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TAXONOMIC AND ENVIRONMENTAL STUDIES
ON EUGLENOPHYTES OF THE KRAKOW-CZESTOCHOWA
UPLAND (SOUTHERN POLAND)

KONRAD WOLOWSKI

WOLOWSKI, K. Taxonomic and environmental studies on euglenophytes of the Krakow-Czgsto-
chowa Upland (Southern Poland). Fragmenta Floristica et Geobotanica Supplementum 6: 3—192.
Krakéw. P1ISSN 0015-931x.

ABSTRACT: The work complements and develops investigations on the euglenophytes of the
Krakéw-Cze¢stochowa Upland (Wyzyna Krakowsko-Czegstochowska), Southern Poland. The Up-
land is built of upper Jurassic limestones forming rocky walls up to 60 m in height with pic-
turesque stream ravines and groups of rocks and mogotes as single rocks on the outcrops.

The paper gives information on taxonomy, occurrence and environmental characteristics of
euglenophytes occurring in various types of water body: karstic village and field ponds, fish-
ponds, springs, streams ditches, puddles and damp soil.

206 euglenophyte taxa were identified, among them 161 taxa new for this area, and 69 taxa
new to Poland. All the taxa are briefly described and illustrated using original drawings and
photographs (LM and SEM).

Five taxa: Euglena truncata, Trachelomonas botanica var. borealis, T. decorata, T. hirta var.
duplex, and Phacus acuminatus var. indica, are new to the European flora. Very rare taxa occur-
ring as either single or scarce specimens and known only in Europe are: Euglena slavjanskiensis,
E. sima, E. hirudo, Trachelomonas ovoides, T. guttata T. sarmatica, T. lomnickii and T. gregussii
var. danubialis.

The results of annual observations of euglenophyte populations occurring in four chosen kar-
stic ponds — together with physico-chemical characteristics of the water — are also given.

KEYS WORDS: Euglenophyta, taxonomy, environmental studies, Krakéw-Czgstochowa Upland,
Southern Poland

K. Wotowski, Department of Phycology, W. Szafer Institute of Botany, Polish Academy of Scien-
ces, ul. Lubicz 46, PL-31-512 Krakow, Poland; E-mail: Wolowski @ib-pan.Krakow.pl
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INTRODUCTION

Unlike other taxonomic groups of algae euglenophytes are rarely the subject of mono-
graphic studies in a chosen geographical region. There are only a few exceptions to this
in the world literature. In the temperate climatic zone Skuja gave precise original infor-
mation on all euglenophytes (and other species of algae as well) together with perfect
iconographical documentation for Uppland (Skuja 1948), from various waters (Skuja
1956) and Lappland (Skuja 1964) in Sweden. In tropical regions similar work has been
done by Bourrelly and Couté (1982) from French Guiana, and Thérésien (1989) from the
Amazonian system in Bolivia. Special studies on Euglena were made in Poland (Zakry$
1986), the U.S.A. (Gojdics 1953; Zakrys & Walne 1994), Argentina (Tell & Conforti
1986), and on Trachelomonas in Bolivia (Couté & Thérézien 1985).

There are also a few monographs, partly compilations, in which one can find informa-
tion about different regions. Popova (1966), Popova and Safonova (1976) are the authors
of splendid works on the flora of the former Soviet Union for which material collected in
Western Siberia was used. Vetrova (1980, 1986, 1993) gathered information about col-
ourless euglenophytes and green Eutreptia, Euglena, Strombomonas, and Trachelomonas
from Ukrainian continental waters.
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Older compilations which served as the keys to identification of algae contain some
information about euglenophytes in Czech Republic (Hansgirg 1886), and in the waters
of Germany (Lemmermann 1910, 1913). The works of Huber-Pestalozzi (1955) and
Starmach (1983) compiling species from almost the whole globe have lately been of
great value. These monographs have greatly contributed to this taxonomic group being
taken into consideration in phycological and hydrobiological papers.

In Poland, as in many other countries, the main sources of information about the
group have been references obtained while investigating various taxonomic groups of
algae, but the majority of them contain neither iconographical or descriptive documenta-
tion, excluding the possibility of checking the identification. They mostly concern com-
mon taxa, and a few which can be identified from the preserved material.

We can be proud, however, of a Polish specialist Roman Drezepolski, whose scientific
output was not only connected with the present Polish territory, but who also described
several new taxa (Drezepolski 1921-1922, 1925, 1948) later found in other parts of the
world.

One of the most interesting regions of Poland for euglenophyte taxa is the Krakow-
Czgstochowa Upland (Wyzyna Krakowsko-Czgstochowska), Southern Poland.

Information about euglenophytes of the Upland area can be found in 20 papers which
comprise data concerning 63 taxa: Euglena (23), Trachelomonas (13), Strombomonas
(1), Lepocinclis (7), Phacus (12), and colourless: Astasia (4), Menoidium (2), and Hyalo-
phacus (1). Only six of these publications contain both graphic and written documenta-
tion dealing mainly with euglenophytes (Czosnowski 1948; Bucka 1958; Wotowski 1991c,
1992a, b, 1993). Czosnowski (1948) gave information about 45 taxa of euglenophytes but
only 24 of them were found in the Krakéw-Czgstochowa Upland. Bucka (1958) described
the representatives of Euglena in isolated portions of river bed left when in Krakéw the
Vistula was straightened. I was concerned with a very interesting group of colourless
euglenophytes found in one of the Wiercica springs in the Parkowe Reserve (Wotowski
1991c). A second paper (Wotowski 1992a) deals with euglenophytes found in the ponds
of the Ojcéw National Park. The two last-mentioned papers described the new taxa Eu-
glena sieminskiana and Euglena ettlii found in the Krakow-Czg¢stochowa Upland.

Single taxa were occasionally mentioned from the River Vistula (Starmach 1938;
Turoboyski 1956; Kyselowa & Kysela 1966; Uherkovich 1970), River Biala Przemsza
(Starmach 1938), from the spring section of the River Pilica (Cabejszek 1951; Kadtubowska
1964), the Pradnik stream at Pieskowa Skata (Pudo 1979), the carp ponds at MydIniki
(Engelhorn 1939; Starmach 1939; Szklarczyk-Gazdowa 1965), the purification plant at
Aleksandrowice and at Pieskowa Skata (Pudo 1978a, b), and from various water bodies
in Krakow (Kukucz 1937; Starmach 1938; Wolowski 1988).

The information from all these papers was summed up when discussing the advance-
ment of phycological studies on the Krakéw-Czg¢stochowa Upland (Wotowski 1991a).

The aim of the present work was to carry out a thorough investigation of the
taxonomy, occurrence and the effect of environmental factors on the previously little-
known euglenophyte flora of various types of water body on the Krakéw-Czgstochowa
Upland.
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DESCRIPTION OF THE STUDIED AREA

The Krakow-Czgstochowa Upland is a geologically and geographically well identified
area (Figs 1-2). The Upland is built of upper Jurassic limestones which form rocky walls
up to 60 m in height with picturesque stream ravines and groups of Jurassic limestone
rocks and mogotes as single rocks on the outcrops. The area is known as the Krakéw-
Czgstochowa Jura, because of its geology. Various karstic phenomena typical of the re-
gion are linked to the presence of limestone rocks. The Jurassic Landscape Park was
formed on the most picturesque and biologically interesting area.

The Krakéw-Czgstochowa Upland is situated at an altitude 500 m and covers an area
of 2615 km?. It stretches from the Warta ravine near Czestochowa in the north to the
Vistula valley in the south. Its south-west border runs from Krakéw, Trzebienica, Olkusz,
Klucze, along the valley of the River Warta up to Czgstochowa, while in the north-east
the border runs from Mstéw, Juljanka, Leléw, Szreniawa, along the Dtubnia valley to
Krakéw (Czeppe 1972; Kondracki 1988; Michalik 1974).

Various kinds of water body are important landmarks of the Krakéw-Czestochowa
Upland. Its massif is intersected by rather small rivers (left-bank tributaries of the River
Vistula): Biala Przemsza, Szreniawa, Pilica, Dtubnia, Pradnik, and Rudawa, but most of
the area suffers from a water shortage. The problem is most acute in the northern part
where some tributaries of the Rivers Warta and Pilica begin but most of these are
temporary streams present only during the rainy season or when the snow melts. A
slightly better situation is found in the middle part of the Upland in the Wolbrom area
with its vast dried peatbogs which are the sources of the Rivers Centuria and Biata
Przemsza.

Water is most plentiful in the southern part. In deep gorges karstic streams are pres-
ent characterized by small waterfalls, stony beds and fairly clean and cold water: the
Pradnik, Saspéwka, Czubréwka, Szklarka, Be¢tkdwka, Kobylanka, Bolechowicki and
Kluczwoda streams. They flow through the so-called “Dolinki Krakowskie” Landscape
Park (the small valleys in the vicinity of Krakéw). The numerous karstic cold vauclu-
sers which arise from the bed of a basin are very interesting and give rise to streams.
These limnocrenic springs make possible trout and bull trout culture in artificially
dammed ponds. Warmer and slowly flowing streams run into carp or trout and carp
culture ponds.

The permanent karstic ponds, which have no outlet, fill fairly deep land cavities and
occur in the southern part of the Upland. Some of them supply villages situated on the
outcrop of the Upland with water while others are situated among the fields. In the past,
people living in the villages on the outcrop used to fetch drinking water from the springs
and streams in the valleys; nowadays, some of these water resources are used by the
water-supply service.

The water characteristics are strictly connected with the karstic character of the ter-
rain. Springs and streams, owing to small or fairly moderate changes in their temperature
fluctuation, create a specific environment for the flora and fauna.

The Krakéw-Czgstochowa Upland belongs to the central European climatic zone. The
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average precipitation is 700 mm and the heaviest rains are in June, July, and August.
Rain in this wet season falls in short, sharp showers. Precipitation varies in different
regions, being higher in the south than in the north. The area has low humidity in spite of
the period of heavy rain (Czeppe 1972; Michalik 1974; Zinkow 1990).

MATERIAL AND METHODS

The study was carried out between 1986—1993, in 1997 and 1998, on samples taken from different types
of water body. Water temperature and pH were measured at the same time. To characterize environmen-
tal properties of euglenophytes growing in karstic ponds — the most frequently occurring water bodies
— observations on euglenophyte development as well as physico-chemical water analyses were made in
4 chosen ponds during one year.

Taxonomic studies on euglenophytes were based on live material centrifuged with a hand hydro-
extractor. Each sample was investigated until a full list of species was recorded. Occasionally, after the
initial observations, material on an object glass was fixed in fumes of crystalline iodine (acting for 10
to 20 seconds) or in 0.5% Lugol’s solution or a 0.5% solution of glutaraldehyde to enhance the cellular
details, and also to immobilize the cells to facilitate microscopic examination. The colourless eugleno-
phytes and representatives of Euglena preserved by these methods were examined for a short time only.

Original drawings were made with the aid of a camera lucida; photographs were taken with a Zeiss
and Nicon automatic photographic system. As a rule scale bars of all illustrations are 10 um. If different
the information is given.

All measurements and descriptions were made using Jenaval Zeiss Jena and Optiphot 2 Nikon light
microscopes with bright field, and Nomarski optics. The Trachelomonas species were studied in the
Cambridge Stereoscan, and Tesla 502 SEM. The samples for the investigation using SEM were prepared
by the Bozzola and Russell (1995) method.

Abundance of a species, expressed in terms of the number of its specimens, was estimated using a
five degree scale as follows:

+ — the species occurred only as a single specimen at least on one slide;

1 — the species occurred as up to 6 specimens, on almost every slide (sparse);

2 — the species occurred on every slide but not on all visible fields (frequent);

3 — the species occurred on every slide and visible field (very frequent);

4 — the species formed a bloom on the surface of the water, visible to the naked eye (in masses).

From most of the sites the samples were taken once, twice or three times a year, also in winter. The
investigation of possible seasonal variations was carried out by examination of samples taken once a
month from four selected karstic ponds situated in villages Begbto, Jerzmanowice, Paczéttowice, and
Sciborzyce.

The samples were taken at the rim of the different water bodies from open water with a plankton net,
from the bottom by means of a slime aspirator of 20 ml capacity, and when neuston film was present on
the water surface samples were taken with a spoon or directly onto an object glass.

The temperature and pH of the water were measured: pH was measured using a MAT 1202-SM
model pH-meter. Levels of oxygen and phosphate, general and carbonate hardness, chlorine, cal-
cium, and nitrate content were investigated with the aid of a set produced by MERC in colorimetric
methods.

“Community” is a wide term with various meanings — usually it is reserved for a collection of species
which live together and are linked to a particular habitat (Round 1984: 31). The term “euglenophyte
community”, used in this paper, denotes only a collection of euglenophytes; in this sense it is merely a
collective term.
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DESCRIPTION OF THE SURVEYED SITES

Samples were taken from 106 localities; but euglenophyte species, were found at only 62 sites. This
does not mean that during future investigation no euglenophyes will be found in the other localities.
Short descriptions of the sites are given below. They include numbers of sites surveyed (marked on the
sketch of the studied area; Fig. 1-2) and dates of sampling. The numbers of the 65 sites where eugleno-
phytes were present are typed in bold letters, numbers of those localities in which no euglenophytes
were found are printed in ordinary type.

1. Krakéw, Bronowice Wielkie, a puddle near a bus stop, 15.08.1985.

2. Krakéw, Botanical Garden of the Jagiellonian University, the main pond, 12.06.1985.

3. Krakéw, Botanical Garden of the Jagiellonian University, plastic container by the green house, to
the left of the entrance, 12.06.1985.

4. Krakéw, the River Vistula, near the Royal Castle on the Wawel Hill, 15.09.1991.

5. Mydlniki, the carp ponds (Jas, Matgosia, Pstragowa Laka, Pokaz, Sportowiec) belonging to the
Agricultural Academy, Krakéw, 29.07.1986 & 12.08.1995.

6. Krakéw, Przegorzaty, private property on Jodtowa St., the first garden pond from the entrance,
15.05.1989.

6a. Krakow, Przegorzaly, the same private property on Jodlowa St., the second, smaller garden pond,
15.05.1989.

7. Krakéw, water-supply plant in Bielany, the dike pond with slow sand filter, 15.05.1989.

8. Modlniczka, karstic pond in the village centre ca 7 m in diameter, 9.09.1986.

9. Modlnica, karstic village pond (by the sports centre) covered with Phragmites communis and
Typha latipholia, 9.09.1986 & 14.01.1989.

10. Modlnica, drainage ditch from the above mentioned pond, 9.10.1986 & 14.01.1989.

11. Wierzchowie, cold vaucluse in the village, 19.12.1987.

11a. Wierzchowie, Kluczwoda stream in the village, 19.12.1987.

12. Zelkéw, karstic pond in the village centre by a bus stop, 9.09.1986 & 19.12.1987.

12a. Bolechowice, karstic pond by the church, 19.12.1987.

13. Pisary, karstic pond I, by the entrance way to the stone-works, 18.04.1988 & 18.08.1988.

14. Pisary, karstic pond II, by the railway track near the stone-works, 18.04.1988 & 18.08.1988.

15. Pisary, carp pond I, by the entry road from Krzeszowice to Pisary, 18.04.1988 & 18.08.1988.

16. Brzezinka, ditch contaminated with farm sewage, 21.03.1989.

17. Dubie, spring (vaucluse) in a cave on the trout farm estate area, 26.08.1985 & 3.09.1986.

18. Dubie, trout farm, carp-trout ponds behind the buildings, 26.08.1985 & 3.09.1986.

19. Laczki, the second trout pond from “Szaniec” building direction, 12.04.1988.

20. Laczki, outlet from a trout pond by the buildings, 12.04.1988.

21. Laczki, Bedkéwka stream, above the trout farm, 12.04.1988.

22. Lazy, karstic pond by the village club, 12.04.1988.

23. Bedkowice, karstic pond covered by Phragmites communis and Typha latipholia to the right from
the Krakow-Olkusz road, 12.04.1988.

24. Bedkowice, concrete fire-control container in the centre of the village, 12.06.1988.

24a. Zielona Mata, Kobylanka stream, lateral channel, mud, 16.09.1993.

25. Beblo, karstic pond I, about 15 m in diameter, covered with Lemna minor to the left of the
entrance of the road from Krakéw to Olkusz at house No 56, 14.01.1989.

25a. Beblo, ditch by the road opposite the pond, 14.01.1989 & 21.03.1989.

26. Bebto, karstic pond II, about 15 m in diameter, near the grocers, 24.07.1989, and monthly obser-
vations from January 1990 to January 1991.

27. Jerzmanowice, karstic pond to the left of the main road from Krakéw to Olkusz, opposite a bus
stop, 26.08.1985, 2.10.1985 & 23.04.1986, and from January 1990 to January 1991.
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Figs 1-2. Mape of the study area. 1. Location of the area in Poland. 2. Distribution of sites in Krakéw-Czg¢stochowa
Upland. For explanation of site numbers shown on the figure see text.

28. Jerzmanowice, karstic pond in the village, 100 m from the main Krakéw to Olkusz road to the left
side coming from the south of the road, 26.08.1985, 2.10.1985 & 23.04.1986.

28a. Jerzmanowice, a karstic field pond above the pond situated 100 m off the main road from
Krakéw-Olkusz, 23.04.1986.

