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The Centrohelid Heliozoans (Protista, Centrohelida) of Algal Mats from the Water Body in Ukrainian
Polissya. Gaponova L. P. —  Pterocystis foliacea (Du�rrschmidt, 1985), Raineriophrys erinaceoides
(Petersen et Hansen, 1960) and Acanthocystis dresscheri Siemensma et Roijackers, 1988 were observed
in algal mats from the pond. All the three species are redescribed.
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Öåíòðîõåëèäíûå ñîëíå÷íèêè (Protista, Centrohelida) âîäîðîñëåâûõ ìàòîâ èç âîäîåìà â Óêðàèíñêîì
Ïîëåñüå. Ãàïîíîâà Ë. Ï. —  Pterocystis foliacea (Du�rrschmidt, 1985), Raineriophrys erinaceoides
(Petersen et Hansen, 1960), Acanthocystis dresscheri Siemensma et Roijackers, 1988 íàáëþäàëè â
âîäîðîñëåâûõ ìàòàõ èç ïðóäà. Äàíû ïåðåîïèñàíèÿ ýòèõ òðüîõ âèäîâ.

Êëþ÷åâûå  ñ ëîâ à: Centrohelida, ïðîòèñòû, âîäîðîñëè, ôàóíà, Óêðàèíà.

Introduction

The protozoan communities of algal mats in freshwaters have often been described, in particular with
respect to ciliated protozoa (Pratt, Rosen, 1983; Kobayashi, Kotlash, 1994). However, the fauna of
heliozoan-like organisms is less documented. T. Fenchel (1987) pointed out that actinophryid heliozoans
such as Actinosphaerium eichornii (Ehrenberg, 1840) and Actinophrys sol (Mu�ller, 1773) are revealed in
samples of freshwater algae. However there are no evidences concerning inhabitation of the centrohelid
heliozoans among algae mats from freshwaters.

In this paper the data about centrohelid heliozoans observed in the association with algae mats are
presented.

Material and methods

The material was collected from a small pond in the region Kitaevo, at the vicinity of Kyiv (Ukraine)
in August, 2006. The sample containing the aggregation of algae was taken at a depth of 15 cm into the glass
vessel (0.5 l) and brought to the laboratory. The material was kept and observed at the room conditions during
nine months. Over this period of time we didn’t add anything into the glass vessel except boiled and
precipitated water. During the September, 2006 — May, 2007 some amounts of water containing the algae and
protists examined under the light microscope (Carl Zeiss-50). The living cells of centrohelids were isolated,
air-dried without preliminary fixation and examined under the scanning electron microscope JSM-35 C.

The electron scanning microscopic investigations were carried out at the Laboratory of Electron
Microscopy, Institute of Botany of National Academy of Sciences of Ukraine.

Results and discussion

Rhizoclonium hieroglyphicum (Ag.) Ku �tz. (Chlorophyta, Green Algae) and Lyngbya
kuetzingii (Ku�tz.) Schmid (Cyanoprokaryota) were dominated in the investigated pond.
Development of three species of centrohelid heliozoans such as Pterocystis foliacea
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(Du�rrschmidt, 1985), Raineriophrys erinaceoides (Petersen et Hansen, 1960) and
Acanthocystis dresscheri Siemensma et Roijackers, 1988 was observed among filaments
of these algae, which were collected and kept in laboratory.

According to Nicholls (1983), Du �rrschmidt (1985; 1987), Croome (1986; 1987),
Siemensma and Roijackers (1988), Mikrjukov (1993; 1999; 2001; 2002) these species
have a wide variety of habitats from a mountain stream, freshwater lagoon and lake to
swamps and pools. They inhabit both freshwater and brackish habitats. P. foliacea,
R.erinaceoides and A. dresscheri appear to have a wide tolerance of pH and trophic con-
ditions. This is the first report of these species from algal mats. However, these species
apparently are not specific to such habitat as algae mats.

Pterocystis foliacea (Du�rrschmidt, 1985) Siemensma 1991 (fig. 1, 2)

Red e s c r i p t i o n. Periplast 10–20 μm in diameter with one type of spicules.
Spicules, 2.2–6.9 μm long, leaf-shaped. Shaft reduced to narrow ridge between two
broad lateral wings, extending along whole shaft and tapering distally into small tip at
terminal part of shaft. Lateral wings broaden towards proximal end, but, at short dis-
tance from there abruptly narrow, forming compact stalk. The more or less horizontal
extension opposite shaft may be considered as modified basal wing. Wings pattern less;
smooth with narrowly rimmed margins. Spicules often smaller than their plate-scales.

Plate-scales, 2.5–3.1 x 1.8–2.0 μm ellipsoidal, sometimes slightly curved or with
medial constriction, thin and narrowly rimmed; central thickening visible sometimes
only as thin rim.

