical  secondary  collar
 
 

 

Figures 12–17. Chrysophycean stomatocysts from the “Dermansko-Ostrozsky” National Nature Park. 

12, 13:  stomatocysts of Poterioochromonas cf. malhamensis; 14: Stomatocyst 5 Kapustin; 15: Stomatocyst 

135 Duff & Smol; 16: Stomatocyst 42 Facher & Schmidt; 17: Stomatocyst 76 Pang & Wang. Scale bars: 2 µm 

(12–15 and 17); 1 µm (16). 
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has an inwardly hooked projection; the tertiary collar 

is cylindrical (4.5 µm in diameter). 

In contrast, Stomatocyst 134 Duff & Smol (Duff 

et al. 1992) has a simple conical collar with a hooked 

projection. Stomatocyst 43 Piątek (Piątek & Piątek 

2008) differs by having a reticulate cyst body. 

Stomatocyst 42 Facher & Schmidt 1996 (Figure 16) 

This stomatocyst is spherical (7.13 µm in diameter) 

with a concave pore (0.57 µm in diameter) 

surrounded by a low collar (1.28 µm in diameter). 

The cyst surface is covered with irregularly scattered 

verrucae. 

 

 

 

Figures 18–23. Chrysophycean stomatocysts from the “Dermansko-Ostrozsky” National Nature Park. 

18: Stomatocyst 80 W. Pang & Q. Wang; 19, 20: Stomatocyst 1 W. Pang & Q. Wang; 21: Stomatocyst 86 Duff 

& Smol; 22, 23: Stomatocyst 29 Pang & Wang. Scale bars: 5 µm (18, 22); 2 µm (19, 23); 1 µm (20, 21). 
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Stomatocyst 42 is similar to Stomatocyst 67 (Duff 

& Smol 1991) which, however, lacks the collar and 

has larger and less numerous verrucae. 

 

Stomatocyst 76 W. Pang & Q. Wang 2014 

(Figure 17) 

This stomatocyst is spherical (10 µm in diameter); a 

flat planar annulus surrounds the conical pore (outer 

diameter 1.12 µm, inner diameter 0.46 µm); the collar 

is obconical (apical diameter 4.2 µm) with irregular 

margin. The cyst surface is ornamented with small 

ridges and spines. 

 

Stomatocyst 80 W. Pang & Q. Wang 2014 

(Figure 18) 

This stomatocyst is spherical (16.4 µm in diameter) 

with a cylindrical collar (3.4 µm in diameter) 

surrounded by numerous baculate spines with 

foliaceous apices; the cyst surface is covered with 

baculate spines. 

 

Stomatocyst 1 W. Pang & Q. Wang 2012 

(Figures 19, 20) 

This stomatocyst is spherical (7.6–8.4 µm in 

diameter) and ornamented with baculate spines; the 

immature spines have flattened apices whereas the 

mature ones have finger-like projections; a regular 

pore (0.5 µm in diameter) is surrounded by a low 

primary collar (0.9–1.0 µm in diameter); the 

interannulus has a series of concentric rings; the 

secondary collar is obconical (4.7–6.0 µm in 

diameter). 

 

Stomatocyst 86 Duff & Smol 1991 (Figure 21) 

This stomatocyst is spherical (6.3–7.2 µm in 

diameter) with a regular pore (0.46 in diameter); the 

collar is polygonal with a straight ridge radiating 

from each corner; the cyst surface is ornamented by 

a polygonal reticulum with an echinate spine located 

at each reticular interstice. 

Stomatocyst 6 (Duff & Smol 1988) is similar to 

Stomatocyst 86 but has a different collar structure 

and lacks the echinate spines. 

 

Stomatocyst 29 W. Pang & Q. Wang 2014 

(Figures 22, 23) 

This stomatocyst is spherical (diameter 28.7 µm) 

with a conical collar (apical diameter 2.75 µm, basal 

diameter 6.2 µm). The stomatocyst surface is covered 

by a complex reticulum consisting of laminal ridges. 

Our specimen did not have a long cylindrical collar, 

unlike Chinese specimens (Pang & Wang 2014). 

Probably, this long collar was broken or our specimen 

represents an immature stage of Stomatocyst 29. 

DISCUSSION 

 

From our single sample we uncovered eight 

chrysophyte species and eight chrysophycean 

stomatocysts associated with Sphagnum sp., and this 

number is rather significant. Almost all silica-scaled 

chrysophytes (i.e. taxa belonging to the genera 

Paraphysomonas, Mallomonas and Synura) have 

previously been reported from water bodies in the 

Ukrainian Polissia (Kapustin et al. 2020). However, 

the only Ukrainian record for Synura synuroidea 

(formerly Chrysodidymus synuroideus) is the 

Sphagnum site on the Bushchanske fen (Kapustin & 

Gusev 2016, Siver et al. 2018). 

In the study reported here we recorded 

Poterioochromonas malhamensis, a typical 

myxotrophic loricate chrysophyte, for the first time 

in Ukraine.  Additionally, we were able to observe its 

stomatocysts. Morphologically, these correspond 

well with the stomatocysts described by Andersen et 

al. (2017) and Chen et al. (2020). 

One chrysophycean stomatocyst was described as 

new to science and seven morphotypes were 

identified. Although the biological affinities of these 

stomatocysts are unknown, they help to estimate the 

hidden diversity of chrysophytes. The record of 

Stomatocyst 1 is interesting in terms of 

biogeography. It was described from peatlands near 

Da'erbin Lake in China (Pang et al. 2012) and those 

authors supposed that it might be produced by an 

endemic species. The present record expands the 

distributional range of Stomatocyst 1. Moreover, this 

morphotype has also been observed in peatlands 

located in the Ukrainian Polissia, Moscow Region 

and Subpolar Urals (D. Kapustin, unpublished). It 

would be interesting to link this remarkable 

stomatocyst to the species that produce it. Other 

stomatocysts described from peaty localities in 

China, e.g. Stomatocysts 29, 76 and 80 (Pang & 

Wang 2014), have been recorded here for the first 

time since they were described. 

Further studies are needed to expand our 

knowledge about the diversity of chrysophytes and 

their stomatocysts from Ukraine. 
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