29. Szklary, drainage ditch near house No 47 on the way from Szklary to Dubie, 3.09.1986.

30. Jerzmanowice, hollows filled with water, hoof tracks by the spring of the Szklarka, 3.09.1986.

31. Jerzmanowice-Szklary, Szklarka stream in the valley, 3.09.1986.

32. Jerzmanowice-Szklary, steened vaucluse originating the Szklarka stream, 3.09.1986.

33. Zary, karstic pond by the school, 24.01.1989.

34. Zary, karstic pond by the shop, 24.01.1989.

35. Debniki, karstic field pond, first right when entering the village from the north on the road from
Krzeszowice, 24.01.1989 & 21.03.1989.

36. Debniki, karstic field pond, II by the quarry, to the right, at the entrance to the village from
Krzeszowice in the northern direction 21.03.1989.

37. Ractawka valley, Ractawka stream at the first bridge by the road from Paczéttowice to Racta-
wice, 19.04.1988.
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38. Ractawice, puddles near Ractawka stream in the village, near bus stop No 2, 19.04.1988.

39. Czubrowice, springs of Ractawka stream near purchase centre of dairy products, 19.04.1988.

40. Gorki, karstic field pond to the right of the road from Ractawice to Przeginia, near a building,
19.04.1988.

41. Paczoéttowice, karstic village pond, opposite the church, 10.02.1989, and monthly observations
from Jan. 1990 to Jan. 1991.

42. Eliaszéwka valley, Eliaszowka stream in forest 19.04.1988.

43. Eliaszéwka valley, Eliasz spring, 19.04.1988.

44. Migkinia, karstic village pond at the entrance to the village from Olechéwki, 19.04.1988.

45. Migkinia, Migkinka stream, in the village near a bus stop, 19.04.1988.

46. Ksigza Wies near Tenczynek, dammed Wronski pond, 16.07.1991.

47. Mnikéw, Popéwka valley, from Sanka stream, 16.07.1991.

48. Przybystawice, spring on a private meadow, 18.09.1989.

49. Przybystawice, carp pond I, at the bus terminal, about 6 m in diameter, covered with Lemna sp.,
18.09.1989.

50. Przybystawice, carp pond II, to the east of the bus stop, in front of a farm, 10 m in diameter,
covered with Lemna sp., 18.09.1989.

51. Przybystawice, carp pond III, to the east of a bus stop, 20 m in diameter, covered with Lemna sp.,
18.09.1989.

52. Czajowice, karstic village pond, about 20 m in diameter, to the left from the road Krakéw-Ol-
kusz, 26.09.1989.

53. Smardzowice, village pond, near the junction, about 10 m in diameter, 26.09.1989.

53a. Smardzowice, karstic pond by the road to Cianowice, about 10 m wide and 30 m long, covered
with Lemna sp., 26.09.1989.

54. Cianowice Duze, karstic village pond about 50 m in diameter, with water bloom of blue-green
algae, 26.09.1989.

55. Miotetka, small field pond I, behind forester’s house, 26.09.1989.

56. Miotetka, karstic field pond near the wood, 26.09.1989.

57. Ojcéw, Pradnik stream, close to the bridge near the (Brama Krakowska) Krakéw Gate,
24.05.1991.

58. Ojcéw, trout pond (the first of the Saspéwka stream), 24.05.1991.

59. Gotkowice, karstic village pond, about 15 m in diameter, near a shop, 19.04.1988.

60. Przeginia, karstic village pond, partly concreted, by the exit from the Krakéw to Olkusz road,
19.04.1988.

61. Pieskowa Skata, lower old fishpond, about 7 m wide and 20 m long, the first from the Krakéw
Gate direction, 13.09.1989 & 9.11.1991.

62. Pieskowa Skata, upper old fishpond below the castle about 30 m in diameter, to the right when
approaching from Ojcéw, 13.09.1989 & 9.11.1991.

63. Wielmoza near Skata, karstic village pond, about 10 m in diameter, covered with Potamogeton
densus and Lemna minor, 22.08.1988.

64. Sciborzyce, village pond with inflow from spring, 8.11.1989, and monthly observations from
Jan. 1990 to Jan. 1991.

65. Sciborzyce, village pond, by the road to the pig farm (former stable), 29.04.1986.

66. Matoszyce, Dtubnia stream by a bus stop, 29.04.1986.

67. Imbramowice, spring (vaucluse) of Diubnia stream, 29.04.1986.

68. Brzozéwka, karstic pond by the cross-roads, with inflow from domestic sewage, 18.09.1989.

69. Wolbrom, reservoir about 100 m in diameter, by the exit from the market in the direction to
Pilica, 15.09.1988.

69a. Wolbrom, pond about 4 m in diameter in a garden near the park, post-peat bog area, 27.04.1993.

69b. Wolbrom, a reservoir near a housing quarter, on the dried peat bog, 27.04.1993.

69c. Wolbrom, Pokrzywianka stream, in a park, 27.04.1993.
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70. Strzegowa, karstic village pond, covered with Lemna minor, in front of a bus stop, to the left
when approaching Strzegowa from Wolbrom, 22.09.1988.

71. Pilica, spring of the River Pilica, 15.09.1988.

71a. Pilica, reservoir about 100 m in diameter, approaching the road to the springs of the River Pilica,
15.09.1988.

72. Pilica, River Pilica by the bridge in Wierbka, 18.09.1988.

73. Dzwonowice, karstic village pond, at the bus stop, 18.09.1988.

74. Kidéw, karstic village pond by the road from Pilica to Pradta, 15.09.1988.

75. Siadcza, carp pond I, about 70 m in diameter, 15.09.1988.

76. Siadcza, carp pond II, about 30 m in diameter, 15.09.1988.

77. Szyce, carp pond about 40 m in diameter, at building No. 129, 15.09.1988.

78. Pradia, Krztynia stream, near a bus stop, 15.09.1988.

79. Pradta, carp pond, 15.09.1988.

80. Biata Blotna, carp pond, second from the main road from Pradta to Leléw, 15.09.1988.

81. Kostkowie, carp pond, 15.09.1988.

82. Jaworznik, carp pond, at the railway track, 15.09.1988.

83. Zarki, overflow arm of one of the Warta tributaries, on the Zarki/Mostéw border, 15.09.1988.

84. Zarki, karstic village pond by the overflow, 15.09.1988.

85. Zioty Potok, “Zygmunt” spring (vaucluse) of Wiercica stream in the Parkowe Reserve,
8.09.1988, 13.04.1989 & 21.02.1990.

86. Ztoty Potok, steened “Elzbieta” spring of Wiercica stream, in Parkowe Reserve, 8.09.1988,
13.04.989 & 17.05.1989.

87. Z1oty Potok, green coating on wet soil, about 15 m from “Zygmunt” spring on Wiercica in Par-
kowe Reserve, 8.09.1988, 13.04.1989, 21.02.1990 & 24.07.1990.

88. Ztoty Potok, Wiercica stream, in Parkowe Reserve about 30 m below “Zygmunt” spring,
8.09.1988, 13.04.1989 & 21.02.1990.

89. Ztoty Potok, carp pond in Parkowe Reserve, 8.09.1988, 13.04.1989 & 21.02.1990.

90. Ztoty Potok, trout pond near Parkowe Reserve, 24.07.1990.

91. Ztoty Potok, trout pond, private property in the centre of village, 24.07.1990.

92. Dziadéwki, forester’s lodge, carp pond I, near Janéw by the road from Jandéw to Sierakdw,
22.08.1988.

92a. Dziadéwki, forester’s lodge, carp pond II, about 100 m in diameter, by the road from Janéw to
Sierakéw, Budostal recreational centre, 22.08.1988.

92b. Dziad6wki, forester’s lodge, carp pond III near Budostal recreational centre by the road from
Jandw to Sierakéw, overgrown with Plantago sp., 22.08.1988.

93. Dziadéwki, forester’s lodge, carp pond near Janéw by the road Janéw to Sierakéw, 22.08.1988.

94. Budzyn at Modlniczka village, north-west of Krakéw, peat bog, 5.02.1998.

TAXONOMY, OCCURRENCE, ENVIRONMENTAL CHARACTERISTICS

The Latin name of each genus and species is given, together with the authority of the first description.
The monograph or detailed source used for the identification of each species is indicated in parenthesis.
If no such citation is given, then the original authority cited was used for identification of the taxon.
The general taxonomic system followed is that according to Leedale (1967) using the six orders
(Eutreptiales, Euglenales, Rhabdomonadales, Sphenomonadales, Heteronematales, and Euglenamor-
phales) of class Euglenophyta as constructed by Ross in Leedale (1967: 204). The taxonomic system for
the genus Euglena is according to Pringsheim (1956), for Phacus according to Pochmann (1941) modi-
fied by Bourrelly (1985), for Trachelomonas according to Deflandre (1926), for Lepocinclis according
to Perty in Conrad (1935). The taxonomic system of colourless genera is according to Leedale (1967).
The collection site numbers (in bold) are given, together with the information on habitats (p — plankton,
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n — neuston, m — bottom mud, s — damp soil), and abundance (+ — single, 1 — sparse, 2 — frequent,
3 — very frequent, 4 — in masses, forming bloom; for details see Material & Methods).

Species new to Europe are indicated with three asterisks (***); new to the Polish flora with two
asterisks (**); species new to the Krakéw-Czgstochowa Upland with one (¥) asterisk. For all the taxa
mentioned the cell shape and dimensions are given and accompanied by original drawings and in sev-
eral cases also by light and scanning photomicrographs. Taxa new for the Polish flora are briefly de-
scribed.

Information on earlier reports of the occurrence of each species in the Krakéw-Czg¢stochowa Upland
and in Poland is provided. In the case of cosmopolitan species the stands in Poland are cited only when
less then five. Data on the world distribution of species and their habitats were obtained from cited
monographs and papers and also from the Iconotheca of Algae of Department of Phycology, W. Szafer
Institute of Botany, Polish Academy of Sciences, Krakéw.

EUTREPTIALES

DISTIGMA Holland 1942

**Distigma curvatum Pringsheim 1936 (Figs 3-5)

Cells 15.1-22.5 um long, 4.8-8.0 um wide, slightly-elliptical, irregularly bent. Two
flagella: one is longer than the cell length and the other about 1/2 the length of the cell.
Pellicle finely densely striated. Paramylon grains numerous, shortly cylindrical. Nucleus
small, at the posterior part of the cell. Found in site — 86: m(+); pH 6.8.

General distribution — EUROPE: Latvia (Skuja 1939), Czech Republic (Cyrus & Sladecek
1973), Norway, Russia, Sweden (Popova & Safonova 1976), Hungary (Nemeth 1997), Ukraine
(Vetrova 1980), Romania (Péterfi 1986); ASIA: Western Siberia (Popova & Safonova 1976);
SOUTH AMERICA: Brazil (Menezes 1993).

Habitats — The banks of lakes, ponds, puddles, sewage treatment plants. Saprobity — o-polysa-
probic (Cyrus & Sladecek 1973), a-mesosaprobic (Vetrova 1980).

*Distigma proteus Ehrenberg (Starmach 1983) (Figs 6-7; Plate I: 1-3)

Cells 44.5-83.5 um long, 9.5-15.0 um wide, long fusiform; each cell tapering towards
the truncate anterior end, and narrowing to the posterior end. Found in site — 86: m(1-2);
26: p(+); pH 6.8-7.5.

Distribution in Poland — Previously recorded in Mazurian Lakes (Sosnowska 1974) and in a
peat bog in the Karkonosze Mts (Matuta 1980).

General distribution — Cosmopolitan.

Habitats — Swamps, peat bogs, overgrown ponds and ditches, sewage. Occurred also in set-
tling basin for radioactive waste (Lackey 1958). Saprobity — Catarobic-mesosaprobic (Lemmer-
mann 1913), B-a-mesosaprobic (Cyrus & Sladec¢ek 1973; Vetrova 1980).
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EUGLENALES

EUGLENA Ehrenberg 1830

Subgenus Rigidae Pringsheim 1956

Euglena acus Ehrenberg var. acus (Starmach 1983) (Figs 8-11; Plate II: 1-5)
Syn.: E. acus var. rigida Hiibner, E. acus var. minor Hansgirg, E. accutissima Lemmermann, E. acus var. lata

Swirenko, E. acus var. longissima Deflandre

Cells 120.0-176.0 wm long, 13.5-15.0 wm wide, long fusiform, broadly acicular; each
cell slightly narrowing at the anterior end, gradually tapering to long, sharp hyaline tail at
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Figs 3-11. 3-5. Distigma curvatum Pringsheim; 6-7. D. proteus Ehrenberg; 8-11. Euglena acus Ehrenberg var. acus.
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the posterior end. Found in site — 6: p(1); 27: p(+-2); 28: p(3); 36: p(1); 50: p(1); 51:
p(3); 69a: p(+); pH 7.2-8.4.

Distribution in Poland — Very common.

General distribution — Cosmopolitan.

Habitats — Fresh water, rarely from saline waters, planktonic, in small water bodies, rice-
fields, swamps, village ponds, fish- and field ponds. In salt water of Panama Canal (Prescott
1955). According to Popova (1966) amplitude of pH is 5.8-8.9, according to Palmer (1959)
resistant to chromium. Saprobity — B-mesosaprobic (Kolkwitz & Marson 1908; Lemmermann
1913), B-o-mesosaprobic (Zelinka & Marvan 1961), saprophilous (Fjerdingstad 1964, 1965),
a-mesosaprobic (Cyrus & Sladecek 1973).

Euglena gasterosteus Skuja 1948 (Figs 12-13; Plate II1: 1-2)

Cells 41.2-49.0 um long, 7.5-13.5 um wide, fusiform; each cell obliquely truncate at
the anterior end and terminating in a sharp hyaline tail-piece at the posterior end. Found
in site — 70: p(+); pH 7.5.

Distribution in Poland — Previously recorded in the complex of the Konin Lakes (Burchardt
1976), from Debina Reservoir in Wielkopolska region (Dambska 1976), phytoplankton of Lake
Patnowskie (Burchardt 1977), reservoirs in Pawlowice near Poznan (Burchardt ez al. 1979), phy-
toplankton of the lakes of the Mazurian Landscape Park (Chudyba 1979).

General distribution — EUROPE: Sweden (Skuja 1948), Latvia (Popova 1966), Ukraine (Asaul
1975), Hungary (Uherkovich 1979, 1982), Czech Republic (Wotowski 1992¢).

Habitats — Reservoirs, lakes, puddles and ponds.

*Euglena limnophila Lemmermann 1913 var. limnophila (Figs 14-16; Plate I11: 8)

Cells 50.5-66.0 um long, 10.0-12.9 um wide, fusiform, cylindrical fusiform, slightly
flattened; each cell truncate at the anterior end, posterior end with a straight tail-piece.
Found in site — 23: p(1); 26: p(+); pH 7.0-8.0.

Distribution in Poland — Common.

General distribution — Cosmopolitan.

Habitats — Small water bodies, ditches, ponds, small rivers with slow currents, fishponds and

village ponds. Saprobity — Catarobic (Lemmermann 1913), oligo-B-mesosaprobic (Cyrus & Sla-
decek 1973).

*Euglena limnophila var. swirenkoi Popova 1955 (Figs 17-19; Plate I11: 7)
Syn.: E. swirenkoi Arnoldi 1922, E. limnophila var. minor Drezepolski 1925

Cells 28.1-47.5 um long, 10.0-16.5 um wide, fusiform, slightly bent; each cell with a
curved, sharp tail-piece at the posterior end. Found in site — 9: p(1); 10: p(1); 14: p(1-3);
15: p(+); 25: p(2); 26: p(+); pH 7.2-8.4.

Distribution in Poland — Previously recorded in Lake Rusatka by Kotlifiska (1976).

General distribution — EUROPE: Russia (Popova 1966), Romania (Péterfi 1962, Iordan 1966),
Austria, Hungary (Popova 1966), Ukraine (Asaul 1975), Czech Republic (Wotowski 1992c¢);
ASIA: Uzbekistan (Vetrova 1993), Western Siberia (Popova 1966).

Habitats — Small water bodies: ponds, banks of lakes, rivers and sewage ditches.
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Figs 12-19. 12-13. Euglena gasterosteus Skuja; 14-16. E. limnophila Lemmermann var. limnophila; 17-19. E. lim-
nophila Lemmermann var. swirenkoi Popova.

Euglena oxyuris Schmarda fo. oxyuris (Popova 1966) (Figs 20-21; Plate I1I: 9-10)

Cells 126.0-140.0 um long, 11.0-24.5 um wide, longitudinally cylindrical, slightly
twisted; each cell rounded at the anterior end, posterior end with sharp tail-piece. Found
in site — 2: p(2); 9: p(1); 27: p(+); 28: p(1); 41: p(1); 64: p(+); pH 7.0-8.4.

Distribution in Poland — Very common.

General distribution — Cosmopolitan.

Habitats — Small freshwater bodies, rarely in salt water (Prescott 1955), and waters rich in
organic matter, fishponds, rice-fields, village and garden ponds; according to Matuta (1995) also
in peat bogs with pH 3.5-5.0. Occurred in a settling basin for radioactive waste (Lackey 1958);
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resistant to chromium (Palmer 1959). Saprobity — Mesosaprobic (Kolkwitz & Marsson 1908),
catarobic-mesosaprobic (Lemmermann 1910), B-o-mesosaprobic (Zelinka & Marvan 1961), sa-
prophilous (Fjerdingstad 1964), B-mesosaprobic (Popova 1966), oligosaprobic to f-mesosaprobic
(Cyrus & Sladecek 1973).