Hab i t a t. Freshwaters
D i s t r i b u t i o n. Australia, Chile, Japan, The Netherlands, New Zealand and Sri

Lanka, (Mikrjukov, 2002), Ukraine (new record).

Raineriophrys erinaceoides (Petersen et Hansen, 1960) Mikrjukov, 2001 (fig. 3, 4)

Red e s c r i p t i o n. Cells about 20–23.5 μm in diameter with one type of spicules in
periplast. Spicules 6.3 — 9.4 μm long, slightly curved, tapered towards sharp apex; their
base represented by basal wing, 1.7 x 0.7–1.1 μm, located at right angle to shaft and two
lateral wings, extending by V-like shape along shaft, not reaching half of its length.
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Fig. 1. Pterocystis foliacea (SEM). Entire periplast. Scale bar 1 μm.

Ðèñ. 1. Pterocystis foliacea (ÑÝÌ). Ïåðèïëàñò. Ìàñøòàáíàÿ ëèíåéêà 1 ìêì.

Fig. 2. Pterocystis foliacea (SEM). Spicules and plate-scales. Scale bar 1 μm.

Ðèñ. 2. Pterocystis foliacea (ÑÝÌ). Ñïèêóëû è ïëàñòèí÷àòûå ÷åøóéêè. Ìàñøòàáíàÿ ëèíåéêà 1 ìêì.



Plate-scales ovoid, 4.2–5.6 x 2.1–2.5 μm, with axial ridge.
Hab i t a t. Fresh, occasionally brackish waters.
D i s t r i b u t i o n. freshwaters: Australia, Canada, Chile, Denmark, Estonia, Ger-

many, Middle Russia, The Netherlands, Ukraine (Mikrjukov, 2002).
In brackish waters: Gulf of Finland (salinity 6‰), Karelian coast of the White Sea

(salinity 6‰) (Mikrjukov, 2002).

Acanthocystis dresscheri Siemensma et Roijackers, 1988 (fig. 5, 6)

Red e s c r i p t i o n. Cell diameter 20 μm. Spine-scales 7.3–10.3 μm long, with
straight, cylindrical and hollow shaft centrally set on circular basal plate. Apex of shaft
slightly expanded, with 5–8 marginal sharply pointed teeth. Basal plate 1.4–2.2 μm in
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Fig. 3. Raineriophrys erinaceoides (SEM). Entire periplast. Scale bar 10 μm.

Ðèñ. 3. Raineriophrys erinaceoides (ÑÝÌ). Ïåðèïëàñò. Ìàñøòàáíàÿ ëèíåéêà 10 ìêì.

Fig. 4. Raineriophrys erinaceoides (SEM). Spicules and plate-scales. Scale bar 1 μm.

Ðèñ. 4. Raineriophrys erinaceoides (ÑÝÌ). Ñïèêóëû è ïëàñòèí÷àòûå ÷åøóéêè. Ìàñøòàáíàÿ ëèíåéêà 1 ìêì.

Fig. 5. Acanthocystis dresscheri (SEM). Entire periplast. Scale bar 10 μm.

Ðèñ. 5. Acanthocystis dresscheri (ÑÝÌ). Ïåðèïëàñò. Ìàñøòàáíàÿ ëèíåéêà 10 ìêì.

Fig. 6. Acanthocystis dresscheri (SEM). Spicules and plate-scales. Scale bar 1 μm.

Ðèñ. 6. Acanthocystis dresscheri (ÑÝÌ). Ñïèêóëû è ïëàñòèí÷àòûå ÷åøóéêè. Ìàñøòàáíàÿ ëèíåéêà 1 ìêì.



diameter, flat, with upwardly bent rim. Plate-scales 4.7–5.5 x 2.3–3.0 μm, having con-
cave sides with median constriction 1.5–2.4 μm wide; upper surface ornamented with
distinct pattern of numerous small granules, more or less irregularly distributed, some-
times arranged in concentric rows; central area smooth with slight indication of longi-
tudinal thickening. Lower surface smooth with protrusive axial rod-shaped thickening,
distinctly separated from scale surface and only at both ends merging into scale.
Protrusion 0.43 μm thick and ca. 1.3 μm long.

K. Mikrjukov (1997) mentioned Acanthocystis dresscheri as junior synonym of
A. penardi without comments. But A. dresscheri is differs from A. penardi by such suffi-
cient characters as plate-scales morphology (Siemensma, Roijackers, 1988). We there-
fore consider A. dresscheri to be a separate species.

Hab i t a t. Freshwater
D i s t r i b u t i o n. The Netherlands (Siemensma and Roijackers, 1988); Ukraine

(new record).
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