*Euglena oxyuris Schmarda fo. maior Popova 1966 (Fig. 24)
Syn.: E. oxyuris var. gracillima Playfair 1921, E. gigas Drezepolski 1925

Cells 280-300 wm long, 30-35.0 um wide, longitudinally cylindrical, slightly twisted
at the posterior end. Found in site — 9: p(+); 26: p(1); 41: p(1); pH 7.2-8.0.

Distribution in Poland — Previously recorded by Drezepolski (1925) without information
about sites.

General distribution — EUROPE: Russia (Popova 1966), Ukraine (Asaul 1975); ASIA: Kazakh-
stan, Uzbekhistan (Vetrova 1993), Western Siberia, China (Popova 1966); AUSTRALIA (Playfair
1921); NORTH AMERICA: U.S.A. & SOUTH AMERICA (Popova 1966).

Habitats — Benthic and planktonic, small water bodies, lakes, rivers and village ponds.

**Fuglena oxyuris Schmarda fo. skvortzovii Popova 1966 (Figs 22-23)

Syn.: E. oxyuris Schm. var. skvortzovii Popova 1947, E. oxyuris fo. minima Bourrelly 1949

Cells 32.0-38.0 um long, 8.5-12.5 um wide, cylindrical. Found in site — 2: p(1);
pH 6.7.

General distribution — EUROPE: France (Bourrelly 1949), Latvia, Lithuania, Russia, Romania,
Hungary (Popova 1966), Ukraine (Asaul 1975); AFRICA: Senegal (Compere 1991); ASIA: China
(Vetrova 1993); NORTH AMERICA (Vetrova 1993).

Habitats — Planktonic, in slow flowing water, rivers, swamps, fishponds, and garden ponds.
Saprobity — B-mesosaprobic.

Euglena spathirhyncha Skuja 1948 (Figs 25-27)

Cells 66.5-72.5 um long, 12.0-12.6 um wide, fusiform; each cell truncate at the ante-
rior end, tapering and passing into a thin, sharp tail-piece at the posterior end. Found in
site — 23: p(1); pH 8.0.

Distribution in Poland — Recorded in the Krakow-Czg¢stochowa Upland by Bucka (1958) from
post-regulation ponds at the banks of the River Vistula in Krakéw and by Kotlifiska (1976) from
Lakes Malta and Rusatka in Poznan.

General distribution — EUROPE: Sweden (Skuja 1948), Romania (Péterfi 1962; Tordan 1966),
Latvia, Russia (Popova 1966), Ukraine (Asaul 1975), Hungary (Uherkovich 1977); ASIA: West-
ern Siberia (Popova 1966), India (Naidu 1966), Uzbekistan (Vetrova 1993); SOUTH AMERICA:
Argentina (Tell & Conforti 1986).

Habitats — Planktonic, lakes, small rivers, ditches, rice-fields, and village ponds. Saprobity
— Saprobiontic (Fjerdingstad 1964).

Notes — According to Pringsheim (1956) related to E. proxima.
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Figs 20-27. 20-21. Euglena oxyuris Schmarda fo. oxyuris; 22-23. E. oxyuris fo. skvortzovii Popova; 24. E. oxyuris
fo. maior Popova; 25-27. E. spathirhyncha Skuja.

Euglena spirogyra Ehrenberg var. spirogyra (Starmach 1983)
(Figs 28-32; Plate III: 3-6)

Cells 77.0-120.0 um long, 11.0-18.8 um wide; each cell longitudinally cylindrical,
slightly narrowing and rounded at the anterior end, tapering at the posterior end into
sharp, short tail-piece. Found in site — 9: p(1); 27: p(+); 28: p(1); 41: p(+-1); 59: p(1);
61: p(1); 62: p(2); 64: p(+-1); 65: p(1); pH 7.0-8.5.

Distribution in Poland — Recorded in the Krakéw-Czg¢stochowa Upland (Bucka 1958) from
post-regulation ponds at the banks of the River Vistula in Krakéw.

General distribution — Cosmopolitan, very common.

Habitats — Small water bodies, swamps, ditches, pools, lakes, fish and field ponds. In salt
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Figs 28-35. 28-32. Euglena spirogyra Ehrenberg var. spirogyra; 33. E. spirogyra var. fusca Klebs; 34-35. E. spiro-
gyra var. lacticlavius Hiibner.

water of Panama Canal (Prescott 1955). According to Lackey (1958) occurred in a settling basin
for radioactive waste. Saprobity — Mesosaprobic (Kolkwitz & Marson 1908), oligo-mesosaprobic
(Lemmermann 1910), B-o-mesosaprobic (Zelinka, Marvan 1961), saprophilous (Fjerdingstad
1964), oligosaprobic-a-mesosaprobic (Cyrus & Sladecek 1973).

Euglena spirogyra var. fusca Klebs 1883 (Fig. 33)
Syn.: E. fusca (Klebs) Lemmermann 1910, 1913

Cells 138.0-155.0 um long, 18.0 um wide, cylindrical, strongly flattened. Found in site
—9: p(1); 10: p(1); 56: p(1); pH 6.5-7.2.

Distribution in Poland — Recorded in the Krakéw-Czg¢stochowa Upland in Krakéw by Czos-
nowski (1948); common in Poland.

General distribution — EUROPE: Germany (Klebs 1883; Lemmermann 1910), Russia (Popova
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1951), France (Bourrelly 1961a), Ukraine (Asaul 1975); ASIA: Western Siberia, Azerbaijan, Geor-
gia (Popova 1966), Tadzhikistan, Turkmenistan (Vetrova 1993); NORTH AMERICA: U.S.A.
(Gojdics 1953); SOUTH AMERICA: Venezuela (Deflandre 1928), Guyana (Bourrelly & Couté
1982), Brazil (Menenez 1989; Menenez & Fernandes 1987; Xavier 1994), Argentina (Tracana
1985, Tell & Conforti 1986); AFRICA: Ivory Coast (Bourrelly 1961b), Chad (Compere 1975;
Péterfi & Coman 1987), Mozambique (Bourrelly ef al. 1976).

Habitats — Swamps, puddles, humic water, ditches. According to Lackey (1958) occurred in a
settling basin for radioactive waste. Saprobity — Catarobic-mesosaprobic (Lemmmermann 1910),
saprophilous (Fjerdingstad 1964).

*Euglena spirogyra var. lacticlavius Hiibner (Starmach 1983)  (Figs 34-35; Plate III: 11)

Cells 131-170 pm long, 18.1-26.5 um wide, cylindrical; each cell with sharply
pointed projection at the posterior end. Found in site — 92: p(1); 56: p(1); pH 6.5-6.8.

Distribution in Poland — Previously recorded by Luer-Jeziorariska (1939) in the River Jezior-
ka, and by Péttoracka (1968) in a lake warmed by wastewater from a thermoelectric plant and
lakes with a normal water temperature at Konin.

General distribution — EUROPE: France, Germany (Lemmermann 1913), Spain (Margalef
1948), Lithuania, Russia, Ukraine (Popova 1955), Bulgaria, Denmark, Czech Republic, Romania
(Popova 1966), Hungary (Neméth 1997), Ukraine (Asaul 1975; Vetrova 1993); ASIA: Western
Siberia, Eastern Arctic (Popova 1966); SOUTH AMERICA: Brazil (Tell & Conforti 1986); NORTH
AMERICA: U.S.A. (Gojdics 1953).

Habitats — Small water bodies, forest pools, ditches, field ponds and fishponds. Saprobity
— Catarobic-oligosaprobic.

Notes — According to Zakrys (1986) E. spirogyra var. fusca and E. spirogyra var. lacticlavius
are synonymous with E. spirogyra var. spirogyra.

Euglena tripteris (Dujardin) Klebs 1883 var. tripteris (Figs 37-39)

Syn.: Phacus tripteris Dujardin 1841, according to Popova 1966 also E. torta Stokes, and E. pseudospiroides
Swirenko

Cells 71.5-145.5 um long, 8.5-24.0 um wide, fusiform in outline, band shape, regu-
larly twisted; each cell slightly narrowing at the anterior end, at the posterior end ta-
pering into sharp hyaline tail-piece. Found in site — 27: p(+); 28: p(1); 41: p(+); 50: p(1);
51: p(+-1); 64: p(1); 65: p(1); pH 7.0-7.8.

Distribution in Poland — Very common.

General distribution — Cosmopolitan.

Habitats — pH 5.1-8.7, planktonic, benthic, small water bodies, ponds, pools, ditches, and
fishponds. Saprobity — Mesosaprobic (Kolkwitz & Marsson 1908), B-c-mesosaprobic (Zelinka
& Marvan 1961), catarobic-mesosaprobic (Lemmermann 1913), B-mesosaprobic (Cyrus & Sla-
decek 1973).

*FEuglena tripteris var. maior (Swirenko) Popova 1966 (Fig. 36, 40)

Cells 170.0-200.0 um long, 16.5-24.0 um wide, band shaped; each one twisted at the
posterior end. Found in site — 28: p(1); 27: p(+); pH 6.5-7.5. The specimens are larger
than the E. tripteris var. tripteris.
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Figs 36—40. 37-39. Euglena tripteris (Dujardin) Klebs var. tripteris; 36, 40. E. tripteris var. maior (Swirenko) Popova.

Distribution in Poland — Previously recorded by Péttoracka (1968) in lakes warmed by waste-
water from a thermoelectric plant and lakes with a normal water temperature at Konin, and by
Kowalski (1975) in the Szczecin Pomerania.

General distribution — EUROPE: Russia (Popova 1951), Hungary (Hortobagyi 1957), Ukraine
(Asaul 1975), Romania (Péterfi 1962), Czech Republic (Wotowski 1992c); ASIA: Western Siberia
(Popova 1966), Turkmenistan, Usbekhistan (Vetrova 1993).

Habitats — Planktonic, benthic, in small water bodies, swamps. Saprobity — Catharobic to
mesosaprobic.

Notes — According to Zakrys$ (1986) it is synonymous with E. tripteris var. tripteris.

Euglena texta (Dujardin) Hiibner var. texta (Starmach 1983) (Fig. 41; Plate IV: 1-2)

Syn.: Crumenula texta Dujardin, Lepocinclis texta (Dujardin) Lemmermann

Cells 30.0-52.2 um long, 17.5-40.0 um wide, round-oval, slightly narrowed at the
anterior end, broadly rounded at the posterior end. Found in site — 27: p(+ —4); 41: p(+-5);
56: p(3); 64: p(2); 68: p(3); 70: p(3); 93: p(4); pH 6.5-7.9.

Distribution in Poland — Common.
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General distribution — Cosmopolitan.

Habitats — Planktonic also benthic in small water bodies, slowly flowing waters, village and
fishponds; according to Matuta (1995) in peat bogs with pH 5.1-6.6. Saprobity — Mesosaprobic
(Kolkwitz & Marsson 1908, Lemmermann 1913), a-B-mesosaprobic (Cyrus & Sladecek 1973).

**Fuglena matvienkoi Popova 1955 (Fig. 42)

Syn.: Lepocinclis intermedia Matvienko

Cells 42.0-44.0 um long, 32.0-34.0 um wide, ovoid; each narrowed at the anterior
end, broadly rounded at the posterior end. Euglenoid movement absent. Pellicle striated;
nucleus in the central part of cell. Stigma very large, present at the reservoir. The loco-
motory flagellum as long as the cell. Chloroplasts large, with double pyrenoid. Paramy-
lon grains small. Found in site — 35: p(1); 41: p(1); pH 8.0.

General distribution — EUROPE: Russia (Popova 1955), Ukraine (Asaul 1975; Vetrova 1993).
Habitat — Peat bog, swamp and ponds.
Notes — The taxon is related to E. texta but the chloroplasts of E. texta are without pyrenoids.

Subgenus Lentiferae Pringsheim 1956

Euglena proxima Dangeard (Pringsheim 1956) (Figs 43-44; Plate IV: 4)

Cells 43.4-78.5 um long, 11.0-21.5 um wide, fusiform; each cell slightly narrowing at
the anterior end, posterior end tapering into short hyaline tail-piece. Found in site — 9: p(2);
26: p(2); 30: p(1); 41: p(+); 60: p(1); 86: p(1); pH 7.0-8.2.

Distribution in Poland — Very common.
General distribution — Cosmopolitan.

Habitats — Small water bodies, puddles, edge of peat-bogs, slowly flowing rivers, and village
ponds, forms neuston membranes. Also in salt water of Panama Canal (Prescott 1955). Saprobity
— Oligosaprobic (Lemmmermann 1913), saprophilous (Fjerdingstad 1964).

*FEuglena rustica Schiller var. rustica (Huber-Pestalozzi 1955) (Figs 45-46)

Cells 35.0-45.2 um long, 11.8-12.5 um wide, fusiform-obovoid, sac like, each cell
elongated at the anterior end and rounded at the posterior end. Pellicle thin, faintly stri-
ated. One emergent flagellum as long as 1/2 of the cell length. 6 chloroplasts without
pyrenoids. Paramylon grains small. Found in site — 13: p(2); 26: p(+); 70: p(+); 73: p(3);
pH 7.5-10.0.

Distribution in Poland — Previously recorded by Szymariska and Zakrys (1990) from ponds
between villages Leszno and Kazuii near Warszawa. Unlike description of Szymarska and Zakry$
(1990) my specimens had disc-shaped chloroplasts without pyrenoids.

General distribution — EUROPE: Austria (Schiller in Huber-Pestalozzi 1955).

Habitats — Village ponds. Saprobity — Meso-polisaprobic (Huber-Pestalozzi 1955).
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Figs 41-48. 41. Euglena texta (Dujardin) Klebs var. texta; 42. E. matvienkoi Popova; 43-44. E. proxima Dangeard;
45-46. E. rustica Schiller var. rustica; 47-48. E. multiformis Schiller.

**FEuglena multiformis Schiller (Huber-Pestalozzi 1955) (Figs 47-48)

Cells 31.5-34.7 um long, 9.5-11.7 um wide, elongated fusiform, each cell rounded at
the anterior end, at the posterior end tapering into short tail-piece. Euglenoid movement
very strong. Flagellum 1/2 length of the cell. Stigma linear, pellicle finely striated. Chlo-
roplasts plate-shaped, small, numerous. Found in site — 60: p(1); 73: p(1); pH 8.0-8.2.

General distribution — EUROPE: Austria (Huber-Pestalozzi 1955), Czech Republic (Wotowski
1992c¢).

Habitats — Fishponds, village ponds and puddles.

Euglena hemichromata Skuja 1948 (Figs 49-51; Plate IV: 9-10)

Cells 57.0-84.0 um long, 10.5-45.5 um wide, fusiform to cylindrical-fusiform; each
cell slightly extended and rounded at the anterior end, gradually tapering at the posterior
end. Found in site — 2: p(+); 9: p(1); 13: p(2); 14: p(+); 25: p(2-3); 26: p(+-3); 27: p(+);
41: p(1-2); 56: p(1); 64: p(+); 69a: p(+); pH 6.5-10.0.
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Distribution in Poland — Previously recorded in the Krakéw-Czg¢stochowa Upland in sewage
treatment plant in Krakéw (Wotowski 1998). Common.

General distribution — Cosmopolitan.

Habitats — Small water bodies, ponds, puddles, ditches, farm sewage, and field ponds; accord-
ing to Matuta (1995) in peat bogs with pH 3.6-5.1. In organically polluted waters often forms
water blooms. Saprobity — B-mesosaprobic (Cyrus & Sladecek 1973).

Notes — According to Pringsheim (1956) this species belongs to the Radiatae group. In my
opinion since E. hemichromata has numerous ellipsoidal chloroplasts located at the posterior end
of each cell, it belongs to the Lentiferae group.

*Euglena chlamydophora Mainx 1927 (Figs 52-54; Plate 1V: 3)

Cells 32.2-54.0 um long, 9.0-20.0 um wide, spindle-shaped to cylindrical; euglenoid
movement violent. Chloroplasts several, dissimilar discs. Paramylon grains small, round
to ellipsoidal, numerous. Pellicle finely striated. Flagellum shorter than the cell length.
Several specimens were found in various sizes. Found in site — 26: p(+); 29: p(3); 41:
p(+); 52: p(1); 53: p(1); 76: p(1); pH 7.0-8.5.

Distribution in Poland — Previously recorded by Burchardt (1977) in Lake Patnowskie.

General distribution — EUROPE: Czech Republic, Germany (Pascher 1931), Hungary (Kiss
1982); SOUTH AMERICA: Argentina (Tell & Conforti 1986).

Habitats — Ditches, lakes, and ponds.

Figs 49-54. 49-51. Euglena hemichromata Skuja; 52-54. E. chlamydophora Mainx.
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’Ill

Figs 55-62. 55-58. Euglena ehrenbergii Klebs; 59-62. E. truncata Walton.

*Euglena ehrenbergii Klebs 1883 (Pringsheim 1956) (Figs 55-58; Plate IV: 7)
Syn.: E. heimii Lefévre, E. subehrenbergii Skuja

Cells 110-247 um long, 16.0-42.5 um wide, longitudinally cylindrical, flattened; each
cell slightly truncate at the anterior end, rounded at the posterior end. Found in site — 26:
m(1); 27: m(+-2); 41: m(+-2); 53: m(+); 56: p(1); 70: m(1); pH 6.5-7.5.

Distribution in Poland — Common.

General distribution — Cosmopolitan.

Habitats — Benthic, small water bodies, swamps, peatbogs, puddles, fresh and brackish water.
According to Lackey (1958) occurred in a settling basin for radioactive waste. Saprobity — Catha-
robic to oligosaprobic (Lemmermann 1913), saprophilous (Fjerdingstad 1964), f-mesosaprobic
(Cyrus & Sladecek 1973).
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***Euglena truncata Walton 1915 (Figs 59-62; Plate IV: 8)

Cells 155.0-159.0 um long, 17.2-32.0 um wide, elongated, band-like; euglenoid
movement very slight, often assuming a twisted appearance; pellicle spirally striated.
Flagellum shorter than the cell length. Chloroplasts numerous, discoid. Pyrenoids absent.
Paramylon as many small granules. Found in site — 41: m(2); pH 7.5.

General distribution — NORTH AMERICA: U.S.A. (Walton 1915; Zakry$ & Walne 1994).

Habitats — Lakes and ponds.

Notes — The shape of the cell is similar to E. ehrenbergii but E. truncata has no large granules,
the cells are usually twisted two or three times and are more flattened than E. ehrenbergii which is
elongated cylindrical. According to Zakry$ and Walne (1994) E. subehrenbergii is a synonym for
E. truncata. E. subehrenbergii, however, is a synonym for E. ehrenbergii Klebs which was al-
ready stated by Pringsheim (1956).

**Fuglena sima Wermel (Starmach 1983) (Plate IV: 5)

Cells ca 112 pm long, 9.3 um wide long-cylindrical; each cell tapering toward the
anterior end and gradually narrowing to the posterior end with non-hyaline tail-piece.
Pellicle smooth. Nucleus oval, located in the centre of the cell, paramylon grains small.
Chloroplasts numerous, discoid, small. Found in site — 26: m(+); pH 7.5.

General distribution — Rare; EUROPE: Ukraine (Asaul 1975), Bulgaria, Hungary, Russia (Po-
pova 1966).

Habitats — Swamps, lakes, village ponds.

Notes — According to Pringsheim (1956) taxon is similar to E. desses. In my opinion it be-
longs to Lentiferae group.

**Fuglena pavlovskoénsis (Elenkin & Poljanskij) Popova 1951 (Plate IV: 6)
Syn.: E. ignobilis Johnson

Cells 90.0-116.0 pum long, 11.5-12.5 um wide, longitudinally cylindrical; each cell
rounded at the anterior end, tapering at the posterior end. Cells were more slender than
Popova’s specimens (1951: 13.5-16.0 mm wide). Found in site — 64: p(1); pH 8.5.

General distribution — EUROPE: Russia (Popova 1951), Ukraine (Asaul 1975); NORTH AMERI-

CA: U.S.A. (Johnson 1944).
Habitats — Planktonic in small rivers, ponds, puddles.

Subgenus Catilliferae Pringsheim 1956

*FEuglena archeoplastidiata Chadefaud 1937 Figs 63-69; Plate V: 14)

Cells 24-32 um long, 10.5-12.0 um wide, ovate, each cell usually slightly elongated
at the anterior end and broadly rounded at the posterior end. Single chloroplast, some-
times parietal, with one or two pyrenoids. Paramylon grains small, numerous. Pellicle
finely striated. Flagellum aproximately equal to the cell length. Found in site — 41:
p(+-3); pH 7.5.
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Figs 63-74. 63-69. Euglena archeoplastidiata Chadefaud; 70-72. E. ettlii Wotowski; 73-74. E. agilis Carter.

Distribution in Poland — Previously recorded in West Pomerania by Zakrys (1986).

General distribution — EUROPE: France (Chadefaud 1937; Bourrelly 1963); ASIA: India
(Naidu 1966); SOUTH AMERICA: Argentina (Tell & Conforti 1986).

Habitats — Swamps, ditches, and village ponds.

Euglena ettlii Wotowski 1993 (Figs 70-72)

Cells 24.4-48.8 um long, 5.5-9.5 um wide, fusiform; each cell gradually narrowing
and rounded at the anterior end, at the posterior end tapering and ending in a colourless
short tail. Found in site — 9: p(2); 14: p(+); pH 7.5-8.0.

Distribution in Poland — Described from a karstic village pond in the Krakéw-Czg¢stochowa
Upland (Wotowski 1993).

Euglena agilis Carter (Zakry$ 1997a) (Figs 73-81; Plate V: 1-13)

Syn.: E. pisciformis Klebs 1883, E. bichloris Schiller, E. bipyrenoidata Prosk.-Lavr., E. nana Johanson, E. van-
goori Deflandre

Cells 14.5-49.0 um long, 7.0-20.0 um wide, short fusiform, pyriform, to oblong.
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Found in site — 6: p(1); 9: p(1); 26: p(2); 27: p(+-5); 28: p(2); 35: p(1); 41: p(+-5);
53: p(2); 64: p(+); 68: p(1); 69a: p(10); 70: p(2); 73: p(2); 86: p(1); 92: p(+); 93: p(+);
pH 6.8-8.5.

Distribution in Poland — Recorded in the Krakow-Czg¢stochowa Upland by Bucka (1958) from
post-regulation ponds by the banks of the River Vistula in Krakow. Common.

General distribution — Cosmopolitan.

Habitats — Small water bodies, ditches, puddles, ponds, lakes and peat bogs, with pH 5.8-8.4
(Popova 1966); according to Matuta (1995) in peat bogs with pH 3.6-5.1. Known to form water
blooms. Saprobity — B-o mesosaprobic (Lemmermann 1913; Zelinka & Marvan 1961), saprophi-
lous (Fjerdingstad 1964; Cyrus & Sladecek 1973).

Notes — Together with the species several specimens were found known only from cultivated
material described by Pringsheim such as: E. pisciformis var. striata Pringsheim 1956 (Figs 75
& 76). Cells 28.0-30.0 um long, 7.4-10.0 um wide, fusiform, asymmetric. Anterior part widest
before the middle, posterior part with double attenuations. Chloroplasts two or three with double
pyrenoids. Contractile body movement weak. Found in site — 23: p(1); 26: p(+); 41: p(+); pH
7.5-8.0. E. pisciformis var. lata Pringsheim 1956 (Fig. 78). Cells 25.9-31.8 um long, 14.5-17.6
um wide, widely fusiform, asymmetric with short tail at the posterior end of each cell. Two
chloroplasts with double pyrenoids. Nucleus located near the posterior end. Flagellum the same

Figs 75-82. 75-81. Euglena agilis Carter; 82. E. minima Francé.
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length as the cell. The specimens are larger and broader than other varieties. Found in site — 26:
p(+); pH 7.4. E. pisciformis var. obtusa Pringsheim 1956 (Figs 80-81). Cells 34.8-52.9 um long,
14.1-23.5 um wide, pyriform, with faintly marked asymmetry. Chloroplasts two, longitudinal,
with double pyrenoids. Found in site — 27: p(+-3); pH 7.5-8.3. According to Zakrys (1997a, b)
all these varieties should be treated as synonymous with E. agilis.

**Fuglena minima Francé 1897 (Fig. 82; Plate V: 15)

Cells ovoid-fusiform; each cell slightly elongated at the anterior end and rounded at
the posterior end, 20.0-32.0 um long, 10.0-11.5 um wide. One ribbon-like chloroplast,
twisted, with two pyrenoids. Euglenoid movement strong. Pellicle finely striated. Emer-
gent flagellum one, the same length as the cell. Found in site — 9: p(1); 26: p(+); 27: p(+);
pH 7.2-8.5.

General distribution — EUROPE: Hungary (Francé 1897), Lithuania (Skuja 1939), Belgium,
Denmark (Conrad & Van Meel 1952), Slovenia (Lazar 1960), Romania (Péterfi 1965), Russia
(Popova 1966), Ukraine (Asaul 1975); ASIA: Philippines (Martinez 1978); AFRICA: Congo (Con-
rad & Van Meel 1952); NORTH AMERICA: U.S.A. (Walton 1915; Johnson 1944).

Habitats — Forest ponds, fishponds, puddles, peat bogs, sometimes from clean waters and
ditches. Saprobity — Oligosaprobic (Kolkwitz & Marsson 1908), catarobic-oligosaprobic (Lem-
mermann 1913).

Notes — Some of the specimens found were smaller, some larger than the one described by
Francé (1897: 27 um long, 89 um wide). According to Pringsheim (1956) the latter was prob-
ably a variety of E. pisciformis Klebs 1883.

Euglena anabaena Mainx 1926 var. anabaena (Figs 83-88; Plate VI: 1-2)

Syn.: E. anabaena var. minor Mainx, E. anabaena var. minima Mainx, E. exilis Gojdics

Cells 19.5-73.5 um long, 8.0-23.0 um wide, fusiform to broadly fusiform; each cell
narrowing at the anterior end, at the posterior end tapering into colourless tail-piece.
Found in site — 14: p(3); 26: p(3); 27: p(+); 28: p(3); 41: p(+—4); 64: p(+); pH 7.0-8.5.

Distribution in Poland — Previously recorded in the Krakéw-Czg¢stochowa Upland by Bucka
(1958) in post-regulation ponds by the River Vistula in Krakéw; in Poland found also from
several places in the north-east by Zakry$ (1986) and from Lake Rzepiskowy in the same part of
that country (Wotowski 1991b).

General distribution — EUROPE: Czech Republic, Germany (Mainx 1926), Russia (Popova
1966), Ukraine (Asaul 1975); ASIA: Western Siberia (Popova 1966); AFRICA: Ivory Coast (Bour-
relly 1961b), Senegal (Compere 1991); NORTH AMERICA: U.S.A. (Gojdics 1953; Zakry$ & Walne
1994); SOUTH AMERICA: Argentina (Tell & Conforti 1986).

Habitats — Ponds, lakes, puddles.

Notes — The dimensions of all specimens found were intermediate between Mainx’s (1926)
type, var. minor and var. minima. This confirms the assumption of Pringsheim (1956) that both
varieties should be treated as conspecific.

Euglena caudata Hiibner var. caudata (Pringsheim 1956) (Figs 89-93; Plate VI: 5)

Syn.: Euglena caudata var. minor Deflandre 1924

Cells 50.0-97.0 um long, 10.0-28.0 um wide, fusiform; each cell slightly narrowed
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Figs 83-91. 83-88. Euglena anabaena Mainx var. anabaena; 89-91. E. caudata Hiibner var. caudata.

and rounded at the anterior end, at the posterior end tapered and extended into tail. Found
in site — 26: p(3); 27: p(1); 28: p(+—1); 35: p(+); 41: p(+-2); 52: p(+); 55: p(2); 56: p(+);
60: p(1); 61: p(1); 62: p(2); 64: p(1); pH 6.5-8.9.

Distribution in Poland — Recorded in Krakéw-Czgstochowa Upland in a fishpond in the
Ojcow National Park (Wotowski 1992a); found also in the Tatra Mts (Drezepolski 1925), Niebies-
kie (Blue) Springs at Tomaszéw Mazowiecki (Brutkowska 1952), peat bog at Bielawskie Blota
(Czubinski et al. 1954), fishpond farm at Gotysz (Bucka & Kyselowa 1967), in the River Vistula
near Warszawa (Zakrys 1986), and in Lake Rzepiskowy (Wotowski 1991b).

General distribution — Cosmopolitan.

Habitats — Small water bodies, puddles, ditches, ponds, rice-fields. Saprobity — Catharobic
(Lemmermann 1913), o.-mesosaprobic to polisaprobic (Cyrus & Sladecek 1973).
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*FEuglena granulata (Klebs) Schmitz (Hiiber-Pestalozii 1955) (Figs 94-95)

Cells 59.2-98.5 um long, 10.7-27.5 um wide, cylindrical fusiform, each cell rounded
at the anterior end, tapering at the posterior end. Found in site — 25: p(3); 27: p(1); 35:
p(1); 41: p(+); 59: p(1); pH 6.9-8.0.

Distribution in Poland — Previously recorded from Lake Durawskie at Wegréwiec by Gabariski
et al. (1937), from Chlebowo peat bogs at Oborniki near Poznan (Gotowin 1964), from puddles at
Rydzewo, Sulejki, and Biatka near Warszawa (Zakry$ 1986).

General distribution — Cosmopolitan.

Habitats — Planktonic in ponds, slow-flowing waters, peat bogs, and field ponds. Saprobity
— Oligo-mesosaprobic (Lemmermann 1913).

Notes — Species similar to E. caudata but the posterior end of E. granulata is shorter.

Figs 92-98. 92-93. Euglena caudata Hiibner var. caudata; 94-95. E. granulata (Klebs) Schmitz; 96-98. E. polymor-
pha Dangeard.
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Euglena polymorpha Dangeard (Pringsheim 1956) (Figs 96-98; Plate VI: 10-11)
Syn.: E. granulata (Klebs) Schmitz var. polymorpha (Dan.) Popova 1966

Cells 37.0-85.2 um long, 23.5-29.5 um wide, broadly fusiform; each cell slightly nar-
rowing and rounded at the anterior end, at the posterior end tapering into short tail-piece.
Found in site — 26: p(1); 28: m(1); 41: p(+); 75: p(+); pH 6.5-8.5.

Distribution in Poland — Recorded in the Krakéw-Czg¢stochowa Upland in post-regulation
ponds by the banks of the Vistula near Krakéw (Bucka 1958), in the Tatra Mts (Drezepolski
1925), in small water bodies in Krakéw and Zakopane district (Czosnowski 1948), and in the
River Vistula at Warszawa (Zakrys$ 1986).

General distribution — Cosmopolitan.

Habitats — Small water bodies, ponds, lakes, peat bogs, slow-flowing rivers, also in salt water
in Panama Canal (Prescott 1955). Saprobity — Saprophilous (Fjerdingstad 1964).

*FEuglena gracilis Klebs 1883 fo. gracilis (Figs 99-100; Plate VI: 3)

Cells 41.5-65.0 um long, 7.5-23.5 um wide, oblong-fusiform, attenuated at the ante-
rior end, tapering at the posterior end. Found in site — 19: p(1); 20: p(1); 27: p(1-2); 28:
p(1); 41: m(+); 51: m(1); 52: p(2); 55: p(1); 56: p(+); 86: m(2); pH 6.5-8.0.

General distribution — Cosmopolitan.

Habitats — Planktonic and benthic, small water bodies, peat bogs, puddles, lakes, springs,
village ponds, field and fishponds; often forms water blooms. Saprobity — Catharobic (Lemmer-
mann 1913), B-mesosaprobic to polysaprobic (Zelinka & Marvan 1961), saprophilous (Fjerding-
stad 1964), xenosaprobic to B-mesosaprobic (Cyrus & Sladecek 1973).

*FEuglena gracilis fo. hiemalis Popova 1966 (Figs 101-103; Plate VI: 4)
Syn.: E. hiemalis Matv., E. gracilis var. bacillaris Pringsheim 1963

Cells 45.0-70.0 um long, 11.5-17.0 um wide, cylindrical, each cell slightly narrowing
at the anterior end. Found in site — 64: p(2); pH 7.0.

Distribution in Poland — Previously recorded by Burchardt (1976) from Konin district lakes.

General distribution — EUROPE: Russia, Ukraine (Popova 1966), Ukraine (Asaul 1975), Czech
Republic (Wotowski 1992c); ASIA: Western Siberia (Popova 1966); North America: U.S.A.
(Gojdics 1953).

Habitats — Swamps, puddles, lakes, ponds; often forms water blooms; found also in winter.

*FEuglena clavata Skuja 1948 (Fig. 104; Plate VI: 6-7)

Cells 31.1-58.2 um long, 11.5-23.0 um wide, broadly fusiform; each cell slightly
truncate at the anterior end, with tail-piece at the posterior end. Found in site — 26: p(3);
56: p(1); pH 6.5-7.5.

Distribution in Poland — Previously recorded by Kotlifiska (1976) in Lake Rusatka, by Szysz-
ka (1976) in Lake Gostawskie, and by Tyszka-Mackiewicz (1983) in the River Vistula from
Putawy to Warszawa.

General distribution — EUROPE: Sweden (Skuja 1948), Hungary (Hortobagyi 1963), Uherko-
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vich (1979), Slovakia (Wotowski & Hinddk 1996); SOUTH AMERICA: Argentina (Tell & Conforti
1986); NORTH AMERICA: U.S.A. (Zakry$ & Walne 1994).
Habitats — Ponds and swamps.

*Euglena oblonga Schmitz (Zakry$ & Walne 1994) (Plate VI: 8-9)

Cells 34-40 um long, ca 20 wm wide, broadly fusiform, ovoid; each cell rounded at
the anterior end, at the posterior end passing into small, obtuse non-hyaline point. Pel-
licle finely spirally striated. Chloroplasts irregularly lobed with double pyrenoids. Para-
mylon grains small, oval. Flagellum about one or one-half the cell length. Found in site
—26: p(+); pH 7.5.

Distribution in Poland — Previously recorded by Stefko (1976) from Lake Malta in Poznan,
Kotliriska (1976) from Lake Rusatka in Poznan, and by Zakrys (1986) from an irrigation canal in
Ciechocinek, and drainage canal in Kampinowska Forest.

General distribution — Cosmopolitan.

Habitats — Lakes, ponds, ditches.

*FEuglena clara Skuja 1948 (Figs 105-106)

Cells 26.5-69.5 um long, 10.0-24.0 um wide, elliptical, rounded at the ends. Found in
site — 14: p(+); 27: p(+); 41: p(+); 53: p(+); 75: p(1); pH 7.5-8.5.

Distribution in Poland — Previously recorded by Burchardt (1976, 1977) in plankton of Lake
Patnowskie, Stefko (1976) in Lake Maltariskie, and by Zakry$ (1986) from Poznari district and
Zielona Goéra.

General distribution — EUROPE: Sweden (Skuja 1948), England (Pringsheim 1956), Ukraine
(Asaul 1975), Czech Republic (Wotowski 1992c), Slovakia (Wotowski & Hinddk 1996); SOUTH
AMERICA: Argentina (Tell & Conforti 1986)); NORTH AMERICA: U.S.A. (Zakry$ & Walne 1994).

Habitats — Planktonic in ponds, swamps, peat bogs.

*FEuglena obtusa Schmitz (Pringsheim 1956) (Figs 107-108; Plate VII: 1-2)
Syn.: E. limosa Gard, E. fenestrata Elenkin

Cells 80.0-117.0 um long, 17.0-24.5 um wide, broadly cylindrical, rounded at the
ends. Found in site — 30: m(5), 62: p(1); 64: m(1); pH 7.0-8.0.

Distribution in Poland — Previously recorded by Czosnowski (1948) from cly pit in Zakopane
in the Tatra Mts, and by Zakry$ (1986) from Lake Kursko.

General distribution — EUROPE: England (Pringsheim 1956), France (Bourrelly 1957), Ger-
many, Russia, Ukraine (Popova 1966), Ukraine (Asaul 1975), Czech Republic (Wotowski 1992¢),
Slovakia (Wotowski & Hindak 1996); ASIA: Western Siberia, Uzbekistan, Tadzhikistan (Popova
1966); NORTH AMERICA: U.S.A. (Gojdics 1953).

Habitats — Benthic in small water bodies, puddles, ditches, ponds, with beds of loam, or sand
also reported from marine sandy beach (Bourrelly 1957).

Notes — The specimens described from India by Venkatesvarlu (1976: 668, fig. 51) seem to be
E. ehrenbergii, as their length, 150-195 wm, is much greater than that given by Schmitz: 130 um
(after Popova 1966), and the chloroplasts have double pyrenoids.



K. Wotowski: Studies on euglenophytes (S Poland) 33

Figs 99-108. 99-100. Euglena gracilis Klebs var. gracilis; 101-103. E. gracilis fo. hiemalis Popova; 104. E. clavata
Skuja; 105-106. E. clara Skuja; 107-108. E. obtusa Schmitz.

Euglena splendens Dangeard (Pringsheim 1956) (Figs 109-110; Plate VII: 5-7)

Cells 67.5-97.0 um long, 19.5-30.0 um wide, broadly fusiform; each cell rounded at
the anterior end, at the posterior end slightly tapering and ending in a short rounded
projection. Found in site — 6: p(2); 26: p(2); pH 7.5-8.0.

Distribution in Poland — Recorded in the Krakéw-Czgstochowa Upland in post regulation
ponds by the banks of the River Vistula near Krakow by Bucka (1958); also known in Poland
from ponds in Krakéw (Czosnowski 1948), from forest ponds (Bucka & Krzeczkowska-Wotoszyn
1971), from fishponds at Gotysz (Krzeczkowska-Wotoszyn 1977), and in polluted ponds in the
villages Szadatowo, Witankowo, Nidzica, and Bolewice (Zakrys 1986).

General distribution — Cosmopolitan.

Habitats — Puddles, peat bogs, and garden ponds. Saprobity — Mesosaprobic (Lemmermann
1913), a-mesosaprobic (Cyrus & Sladecek 1973).
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*Euglena sanguinea Ehrenberg (Pringsheim 1956) (Figs 111-113; Plate VII: 4)

Cells 55.8-90.0 um long, 15.8-37.0 um wide, broadly fusiform; each cell rounded at
the anterior end, tapering at the posterior end. Found in site — 13: p(3); 26: p(3); 64: p(+);
pH 7.0-10.0.

Distribution in Poland — Common.

General distribution — Cosmopolitan.

Habitats — Eutrophic waters, ponds, puddles, ditches, lakes, rim of peat bogs; known to form
water blooms. Saprobity — Oligosaprobic-catharobic (Lemmermann 1913), B-mesosaprobic
(Cyrus & Sladecek 1973).

Notes — Because the species has a barely visible structure of chromatophores it was described
as various taxa by several authors. According to Chu (1947) E. oblonga, E. purpurea, E. paludo-
sa, E. mucifera, E. reticulata, and E. rubica are synonyms for E. sanguinea. Pringsheim (1956)
finally acknowledged only two synonyms: E. haematodes (Ehrenberg) Lemmermann and E. rubida

Figs 109-114. 109-110. Euglena splendens Dangeard; 111-113. E. sanguinea Ehrenberg; 114. E. siemiriskiana
‘Wotowski.
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Mainx. He also gave as probable synonyms not definitely recognized: E. rubra Hardy, E. purpu-
rea Mainx, E. heliorubescens, and some species related to E. sanguinea, namely E. paludosa
Mainx, E. splendens, and E. fundoversata Johanson (1944). My observations confirm the assump-
tion of Chu and Pringsheim that E. rubida, E. rubra, E. haematodes and E. purpurea are synony-
mous with E. sanguinea.

Euglena siemiriskiana Wotowski 1992a (Fig. 114; Plate VII: 4)

Cells 44.5-60.0 um long, 14.5-23.0 um wide, pyriform-ovoid; each cell rounded at
the antetrior end, attenuated at the posterior end. Found in site — 87: m(5); pH 7.0.

Distribution in Poland — Described from the Krakéw-Czg¢stochowa Upland from the surface of
wet soil (Wotowski 1992a).

Subgenus Radiatae Pringsheim 1956

Euglena viridis Ehrenberg fo. viridis (Popova 1966) (Figs 115-116; Plate VIII: 2-5)

Cells 27.0-64.7 um long, 9.5-23.5 um wide, fusiform; each cell slightly extended and
rounded at the anterior end, posterior end with tail-piece. Found in site — 9: p(3);
10: p(2); 14: p(2); 15: p(1); 23: p(2); 25: p(1); 6: p(+-=3); 27: p(+-3); 28: p(3); 36: p(2);
41: p(+-1); 50: p(+); 53: p(1); 60: p(2); 61: p(2); 64: p(+); 69b: p(1); 73: p(2); 86: p(2);
92: p(1-2); pH 6.8-8.5.

Distribution in Poland — Recorded in the Krakow-Czg¢stochowa Upland in a pond in the Bo-
tanical Garden in Krakéw (Kukucz 1937), from fishponds at Mydlniki near Krakéw (Engelhorn
1939), from small puddles in Krakéw (Czosnowski 1948) and from post-regulation ponds by the
banks of the River Vistula near Krakéw (Bucka 1958). Very common.

General distribution — Cosmopolitan.

Habitats — Various water bodies, throughout the year; with pH 4.5-8.0, and according to
Matuta (1995) in peat bogs with pH 3.6-5.1. Occurred in spirit distilleries (Fjerdingstad 1964);
resistant to chromium (Lackey 1958). Saprobity — Polysaprobic (Kolkwitz & Marsson 1908),
B-mesosaprobic-polysaprobic (Zelinka & Marvan 1961), saprobiontic (Fjerdingstad 1964),
a-meso-polysaprobic (Popova 1966; Cyrus & Sladecek 1973; Asaul 1975).

*FEuglena stellata Mainx 1926 fo. stellata (Figs 117-118; Plate VIII: 6-7)

Cells 53.0-61.0 um long, 13.0-21.0 um wide, fusiform; each cell broadly rounded at
the anterior end, gradually narrowed at the posterior end. This species has a star-shaped
chloroplast, close to the anterior end. Found in site — 26: p(4); pH 7.8.

Distribution in Poland — Previously recorded by: Burchardt (1977) from Lake Patnowskie,
Burchardt et al. (1979) in phytoplankton of water bodies in Pawlowice, Zakry$ (1986) without
giving the sites, and Chudyba ez al. (1987) from Lake Tyrsko.

General distribution — EUROPE: Czech Republic (Mainx 1926), France (Chadefaud 1939);
AFRICA: Ivory Coast (Bourrelly 1961b); SOUTH AMERICA: Argentina (Tell & Conforti 1986).

Habitats — Ditches, puddles, ponds; according to Palmer (1959) resistant to chromium.

Notes — Related to E. viridis but E. stellata is thicker at the anterior end, its star-shaped
chloroplast is more spread, and it has a larger pyrenoid (Dragos et al. 1979).
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*FEuglena tristella Chu 1947 (Fig. 119)

Cells 47.0-57.0 um long, 10.0-18.5 um wide, fusiform; each cell slightly extending
and rounded at the anterior end, narrowing to short tail-piece at the posterior end. This
species possesses three star-shaped chloroplasts, each of them with centrally located
pyrenoid. Found in site — 26: p(1); pH 7.8.

Distribution in Poland — Previously recorded by Zakry$ (1986) in a rural pool at the village
Baranowo.

General distribution — EUROPE: England (Pringsheim 1956), Romania (Péterfi 1986); ASIA:
China (Chu 1947).

Habitats — Ponds, streams, farm ditches.

Notes — The taxon is related to E. geniculata but differs from it in having three (instead of
two) paramylon centres and having densely packed, fringed and tessellated chloroplasts (Pring-
sheim 1956). According to Péterfi et al. (1979) E. geniculata was found to have a quite different
pyrenoid pattern and as such should now be excluded from the subgenus Radiatae. 1 agree with
Pringsheim’s (1956) opinion, which is supported by the latest investigation of Zakry$ and Walne
(1998) using the transmission electron-microscope, that chloroplast structure and morphology of
E. geniculata are similar to those of E. viridis, E. stellata, and E. tristella.

*FEuglena geniculata Dujardin var. geniculata (Pringsheim 1956)
(Fig. 120; Plate VIII: 9)
Syn.: E. schmitzii Conrad & Van Meel 1952, Gojdics 1953, Zakry$ 1986

Cells 46.0-80.0 um long, 9.0-20.0 um wide, fusiform, each cell rounded at the ante-
rior end, tapered at the posterior end. Found in site — 1: m(1); 3: p(1); 8: p(2); 9: p(1); 16:
p(2); 26: m(+—4); 27: m(1); 30: p(2); 53: p(1); 68: p(1); 70: p(1); 73: m(1); pH 6.5-8.5.

Distribution in Poland — Common.

General distribution — Cosmopolitan.

Habitats — Small water bodies, ponds, ditches, puddles, rich in organic substances; pH 5.5-8.5
(Asaul 1975). Saprobity — Oligosaprobic (Kolkwitz & Marrson 1908), catharobic-oligosaprobic
(Lemmerman 1913), a-mesosaprobic to polysaprobic (Cyrus & Sladecek 1973).

*Euglena geniculata var. terricola Dangeard (Pringsheim 1956)
(Fig. 121; Plate VIII: 8)

Syn.: E. terricola Dujardin

Cells ca 50.0-53.0 um long, 10.0 um wide, cylindrical fusiform, each cell rounded at
the anterior end, slightly narrowing at the posterior end. Found in site — 26: p(+-3);
pH 7.5.

Distribution in Poland — Previously recorded in the Tatra Mts by Drezepolski (1925, 1948), by
Humbelt-Pawlowska (1939) in phytoplankton of water plant in Warszawa, Luer-Jezioranska
(1939) in plankton of the River Jeziorka, Wysocka-Bujalska (1952) in the River Vistula near
Warszawa, and Kadlubowska (1961) in reservoirs near £.6dZ and neighbourhood,

General distribution — Cosmopolitan.

Habitats — Swamps, puddles, ponds, rivers. Saprobity — Catharobic (Lemmermann 1913;
Huber-Pestalozzi 1955), a-mesosaprobic (Sladecek & Perman 1977).
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Figs 115-123. 115-116. Euglena viridis Ehrenberg fo. viridis; 117-118. E. stellata Mainx fo. stellata; 119. E. tristella
Chu; 120. E. geniculata Dujardin var. geniculata; 121. E. geniculata var. terricola Dangeard; 122-123. E. chadefaudii
Bourrelly.

**Fuglena chadefaudii Bourrelly 1951 (Figs 122-123)

Cells 77.0-80.5 um long, 25.5-28.5 um wide, fusiform; each cell rounded at the ante-
rior end, and gradually tapering to the posterior end. Two irregularly star-shaped chloro-
plasts similar to E. geniculata are present. Under the pellicle there are mucus bodies;
pellicle striated, covered by mucilage and by small pieces of detritus. Flagellum slightly
shorter than the length of the cell. Found in site — 26: m(1); pH 7.5.

General distribution — EUROPE: France (Bourrelly 1951); NORTH AMERICA: U.S.A. (Gojdics
1953).

Habitats — Lakes and ponds.
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Subgenus Serpentes Pringsheim 1956

Euglena adhaerens Matvienko (Popova 1966) (Plate IX: 9)

Syn.: E. tatrica Czosnowski 1948

Cells 110-115 pm long, 8.0-11.0 um wide, long cylindrical, truncate and each cell
gradually narrowing at the anterior end. Found in site — 62: p(+); 62: p(2); pH 7.0-8.0.

Distribution in Poland — Previously recorded in Poland by Czosnowski (1948) from peat bogs
in the Tatra Mts, and Matuta (1980) in peat bogs in the Karkonosze Mts and by Wotowski (1992a)
from the Krakéw-Czg¢stochowa Upland in Ojcow National Park).

General distribution — EUROPE: Sweden (Skuja 1956), Latvia, Russia (Popova 1966), Ukraine
(Asaul 1975), Hungary (Uherkovich 1977, 1988); ASIA: Western Siberia (Popova 1966).

Habitats — Swamps, peat bogs, puddles, village ponds and fishponds. Saprobity — Oligosa-
probic (Cyrus & Sladecek 1973).

**Fuglena hirudo Drezepolski 1925 (Fig. 124; Plate IX: 5)

Cells 52.9-64.0 um long, 9.0-10.5 um wide, cylindrical to spindle-shaped. Chloro-
plasts small, oval each with a pyrenoid; nucleus elliptical. Emergent flagellum about 1/3
length of the cell. Euglenoid movement very violent. Found in site — 26: p(+) & m(1);
28: m(2); pH 7.4-8.2.

General distribution — Known only from EUROPE: Ukraine (Drezepolski 1925).

Habitats — Fishponds, village ponds.

Euglena deses Ehrenberg fo. deses (Pringsheim 1956) (Figs 125-127; Plate IX: 3)

Cells 60.0-125.0 um long, 7.0-24.5 um wide, oblong cylindrical, flattened, band
shaped; each cell slightly attenuated at the anterior end, narrowed into a short hyaline
projection at the posterior end. Found in site — 1: m(2); 3: m(1); 9: m(1); 13: m(1); 16:
(+-2); 26: m(+-1); 27: m(+-2); 29: m(4); 31: p(1); 36: m(1); 40: m(2); 41: p(+); 53:
m(1); 56: m(2); 59: m(2); 68: m(2); 77: p(1); 87: s(3); 93: m(2); pH 7.0-8.5.

Distribution in Poland — Very common.

General distribution — Cosmopolitan, very common.

Habitats — Small water bodies, puddles, ponds, swamps, lakes, peat bogs, edge of river banks
and ditches, fishponds; often makes green coating on the surface of mud and soil. Saprobity —
Mesosaprobic (Kolkwitz & Marsson 1908; Lemmermann 1913), saprophilous (Fjerdingstad
1964), polysaprobic (Cyrus & Sladecek 1973). According to Lackey (1958) occurred in a settling
basin for radioactive waste.

Euglena deses fo. klebsii (Lemmermann) Popova 1966  (Figs 128-129; Plate IX: 6-7)

Syn.: E. intermedia (Klebs) Schmitz var. klebsii Lemmermann 1910, E. klebsii Lemmermann

Cells 61.0-73.0 um long, 7.5-13.5 wm wide, longitudinally cylindrical, flattened.
Found in site — 16: m(1); 27: m(+); 55: m(1); 56: m(1); 60: m(1); 68: p(1); 87: m(1);
pH 6.5-8.6.
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Figs 124-132. 124. Euglena hirudo Drezepolski; 125-127. E. deses Ehrenberg fo. deses; 128-129. Euglena deses
fo. klebsii (Lemmermann) Popova; 130-132. E. deses fo. intermedia Klebs.

Distribution in Poland — Previously recorded by Drezepolski (1925) in Lake Morskie Oko in
the Tatra Mts, by Stefko (1976) from Lake Maltaniskie in Poznan, Biernacka (1963) from Roznéw
Reservoir, by Wotowski (1992b) from wet soil in the Krakéw-Czg¢stochowa Upland, by Matuta
(1995) in peat bogs in the Karkonosze Mts.

General distribution — Cosmopolitan, very common.

Habitats — Small water bodies, ponds, puddles, rice-fields, non mineralized water, and accord-
ing to Matuta (1995) in peat bogs with pH 3.6-4.25. Saprobity — Mesosaprobic.

Euglena deses fo. intermedia Klebs 1883 (Figs 130-132; Plate IX: 4)
Syn.: E. intermedia (Klebs) Schmitz

Cells 85.5-126.0 um long, 7.0-20.0 wum wide, cylindrical; each cell slightly truncate at
the anterior end. Found in site — 1: p(1); 16: p(1); 25: m(2); 25a: m(3); 27: m(+); 35: m(1);
36: m(1) & p(1); 41: m(+); 77: m(1); 91: m(2); pH 6.5-10.0.
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Distribution in Poland — Previously recorded in the Krakéw-Czg¢stchowa Upland by Wotowski
(1992b) from wet soil. Common.

General distribution — Cosmopolitan, very common.

Habitats — Puddles, ditches, swamps, small rivers, rice-fields, tolerant of saline water.
Saprobity — Mesosaprobic (Lemmermann 1913), B-mesosaprobic to polysaprobic (Zelinka
& Marvan 1961), saprophilous (Fjerdingstad 1964), B-mesosaprobic (Popova 1966), oligosa-
probic to a-mesosaprobic (Cyrus & Sladecek 1973).

**Fuglena lucens Giinther (Huber-Pestalozzi 1955) (Plate IX: 1-2)

Cells 84.0-97.0 um long, 12.5 um wide, oblong cylindrical, each cell slightly nar-
rowed at the anterior end, with short tail at the posterior end. Pellicle slightly striated;
chloroplasts large, oval; numerous paramylon grains; nucleus located in the centre of the
cell. Found in site — 13: m(1); 16: m(+); pH 8.5-10.0.

General distribution — EUROPE: Germany (Huber-Pestalozzi 1955); SOUTH AMERICA: Argen-
tina (Tell & Conforti 1986).

Habitats — Ponds, ditches.

Notes — Acording to Pringsheim (1956) it is probably synonymous with E. deses, however, it
has larger chloroplasts and the cells are narrowed at the anterior end.

Euglena mutabilis Schmitz (Starmach 1983) (Figs 133-135)

Cells 72.0-102.0 wm long, 7.3—13.8 um wide, long cylindrical, flattened, each cell
slightly narrowed at the anterior end, tapered at the posterior end. Found in site — 26:
m(3); 56: m(2); 61: m(2); 87: s(1); pH 6.5-7.5.

Distribution in Poland — Common.
General distribution — Cosmopolitan.

Habitats — Associated with surfaces in ditches and forest puddles, wet soils and village ponds,
and according to Matuta (1995) in peat bogs with pH 3.6-6.6. Occurred in a settling basin for
radioactive waste (Lackey 1958), and wastes from a sulphuric acid factory with pH 1.9 (Hein
1953). Saprobity — Saprophilous (Fjerdingstad (1964), oligosaprobic (Cyrus & Sladecek 1973).

**Fuglena slavjanskiensis Proskina-Lavrenko (Popova 1966)
(Figs 136-138; Plate IX: 8)

Cells 50.0-61.1 um long and 8.2-11.5 pum wide, cylindrical; each cell rounded at the
anterior end, sometimes slightly extended to short tailpiece at the posterior end. Pellicle
spirally striated. Chloroplasts discoid, slightly lobed, about 6 in a cell. Paramylon grains
small, ovoid. Flagellum about 1/2 the length of the cell. Found in site — 87: m(1); pH 7.0.

General distribution — EUROPE: Russia; ASIA: Western Siberia, Tadzhikistan (Popova 1966).
Habitats — Small ponds, rivers and on the surface of the wet soil.
Notes — The taxon is close to E. deses but its euglenoid movement is more gentle.
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Figs 133-138. 133-135. Euglena mutabilis Schmitz; 136-138. E. slavjanskiensis Proskina-Lavrenko.

KHAWKINEA Jahn & McKibben 1937

**Khawkinea quartana (Moroff) Jahn & McKibben 1937 (Fig. 139)

Syn.: Euglena quartana Moroff, Astasia guartana (Moroff) Pringsheim var. maior Pringsheim 1956

Cells 62.0-70.0 um long, ca 17.0 um wide, ovoid, sometimes cylindrical; anterior end
of each cell rounded, conical, posterior end gradually narrowing. Flagellum slightly
longer than the cell. Stigma orange. Canal opening subapical. Pellicle smooth. Contrac-
tile body movement violent. Found in site — 25: m(+); 86: m(3); pH 8.5.

General distribution — EUROPE: Czech Republic (Cyrus & Sladecek 1973), Estonia (Popova
& Safonova 1976); ASIA: India (Naidu 1966); NORTH AMERICA (Walton 1915; Wotowski &
Walne 1997).

Habitats — Stagnant water, swamps, small springs, rice-fields, sewage treatment plants (Cyrus
& Sladecek 1973).

ASTASIA Dujardin 1841

Astasia cylindrica Pringsheim 1942 (Figs 140-142)

Cells 17.5-22.2 um long, 5.5-7.9 um wide, markedly concave, slightly curved and
widely rounded at the anterior end. Found in site — 86: m(2); pH 7.0.
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Distribution in Poland — Recorded in the Krakow-Czgstochowa Upland (Wotowski 1991c¢).
General distribution — EUROPE: Austria, Germany (Pringsheim 1942), Ukraine (Asaul 1975).
Habitats — Small water bodies, ponds, lakes and “Elzbieta” spring with partly rotted leaves.

*Astasia ovalis Huber-Pestallozzi 1955 (Figs 143-144)

Cells 13.0-21.0 pum long, 7.0-9.5 um wide, ovoid, short cylindrical, rounded at the
anterior and the posterior ends. Pellicle thin, smooth. Several small, rounded and 2 large
paramylon grains per cell. Flagellum up to the cell length. Nucleus situated in the centre
of the cell. Contractile body movement absent. Found in site — 86: m(2); pH 7.0

General distribution — Known only from EUROPE: Switzerland (Huber-Pestalozzi 1955).

Habitats — Small, stagnant water bodies, puddles, sulphuric water, “Elzbieta” spring with part-
ly rotted leaves.

Notes — The shape of the cells is similar to Astasia parvula which has larger cells.

**Astasia clavata Pringsheim 1942 (Fig. 145)

Cells 22.0-24.0 um long, 5.9-7.0 um wide, club-shaped anterior end of each cell
rounded, the posterior end slightly narrowed. Pellicle slightly striated. Nucleus situated
in the central part of the cell. One emergent flagellum longer than cell length. Contractile
body movement gentle. Found in site — 86: m(+); pH 7.0.

General distribution — EUROPE: Austria, Germany (Pringsheim 1942), Czech Republic
(Huber-Pestalozzi 1955), Ukraine (Asaul 1975).

Habitats — Small water bodies, swamps, puddles, and “Elzbieta” spring with partly rotted
leaves.

**Astasia pusilla Ehrenberg em. Popova & Safonova 1976 (Figs 146-148)

Cells 13.0-15.5 pum long, 5.0-7.0 um wide, cylindrical, each cell slightly narrowed at
the anterior end and cut at the top, the posterior end rounded. Pellicle with a few, thick
striations. Nucleus shifted to the posterior end. Paramylon grains generally small, a few
slightly larger. Contractile body movement violent. Found in site — 86: m(+); pH 6.8-7.0.

General distribution — EUROPE: Czech Republic, Germany, Russia; ASIA: Western Siberia
(Popova & Safonova 1976).

Habitats — Puddles, and “Elzbieta” spring with partly rotted leaves.

Notes — According to Popova and Safonova (1976) the species is similar to A. inflata var.
minor Pringsh. in dimensions and shape but the contractile body movement is different.

Astasia curvata Klebs 1893 (Fig. 149)

Syn.: Euglena curvata Klebs

Cells 42.0-48.0 wm long, 5.0-7.0 wm wide, fusiform-cylindrical, elongated, flattened,
each slightly narrowed and truncated at the anterior end, tapering and bluntly extended at
the posterior end. Found in site — 86: m(+); pH 7.0.

Distribution in Poland — Known from the Krakéw-Czg¢stochowa Upland (Wotowski 1991c¢).
Previously recorded in the Sudety Mts (Stabgcka-Szweykowska 1953).
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147

145 148

Figs 139-151. 139. Khawkinea quartana (Moroff) Jahn & McKibben; 140-142. Astasia cylindrica Pringsheim;
143-144. A. ovalis Huber-Pestallozzi; 145. A. clavata Pringsheim; 146-148. A. pusilla Ehrenberg em. Popova
& Safonova; 149. A. curvata Klebs; 150-151. A. praecompleta Skuja.

General distribution — EUROPE: Latvia (Skuja 1926), Austria, Germany (Pringsheim 1936),
Slovenia (Lazar 1960), Belgium (Compere 1966), Czech Republic (Cyrus & Sladecek 1973),
Estonia, Latvia, Switzerland, Russia (Popova & Safonova 1976), Ukraine (Asaul 1975, Vetrova
1980); ASIA: Western Siberia (Popova & Safonova 1976); NORTH AMERICA: U.S.A. (Walton
1915); SOUTH AMERICA: Brazil (Popova & Safonova 1976).

Habitats — Small water bodies, ditches, puddles, ponds, swamps, sewage treatment plants,
rice-fields, and “Elzbieta” spring with partly rotted leaves.

Astasia praecompleta Skuja 1939 (Figs 150-151)

Cells 55.5-63.0 um long, 8.5-10.0 wm wide, cylindrical, sometimes broadly fusiform,
slightly curved, flattened; each cell rounded at the anterior end, gradually tapering at the
posterior end. Found in site — 86: m(1); pH 6.8-7.0.

Distribution in Poland — Recorded in the Krakéw-Czg¢stochowa Upland (Wotowski 1991c¢).
General distribution — EUROPE: Belgium, Latvia (Skuja 1939), Russia (Popova 1951),
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Ukraine (Asaul 1975), Estonia, Latvia (Popova & Safonova 1976), Romania (Péterfi 1986); ASIA:
Western Siberia (Popova & Safonova 1976).

Habitats — Small water bodies, stagnant waters, fishponds, puddles, forest ponds with sphag-
num and “Elzbieta” spring with partly rotted leaves.

**Astasia recta Christen 1958 (Figs 152-153)

Cells 70.0-74.0 um long, 9-10.0 um wide, cylindrical; each cell rounded at the ante-
rior part and gradually narrowing into a conical posterior. Pellicle striated. Flagellum
about 1/3 length of the cell. Nucleus relatively small and either in the centre or towards
the posterior end. Paramylon grains are small, cylindrical. Contractile body movement
slight. Found in site — 86: m(1); pH 6.8-7.0.

General distribution — EUROPE: Switzerland (Christen 1958), Germany (Ettl 1968).
Habitats — Small ponds and “Elzbieta” spring with partly rotted leaves.

**Astasia longa Pringsheim 1936 (Figs 154-157)

Syn.: Astasia chattonii Lwoff & Duse

Cells 55.5-63.0 um long, 8.5-10.0 um wide, cylindrical, elongated. At the anterior
part gently tapered, slightly narrowed at the posterior end, like a short tail. Pellicle finely
striated. Flagellum up to 1/4 of the cell length. Nucleus located in central part of the cell.
Paramylon grains small, ovate. Contractile body movement gentle. Found in site — 86:
m(2); pH 8.6.

General distribution — EUROPE: Czech Republic, Germany (Pringsheim 1936, 1963), Switzer-
land (Huber-Pestalozzi 1955), Ukraine (Asaul 1975; Vetrova 1980), Iceland, Russia (Popova
& Safonova 1976); ASIA: Western Siberia (Popova & Safonova 1976).

Habitats — Ephemerical and stagnant water bodies, according to Asaul (1975) with pH 5.5,

swamps, peat bogs, puddles, and “Elzbieta” spring with partly rotted leaves. Saprobity — oi-meso-
saprobic (Cyrus & Sladecek 1973).

**Astasia fustis Pringsheim 1942 (Figs 158-161)

Cells 73.5-90.0 um long, 11.1-17.7 um wide, cylindrical-elongated; each cell rounded
at the anterior end, slightly tapering and tail-like towards the posterior end. The pellicle
finely and spirally striated. The nucleus rounded without constant position, translocated.
Canal opening apical. Flagellum up to 1/4 of the cell length. Paramylon grains abundant,
ovate, usually translocated. Movement by wave like expansion to anterior or posterior
cell, slight and rather constant. Found in site — 86: m(2); pH 6.8.

General distribution — EUROPE: Austria, Germany (Pringsheim 1942), Ukraine (Asaul 1975).
Habitats — Stagnant water bodies, in lakes, and “Elzbieta” spring with partly rotted leaves.

*Astasia harrisii Pringsheim 1942 (Figs 162-164)

Cells 62.3-63.5 um long, ca 13.0 um wide, fusiform, slightly bent, each cell truncated
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Figs 152-161. 152-153. Astasia recta Christen; 154-157. A. longa Pringsheim; 158-161. A. fustis Pringsheim.

at the anterior end, gradually extending at the posterior end. Found in site — 86: m(1);
pH 6.8.

Distribution in Poland — Previously recorded in fishpond plankton at Gotysz (Krzeczkowska-
Wotoszyn 1979) and in a lake in the Wigry National Park (Wotowski 1991b).

General distribution — EUROPE: Austria, Germany (Pringsheim 1942, 1963), Switzerland
(Christen 1958), Russia (Popova & Safonova 1976), Ukraine (Asaul 1975; Vetrova 1980); ASIA:
Western Siberia (Popova & Safonova 1976).

Habitats — Swamps, puddles, rice-fields and “Elzbieta” spring with partly rotted leaves.

*Astasia breviciliata Matvienko 1938 (Figs 165-166)

Cells 49.5-59.5 um long, 2.9-10.0 um wide, fusiform; each cell truncated at the ante-
rior end. Found in site — 86: m(1); pH 6.8.

Distribution in Poland — Previously recorded in Lake Smolak in plankton (Sosnowska 1974).
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Figs 162-168. 162-164. Astasia harrisii Pringsheim; 165-166. A. breviciliata Matvienko; 167-168. A. klebsii Lem-
mermann.

General distribution — EUROPE: Ukraine (Asaul 1975; Popova & Safonova 1976; Vetrova
1980).

Habitats — Peat bogs, swamps and “Elzbieta” spring with partly rotted leaves.

Astasia klebsii Lemmermann 1910 (Figs 167-168)

Cells 45.1-70.0 um long, 15.5-18.5 um wide, fusiform, clavate; each cell broadly
rounded at the anterior end, gradually tapering at the posterior end. Found in site — 86:
m(4); pH 6.8.

Distribution in Poland — Previously recorded in the Krakéw-Czgstochowa Upland in Nature
Reserve “Parkowe” in “Elzbieta spring” (Wotowski 1991c).

General distribution — Cosmopolitan.

Habitats — Swamps, puddles, rice-fields, “Elzbieta” spring with partly rotted leaves; according
to Lackey (1958) occurred in a settling basin for radioactive waste. Saprobity — o.-mesosaprobic
to polysaprobic (Vetrova 1980; Cyrus & Sladecek 1973).
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TRACHELOMONAS Ehrenberg 1833
Sectio I ROTUNDATAE

Subsectio SPHERICAE

Seria Volvocinae

Trachelomonas volvocina Ehrenberg var. volvocina (Starmach 1983)
(Figs 169-170; Plate X: 1-3)

Lorica 14.0-23.5 um in diameter, globular, smooth, reddish-brown. Found in site — 3:
p(2); 6: p(2); 12: p(3), 22: p(30; 26: p(+-2); 27: p(+-2); 28: p(1); 41: p(+-3); 52: p(2);
61: p(2); 64: p(+-2); 68: p(2); 69a: p(1); pH 7.0-8.4.

Distribution in Poland — Very common.

General distribution — Cosmopolitan, very common.

Habitats — Various water bodies, and according to Matuta (1995) peat bogs with pH 3.6-6.6.
Saprobity — Mesosaprobic (Kolkwitz & Marsson 1908); catharobic-mesosaprobic (Lemmermann
1913), oligosaprobic (Swirenko 1939), a-oligosaprobic to o-mesosaprobic (Zelinka & Marvan
1961), oligo- to polysaprobic (Cyrus & Sladecek 1973).

*Trachelomonas volvocina var. compressa Drezepolski 1925 (Plate X: 7)

Lorica 16.5-18.5 pm in diameter, globular, smooth, pore with annular thickening.
Found in site — 12: p(+); pH 7.0.

Distribution in Poland — Previously recorded by Drezepolski (1925, 1948) from a pond in
Lukéw at Deblin and from a pond at Winiary in Gniezno, and by Czosnowski (1948) from a clay
pit in Zakopane, Tatra Mts.

General distribution — Cosmopolitan.

Habitats — Puddles, ditches, swamps, fish and village ponds.

**Trachelomonas volvocina var. coronata Drezepolski 1925 (Fig. 171)

Lorica 23.0-24.0 um long, 16.0-20.5 um wide, globular, smooth, pore surrounded by
collar with crenulate margin. Found in site — 28: p(1); 64: p(+); pH 6.3-8.5.
General distribution — EUROPE: Ukraine (Drezepolski 1925; Asaul 1975), Russia (Vetrova

1986).
Habitats — Fishponds and village ponds.

*Trachelomonas volvocina var. derephora Conrad 1916 (Plate X: 4)

Lorica 14.0 um in diameter, globular, smooth, pore surrounded by a low collar. Found
in site — 41: p(+); 64: p(2); pH 7.1-8.5.
Distribution in Poland — Previously recorded in lake warmed by wastewater from a ther-

moelectric plant (Péttoracka 1968), in a fishpond at Ochaby (Bucka 1966), and from the River
Radunia (Gotdyn 1989).
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General distribution — Cosmopolitan.
Habitats — Planktonic in river and peat bogs, rice-fields, fishponds, and village ponds.

Trachelomonas volvocina var. subglobosa Lemmermann 1913 (Plate X: 5-6)

Lorica 12.0-15.5 um long, 10.7-15.5 um wide, globular, smooth, pore surrounded by
a depressed collar. Found in site — 27: p(+); 28: p(1); 41; p(+); pH 6.3-8.1.

Distribution in Poland — Recorded in the Krakow-Czg¢stochowa Upland in ponds of the Ojcéw
National Park (Wotowski 1992a); previously known from a fishpond in Lukéw at Deblin (Dreze-
polski 1925), in lakes of the Mazurian District (Sosnowska 1974), and in Lake Rusatka near
Poznan (Kotliniska (1976).

General distribution — EUROPE: Germany, Austria, Sweden (Lemmermann 1913), Russia (Sa-
fonova 1965), Lithuania, Russia (Popova 1966), Ukraine (Asaul 1975); ASIA: Western Siberia,
Uzbekistan, China (Popova 1966), Yakutsya (Vasileva 1987).

Habitats — Fishponds, ditches, pools and village ponds.

*Trachelomonas volvocinopsis Swirenko 1939 fo. volvocinopsis
(Figs 172—173; Plate X: 8-10)

Lorica 15.5-24.0 um in diameter, globular, smooth, pore with annular thickening, red-
dish-brown. Found in site — 12: p(2); 26: p(+); 27: p(2-3); 41: p(+); 52: p(2); 56: p(10);
64: p(+-1); 68: p(1); 86: p(1); pH 6.5-8,9.

Distribution in Poland — Common.

General distribution — Cosmopolitan, very common.

Habitats — Planktonic, lakes, ponds, swamps, ditches, rice-fields, and in a spring with partly
rotted leaves; according to Matuta (1995) in peat bogs with pH 5.1-6.6. Saprobity — Oligosa-
probic (Svirenko 1939), B-mesosaprobic (Cyrus & Sladecek 1973).

Seria Spiniferae

**Trachelomonas woycickii Koczwara 1916 (Fig. 174; Plate XI: 1-2)

Lorica 14.0-17.0 um in diameter, globular covered with short spines, dark brown.
Found in site — 41: p(+); 64: p(1); pH 7.0.

General distribution — EUROPE: Ukraine (Koczwara 1916; Asaul 1975), Lithuania (Skuja
1926; Drezepolski 1925), Hungary (Uherkovich 1976), France (Bourrelly & Couté 1978; Cardi-
nal 1979), Russia (Vetrova 1986); ASIA: Eastern Siberia (Popova 1966), Yakutsya (Vasileva
1987); SOUTH AMERICA: Argentina (Tell & Conforti 1986).

Habitats — Small ponds and ditches.

**Trachelomonas janczewskii Drezepolski 1925 var. janczewskii (Fig. 175)

Lorica 22.2-24.5 um long, ca 17.0 um wide, broadly oval, covered with spines, red-
dish-brown, pore surrounded by collar. Found in site — 41: p(1); pH 8.0.

General distribution — EUROPE: Lithuania (Drezepolski 1925), Russia (Safonova 1965; Popo-
va 1966), Ukraine (Asaul 1975), Romania (Péterfi 1986); ASIA: Western Siberia (Popova 1966).

Habitats — Fishponds and village ponds, pools.
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*Trachelomonas globularis (Awerincew) Lemmermann 1913 fo. globularis
(Fig. 176; Plate XI: 6-7)

Lorica 18.5-29.5 um long, 14.5-24.0 um wide, almost globular, covered eith short
thick spines, reddish-brown. Found in site — 55: p(1); pH 6.5-8.4.

Distribution in Poland — Previously recorded in Lake Rusatka near Poznan (Kotliriska 1976).

General distribution — EUROPE: France (Deflandre 1926), Romania (Péterfi 1986), Russia,
Ukraine (Popova 1951, 1966); ASIA: Western Siberia, Turkmenistan (Popova 1966); NORTH
AMERICA: U.S.A. (Walton 1915; Weik & Mohlenbrock 1963); SOUTH AMERICA: Argentina (Tell
& Conforti 1986).

Habitats — Swamps, lakes and field ponds. Saprobity — Catharobic (Lemmerman 1913), oligo-
saprobic (Swirenko 1939).

**Trachelomonas globularis fo. crenulatocollis (Szabados) Popova 1966
(Plate XI: 8-9)

Syn.: T. globularis var. crenulatocollis Szabados

Lorica 16.8-19.0 um in diameter, globular, brown, covered with tiny spines. Apical
pore ca 2.9 um in diameter with smooth rim, without collar. Found in site — 41: p(1);
pH 8.0.

General distribution — EUROPE: Hungary (Szabados 1939), Russia (Popova 1966), Ukraine
(Popova 1966; Asaul 1975).
Habitats — Ponds, swamps and ditches.

**Trachelomonas acanthostoma Stokes 1887 (Plate XI: 3-5)
Syn.: T. acanthostoma Stokes var. europea Drezepolski 1921/1922, 1925

Lorica 18.2-20.0 um long. 15.3 um wide, oval with numerous small pores, apical pore
surrounded by spines, reddish-brown. Found in site — 12: p(1); 64: p(1); pH 7.1-8.0.

General distribution — EUROPE: Belorussia (Drezepolski 1921/1922; Skuja 1934), Ukraine
(Drezepolski 1925; Popova 1966; Asaul 1975), Latvia, Russia (Popova 1966), Portugal (Rino
& Pereira 1988); ASIA: Western Siberia, China (Popova 1966), Japan (Yamagishi 1977); NORTH
AMERICA: U.S.A. (Stokes 1887); SOUTH AMERICA: Venezuela, Brazil (Tell & Comforti 1986).

Habitats — Fish and village ponds. Saprobity — Oligosaprobic (Swirenko 1939).

Notes — Specimens obtained were smaller than was described by Stokes (1887: 36 um).
Variety described by Drezepolski (1921/1922) was also smaller.

***Trachelomonas decorata (Skvortzov) Deflandre 1926 (Fig. 177)

Syn.: T. volvocina Ehrenberg var. pustulosa Playfair, T. intermedia Dangeard var. decorata Skvortzov, T. pustulosa
Huber-Pestalozzi

Lorica 16.5-18.0 um in diameter, oval, yellow-brown, covered by irregular verrucae,
pore without collar, surrounded by annular thickening. Found in site — 12: m(+); pH 7.1.
General distribution — Rare. ASIA: Manchuria (Skvortzov 1925); AUSTRALIA (Huber-Pesta-

lozzi 1955).
Habitats — Ponds.
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Figs 169-178. 169-170. Trachelomonas volvocina Ehrenberg var. volvocina; 171. T. volvocina var. coronata Dreze-
polski; 172-173. T. volvocinopsis Swirenko fo. volvocinopsis; 174. T. woycickii Koczwara; 175. T. janczewskii Dreze-
polski var. janczewskii; 176. T. globularis (Awer) Lemmermann fo. globularis; 177. T. decorata (Skvortzov) Deflan-
dre; 178. T. poltavica (Swirenko) Skvortzov.

Seria Diversiskulptatae

**Trachelomonas lomnickii Drezepolski 1925 (Plate XI: 10)
Lorica 18.5 um in diameter, globular with small pores, collar 2.8 high. Found in site
—27:p(1); 28: p(1); pH 6.5-7.5.

General distribution — EUROPE: Ukraine (Drezepolski 1925).
Habitats — Fishponds and village ponds.

*Trachelomonas reinhardii Swirenko (Swirenko 1939) (Plate XI: 11-12)
Lorica 20.5-22.6 um long, 15.2-16.5 pum wide, broadly oval, truncate at the posterior
end with numerous pores, high collar, reddish-brown. Found in site — 64: p(+); pH 7.0.

Distribution in Poland — Previously recorded by Krzeczkowska-Wotoszyn (1964, 1966) from
fishponds at Gotysz and by Burchardt (1977) from phytoplankton of Lake Patnowskie.
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General distribution — EUROPE: Russia (Swirenko 1939; Popova 1966), Ukraine (Asaul 1975);
ASIA: Western Siberia (Popova 1966).
Habitats — Planktonic, from lakes and ponds.

**Trachelomonas verrucosa Stokes fo. irregularis Deflandre 1927 (Plate XII: 1-2)

Lorica 11.5-14.0 um long, 9.3-12.3 um wide, broadly-oval, covered with irregular
granules, light brown. Apical pore at the rim surrounded by annular thickening. Found in
site — 12: p(1); 27: p(+); pH 6.5-7.0.

General distribution — EUROPE: France (Deflandre 1927; Couté & Iltis 1981); NORTH AMERI-

CA: U.S.A. (Whitford 1982).
Habitats — Ponds and lakes.

**Trachelomonas poltavica (Swirenko) Skvortzov (Popova 1966)
(Fig. 178; Plate XIV: 1-2)

Syn.: T. granulata Swirenko var. poltavica Swirenko 1915

Lorica 20.0-22.5 um long, 17.0-18.5 um wide, widely elliptical, covered by irregular
verrucae. Apical pore with irregularly shaped rim. Found in site — 12: p(1); 64: p(+); pH
7.1-7.6.

General distribution — EUROPE: Russia (Popova 1966), Ukraine (Swirenko 1939; Asaul 1975);
ASIA: Western Siberia (Popova 1966).

Habitats — Puddles, ditches, small rivers, and village ponds. Saprobity — Mesosaprobic
(Swirenko 1939).

*Trachelomonas rugulosa Stein (Popova 1966) (Plate XIII: 1-3)
Syn.: T. rugulosa Stein fo. steinii Deflandre 1926

Lorica 14.0-19.0 um long, 14.0-18.0 um wide, almost globular, covered with irregu-
lar thin folds, pore with annular thickening, reddish-brown. Found in site — 2: p(2); 41:
p(l); pH 6.5.

Distribution in Poland — Previously recorded at Rybnik Reservoir in Upper Silesia (Skalska
1982).

General distribution — EUROPE: France (Deflandre 1926), Spain (Margalef 1948), Austria
(Huber-Pestalozzi 1955), Russia, Hungary, Bulgaria; NORTH AMERICA: U.S.A. (Palmer after De-
flandre 1926); SOUTH AMERICA: Venezuela (Deflandre 1928); ASIA: Japan (Fukushima 1954),
Singapore (Popova 1966).

Habitats — Ponds, puddles, ditches. Saprobity — Oligosaprobic (Swirenko 1939).

**Trachelomonas nexilis Palmer (Starmach 1983) (Plate XII: 4-5)

Lorica 15.2-17.0 um in diameter, almost globular, reddish-brown, ornamentation ap-
pears to be a discontinuous net, with depressions of various shapes, predominantly ver-
micular. Collar short, located in the small depression on the top of lorica. Found in site
-27:p(1); pH7.5.

General distribution — EUROPE: Portugal (Rino & Pereira 1989-1990), France (Bourrelly
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& Couté 1978); NORTH AMERICA: U.S.A. (Conrad & Van Meel 1952; Conforti & Joo 1994);
SOUTH AMERICA: Argentina (Conrad & Van Meel 1952; Tell & Conforti 1986; Conforti 1993).
Habitats — Small lakes, ponds, and ditches.

**Trachelomonas stokesiana Palmer fo. torquata (Conrad) Huber-Pestalozzi 1955
(Plate XIII: 4)

Syn.: T. rugulosa Stein fo. torquata Conrad & Van Meel 1952

Lorica 13.5 um long, 11.8 um wide, globular, reddish-brown, covered by irregular,
spirally twisted ribbons. Collar higher than in the typical form, with annular thickening.
Found in site — 64: p(+); pH 7.0.

General distribution — EUROPE: Belgium, Germany (Conrad & Van Meel 1952).
Habitats — Forest ponds, ditches and puddles.

Seria Compressae

*Trachelomonas curta Da Cunha fo. curta (Starmach 1983) (Plate XII: 3)

Syn.: T. lismorensis Playfair var. inermis Playfair 1915.

Lorica ca 13.0 um long, 14.5 um wide, transverse oval, smooth, apical pore sur-
rounded by annular thickening. Found in site — 64: p(+); pH 7.6.

Distribution in Poland — Previously recorded in Lake Tyrsko (Chudyba et al. 1987).

General distribution — EUROPE: Holland, Denmark (Conrad & Van Meel 1952), Russia (Popo-
va 1955), Romania (Péterfi 1986), Portugal (Rino & Pereira 1989-1990); AFRICA: Chad (Com-
pére 1975; Péterfi & Coman 1987), Senegal (Compere 1991); ASIA: Western Siberia (Popova
1966), Malaysia (Prowse 1958), Japan (Yamagishi 1977), Cambodia (Yamagishi & Hirano 1973);
AUSTRALIA (Starmach 1983); NORTH AMERICA: U.S.A. (Conforti & Joo 1994); SOUTH AMERICA:
Venezuela (Deflandre 1928; Yacubson 1980-1981), Brazil (Popova 1966), Argentina (Tell
& Conforti 1986).

Habitats — Swamps, lakes and a village pond. Saprobity — B-mesosaprobic (Cyrus & Sladedek
1973).

Subsectio ELLIPTICAE

Seria Intermediae

*Trachelomonas oblonga Lemmermann 1913 var. oblonga (Plate XII: 6)

Lorica 15.4-25.0 um long, 12.0-17.5 um wide, oblong, smooth, with low collar, yel-
low-brown. Found in site — 27: p(+); 41: p(+—1); 55: p(2); 56: p(1); 64: p(+); pH 6.5-8.6.

Distribution in Poland — Very common.

General distribution — Cosmopolitan, very common.

Habitats — Planktonic and benthic, small water bodies, field ponds; according to Popova
(1966) known also from the Arctic and high parts of mountains. Saprobity — Catharobic (Lemmer-
mann 1913), oligosaprobic (Swirenko 1939); B-mesosaprobic (Cyrus & Sladecek 1973).
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*Trachelomonas oblonga var. punctata Lemmermann 1913 (Plate XIII: 6-10)

Lorica 14.0-21.0 um long, 12.2-16.5 um wide, oblong, with numerous small pores.
Found in site — 12: p(1); pH 7.1.

Distribution in Poland — Previously recorded in the Roznéw dam reservoir (Sieminska J.
1952).

General distribution — EUROPE: Germany (Lemmermann 1913), Lithuania (Koczwara 1916),
France (Deflandre 1926), Ukraine (Drezepolski 1925; Popova 1966; Asaul 1975), Russia (Popova
1966); ASIA: Western Siberia, India; AUSTRALIA; NORTH AMERICA (Popova 1966); SOUTH
AMERICA: Argentina (Tell & Conforti 1986).

Habitats — Ponds and slow flowing rivers. Saprobity — Oligosaprobic (Swirenko 1939).

**Trachelomonas oblonga var. pulcherrima (Playfair) Popova 1955
(Fig. 179; Plate XIII: 11-12)

Syn.: T. pulcherrima Playfair 1915; non T. pulcherrima Roll

Lorica 15.5-25.0 um long, 12.8-13.5 um wide, oblong, smooth, without collar, yel-
low-brown. Found in site — 28: p(1); pH 7.0.

General distribution — EUROPE: Russia (Popova 1955; Safonova 1965), Ukraine (Asaul 1975),
Romania (Péterfi 1986), Czech Republic (Wotowski 1992¢); ASIA: India (Naidu 1966), Western
Siberia (Popova 1966); NORTH AMERICA: U.S.A. (Weik & Mohlenbrock 1963); SOUTH AMERICA:
Chile (Parra ef al. 1982).

Habitats — Ponds, lakes, ditches, puddles; also known from high mountains (Popova 1966).

**Trachelomonas pusilla Playfair 1915 (Plates XII: 7 & XIII: 5)

Lorica 13.5-14.5 um long, 12.0-13.5 um wide, spherical but slightly flattened at the
apical pore and slightly narrowed at the posterior end; wall smooth or sometimes scro-
biculate, dark brown. Apical pore without collar. Found in site — 3: p(2); pH 6.6.

General distribution — EUROPE: France (Deflandre 1926; Conrad & Van Meel 1952), Portugal
(Rino & Pereira 1988, 1989-1990); AUSTRALIA (Playfair 1915; Conrad & Van Meel 1952);
NORTH AMERICA (Conforti & Joo 1994); SOUTH AMERICA: Argentina (Conforti 1986; Tell
& Conforti 1986).

Habitats — Ponds and ditches.

***Trachelomonas botanica Playfair var. borealis Playfair 1921 (Fig. 180; Plate XIV: 3)

Lorica 21.5-26.4 um long, 15.2-19.5 um wide, broadly elliptical, punctate, with small
single verruca at the posterior end. Collar broad, funnel-like, crenate at the rim. Found in
site — 27: p(+); 41: p(+); 64: p(+); pH 7.6-8.1

General distribution — AUSTRALIA (Playfair 1921).

Habitats — Ponds.

Notes — A more oblong form than the type, specimens are smaller than described by Playfair
(1921: 36.0 um long, 30.5 um wide).
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*Trachelomonas intermedia Dangeard fo. intermedia (Popova 1966)
(Plates XII: 9 & XIV:7)

Lorica 17.0-24.0 um long, 15.0-16.6 um wide, oval covered with pores, dark reddish-
brown. Found in site — 3: p(2); pH 6.6.

Distribution in Poland — Common.

General distribution — Cosmopolitan, very common.

Habitats — Small ditches, puddles, rice-fields and garden ponds. Saprobity — Oligosaprobic
(Swirenko 1939).

**Trachelomonas intermedia fo. crenulatocollis (Szabados) Popova 1966
(Plate XIV: 4-6)

Lorica 21.8-24.0 um long, 15.5-18.5 um wide, oval, dark-brown with low collar cre-
nate at the rim. Found in site — 64: p(1); pH 8.4.

General distribution — EUROPE: Hungary (Szabados 1939), Russia (Popova 1966), Ukraine
(Asaul 1975); ASIA: Far East (Popova 1966).

Habitats — Small ephemeral water bodies, ditches, puddles and swamps.

**Trachelomonas subverrucosa Deflandre 1926 (Plate XV: 1-8)

Lorica 19.5-23.0 um long, 16.5-19.5 um wide, almost globular, verrucose and punc-
tate. Apical pore without collar. Found in site — 3: p(2); pH 6.6.

General distribution — EUROPE: France (Deflandre 1926}, Hungary (Hortobagyi 1963), Russia
(Popova 1966), Ukraine (Asaul 1975); ASIA: Manchuria (Conrad & Van Meel 1952), Far East,
China (Popova 1966).

Habitats — Ponds, lakes, peat bogs, also under ice.

*Trachelomonas lacustris Drezepolski var. klebsii (Deflandre) Popova 1966
(Figs 181-182; Plate XVI: 11)
Syn.: T klebsii Deflandre 1926, T. hispida Stein var. cylindrica Klebs 1883

Lorica 23.7-26.0 um long, 13.5-16.0 um wide, cylindrical, thickly covered with short
spines, yellow-brown. Found in site — 41: p(+-2); pH 7.9.
Distribution in Poland — Very common.

General distribution — Cosmopolitan.
Habitats — Swamps, lakes, and ponds.

*Trachelomonas abrupta Swirenko var. abrupta (Swirenko 1939) (Plate XVI: 10)

Lorica cylindrical, ca 25.0 um long, 13.5 pum wide, yellow-brown, punctate and
ornamented with small spines. Found in site — 28: m(+); pH 6.6.
Distribution in Poland — Common.

General distribution — Cosmopolitan.
Habitats — Lakes, ponds, puddles.
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Seria Scrobiculatae

*Trachelomonas granulosa Playfair var. subglobosa Playfair 1915 (Figs 183-184)

Lorica 18.0-21.0 um long, 15.0-18.0 um wide, almost globular, covered with small
granules, low collar. Found in site — 12: p(1); pH 7.1.

Distribution in Poland — Previously recorded by: Drezepolski (1948) at Gniezno, Starmach
(1962) from a fishpond near Osieki village, Pottoracka (1968) from a lake warmed by wastewater
from a thermoelectric plant, Kotlifiska (1976) from plankton of Lake Rusatka near Poznan, and
Skalska (1979) from reservoir Ptawniowice Duze.

General distribution — Cosmopolitan.

Habitats — Puddles, ponds, lakes, swamps.

**Trachelomonas compacta Middelhoek (Starmach 1983) (Plate XIV: 8)

Lorica 14.5-15.5 um long, 12.1-14.4 um wide, almost oblong, scrobiculate. Apical
pore surrounded by annular thickening or sometimes with low collar. Found in site — 64:
p(2); pH 7.0.

General distribution — EUROPE: Holland (Middelhoek 1951 after Huber-Pestalozzi 1955),
France (Bourrelly & Couté 1978).
Habitats — Fishponds and village ponds.

**Trachelomonas guttata Middelhoek (Huber-Pestalozzi 1955) (Plate XVI: 1)

Lorica 18.5-23.0 um long, 14.8-16.0 um wide, elliptical with small verrucae at the
end, reddish-brown, scrobiculate. Apical pore without thickening, sometimes with low
collar with irregular rim. Found in site — 41: p(+); pH 8.1.

General distribution — EUROPE: Holland (Middelhoek 1951 after Huber-Pestalozzi 1955).

Seria Scabrae

*Trachelomonas scabra Playfair 1915 var. scabra (Plate XVI: 2-9)
Lorica 22.2-25.5 um long, 15.0-18.0 um wide, elliptical with irregular thickenings,
creased, high collar, reddish brown. Found in site — 12: p(3); 27: p(+); 41: p(3); pH 7.0-8.0.

Distribution in Poland — Previously recorded by Krzeczkowska-Wotoszyn (1964, 1966) from
fishponds in Ochaby and Gotysz, and by Stefko (1976) from Lake Maltariskie in Poznan.

General distribution — Cosmopolitan.

Habitats — Planktonic, ponds, lakes and ditches.

Seria Spiniferae

Trachelomonas hispida (Perty) Stein var. hispida (Starmach 1983)
(Figs 186—187; Plates XVII: 1-6 & XVIII: 4)

Lorica 22.5-30.0 um long, 12.5-25.2 um wide, elliptical or broadly elliptical, covered
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with spines and small pores, brown. Found in site — 9: p(2); 10: p(2); 26: p(+); 27: p(+);
41: p(+); 83: p(1); 84: p(1); pH 6.5-8.5.

Distribution in Poland — Very common.

General distribution — Cosmopolitan, very common.

Habitats — Small water bodies, lakes, puddles, ponds, swamps and fishponds; according to
Palmer (1959) occurred in wastes containing iron. Saprobity — Mesosaprobic (Kolkwitz & Mars-
son 1908), catharobic-mesosaprobic (Lemmerann 1913), oligosaprobic (Swirenko 1939), oligosa-
probic to oi-mesosaprobic (Zelinka & Marvan 1961), B-mesosaprobic (Cyrus & Sladecek 1973);
pH 6.0-7.5(-8.4) (Popova 1966).

Trachelomonas hispida var. coronata Lemmermann (1913) (Plate XVII: 10-12)

Lorica 26.0-30.0 um long, 19.0-21.0 um wide, elliptical, covered with sharp spines,
collar with conical spines at the rim. Found in site — 61: p(1); 62: p(2); pH 7.2-8.0.

Distribution in Poland — Previously recorded by: Ligowski (1986) from River Widawka, and
by Oleksowicz (1986) from Bory Tucholskie, Gotdyn (1989) from River Radunia, Wotowski
(1992a) from fishpond in Ojcéw National Park, Szelag-Wasilewska & Gotdyn (1994) from lakes
at Bytéw and Chojnice.

General distribution — EUROPE: Latvia, France, Denmark (Conrad & Van Meel 1952), Russia
(Popova 1966), Ukraine (Asaul 1975), Italy (Alfinito 1982), Portugal (Rino & Pereira 1988,
1989-1990); ASIA: Japan (Fukushima 1954; Yamagishi 1977); Western Siberia (Popova 1966);
NORTH AMERICA: U.S.A. (Lemmermann 1913); CENTRAL AMERICA: Panama (Popova 1966);
SOUTH AMERICA: Venezuela (Huber-Pestalozzi 1955), Argentina (Conforti 1986; Tell & Conforti
1986).

Habitats — Stagnant, slow-flowing waters, lakes, puddles, ditches, and ponds.

*Trachelomonas hispida var. crenulatocollis (Maskell) Lemmermann 1910
(Plate XVIII: 1-3)

Syn.: T. crenulatocollis Maskell

Lorica 21.5-34.7 um long, 14.8-24.1 um wide, broadly oval, covered with tiny spines,
collar dentate at the rim. Found in site — 41: p(+); 27: p(+); pH 8.0-8.4.

Distribution in Poland — Previously recorded by: Drezepolski (1925) in the Tatra Mts, Luer-
Jezioranska (1939) from plankton of River Jeziorka, Kyselowa (1973) from fishponds enriched
with wastes from sugar beet factory, Skalska (1975) from Kochtéwka stream in Upper Silesia.

General distribution — Cosmopolitan.

Habitats — Small water bodies, puddles, peat bogs, swamps and ponds. Saprobity — Oligosa-
probic-mesosaprobic (Swirenko 1939).

*Trachelomonas hispida var. granulata Playfair 1915
(Fig. 188; Plates XIV: 9-10 & XVII: 7-9)

Syn.: T. australica (Playfair) Deflandre var. granulata (Playfair) Deflandre 1926, T. hispida var. verrucosa Dreze-
polski 1925

Lorica 18.0-27.5 um long, 13.5-21.3 um wide, broadly oval, covered with granules,
dark brown. Found in site — 41: p(+); pH 7.5.
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Figs 179-189. 179. Trachelomonas oblonga Lemmermann var. pulcherrima (Playfair) Popova; 180. T. botanica
Playfair var. borealis Playfair; 181-182. T. lacustris Drezepolski var. klebsii (Deflandre) Popova; 183-184. T. gra-
nulosa Playfair var. subglobosa Playfair; 185. T. ampuliphormis Roll; 186-187. T. hispida (Perty) Stein var. hispida;
188. T. hispida var. granulata Playfair; 189. T. hispida var. spinulosa Skvortzov.

Distribution in Poland — Previously recorded by: Drezepolski (1925) without exact informa-
tion about the sites of occurrence, Péttoracka (1968) from plankton of lakes with warmed waters,
Skalska (1975) from the strongly saline and polluted Kochtéwka stream in Upper Silesia.

General distribution — EUROPE: Russia (Popova 1966), Ukraine (Asaul 1975), Hungary (Uher-
kovich & Franken 1980); AUSTRALIA (Playfair 1915).

Habitats — Lakes, peat bogs, and ponds.

*Trachelomonas hispida var. spinulosa Skvortzov (Popova 1966)
(Fig. 189; Plate X VIII: 1)

Syn.: T. spinulosa (Skvortzov) Deflandre

Lorica 24.0-33.5 um long, 15.0-18.5 um wide, broadly oval, covered with spines,
dentate collar, dark brown. Found in site — 9: p(2); 10: p(1); 41: p(+); pH 7.5-8.0.
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Distribution in Poland — Previously it was found by Péttoracka (1968) and Sosnowska (1974)
from plankton in lakes with warmed water and in Mazurian Lake District.

General distribution — EUROPE: Russia (Popova 1951, 1966), Ukraine (Asaul 1975), Bulgaria;
ASIA: Western Siberia, Far East, China (Popova 1966).

Habitats — Swamps, ditches, puddles.

Notes — Similar to T. hispida var. crenualatocollis but with shorter and thicker spines.

*Trachelomonas polonica Drezepolski 1925 (Plate XVIII: 7)

Lorica 26.0-27.5 um long, 14.5-15.0 um wide, cylindrical, covered with short spines,
low and narrow collar. Found in site — 12: p(1); pH 7.1.

Distribution in Poland — Previously recorded by Drezepolski (1921/1922, 1925) from the
Tatra Mts and from a fishpond in Eukéw near Dgblin.

General distribution — EUROPE: Lithuania (Drezepolski 1921/1922), Ukraine (Koczwara 1916).

Habitats — Known from fishponds, village ponds.

*Trachelomonas allia Drezepolski 1925 (Plate X VIII: 5)

Lorica 26.6 um long, 16.0 um wide, cylindrical, covered with sharp thin spines, red-
dish-brown. Found in site — 64: p(+); pH 7.0.

Distribution in Poland — Described from the Tatra Mts by Drezepolski (1925).

General distribution — EUROPE: France (Deflandre 1926), Belgium (Conrad & Van Meel
1952), Russia (Popova 1966), Ukraine (Asaul 1975), Portugal (Rino & Pereira 1989-1990); ASIA:
Western Siberia, Indonesia (Popova 1966); AUSTRALIA: New Guinea (Vyvermann 1991); SOUTH
AMERICA: Brazil (Menezes & Fernandes 1987), Argentina (Tell & Conforti 1986).

Habitats — Ponds, lakes, ditches, ephemeral water bodies. Saprobity — Oligosaprobic to
B-mesosaprobic (Cyrus & Sladecek 1973).

*Trachelomonas dreZepolskiana Conrad ( Conrad & Van Meel 1952)
(Plate XVIII: 8-9)

Syn.: T. abrupta Swirenko var. cylindrica Drezepolski, T. subulata Skvortzov

Lorica 24.7-29.5 um long, 12.5-15.5 um wide, cylindrical, covered with short spines,
apical pore surrounded by annular thickening. Found in site — 28: p(+); 41: p(2); pH 6.0-7.5.

Distribution in Poland — Previously recorded by Szelag-Wasilewska and Gotdyn (1994) from
oligotrophic lakes near Bytéw and Chojnice.

General distribution — EUROPE: Lithuania (Drezepolski 1921/1922), Belgium (Conrad & Van
Meel 1952).

**Trachelomonas raciborskii Wotoszyniska var. incerta Drezepolski 1925
(Plate XIX: 1)

Lorica 16.3-17.5 um long, 15.3-16.0 um wide, broadly elliptical, smooth, few spines
at the anterior end, without collar. Found in site — 41: p(+); pH 7.9.

General distribution — EUROPE: Lithuania (Drezepolski 1925); ASIA: Indonesia — Java
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(Wotoszyniska 1914); SOUTH AMERICA: Venezuela (Deflandre 1928), Argentina (Tell & Conforti
1986).
Habitats — Fishponds, village ponds.

Trachelomonas bacillifera Playfair var. minima Playfair 1915 (Plate XVIII: 10-11)

Lorica 25.0-27.8 um long, 20.0-20.5 um wide, broadly elliptical, covered with blunt
rod-like extension, without collar. Found in site — 61: p(+); 62: p(1); 64: m(+) & p(+);
pH 7.0-8.2.

Distribution in Poland — In Krakéw-Czg¢stochowa Upland found in a fishpond in Ojcéw
National Park (Wotowski 1992a); previously recorded by Luer-Jeziorariska (1939) from River
Jeziorka, Kyselowa (1965) from ponds in southern Poland, Kyselowa (1966) from some ponds in
the basin of the upper River Vistula, and by Bucka and Kyselowa (1967) from fishponds at
Gotysz and Landek.

General distribution — EUROPE: France (Conrad & Van Meel 1952), Romania (Péterfi 1962),
Hungary (Hortobagyi 1963), Russia (Popova 1966); AFRICA: Ivory Coast (Bourrelly 1961b);
NORTH AMERICA: U.S.A. (Conforti & Joo 1994); SOUTH AMERICA: Argentina (Tell & Conforti
1986); AUSTRALIA (Playfair 1915).

Habitats — Fishponds, lakes, ditches.

***Trachelomonas hirta Da Cunha var. duplex Deflandre 1926 (Plate X VIII: 6)

Lorica 25.5 um long, 16.5 um wide, elliptical, irregularly covered with strong spines,
reddish-brown. Apical pore without collar. Found in site — 41: p(+); pH 8.0.
General distribution — AFRICA: Madagascar (Deflandre 1926); SOUTH AMERICA: Argentina

(Tell & Conforti 1986).
Habitats — Lakes and ponds.

**Trachelomonas robusta Swirenko em. Deflandre 1926 (Plate XIX: 2-4)

Lorica 19.2-21.0 um long, 16.1-17.0 um wide, broadly oval, yellowish-brown,
covered with rare, strong spines. Apical pore surrounded by spines. Found in site — 41:
p(1); pH 8.0.

General distribution — EUROPE: France (Deflandre 1926; Couté & Iltis 1981), Holland (Con-
rad & Van Meel 1952), Russia (Popova 1966), Ukraine (Asaul 1975), Portugal (Rino & Pereira
1988, 1989-1990); ASIA: Japan (Yamagishi 1977); AFRICA: Burundi (Caljon 1988), Chad (Com-
pére 1975); NORTH AMERICA; SOUTH AMERICA: Venezuela, (Deflandre 1928), Argentina (Tell
& Conforti 1986).

Habitats — Swamps, ponds, puddles. Saprobity — Oligosaprobic (Swirenko 1939).

Notes — Similar to T. superba, but smaller and regularly covered by spines.

*Trachelomonas superba Swirenko em. Deflandre 1926 (Fig. 190)

Lorica 27.0-29.5 um long, 24 um wide, broadly elliptical, covered by sharp, fine
spines, without collar. Found in site — 64: m(+); pH 8.4.

Distribution in Poland — Previously recorded by Luer-Jezioranska (1939) from River Jeziorka.
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General distribution — Cosmopolitan, common.
Habitats — Lakes, puddles, swamps, village and fishponds, rivers.
Notes — The length of lorica shorter than given in diagnosis.

**Trachelomonas mirabilis Swirenko var. minor Woronichin (Popova 1966) (Fig. 191)

Lorica 25.5-26.0 um long, 20.5 um wide, ellipsoid, brown, ornamented with scattered
conical spines of various lengths. Collar 2.5 um high with sharp conical spines at the
rim. Found in site — 64: p(+); pH 7.5.

General distribution — Rare. EUROPE: Latvia, Estonia, Belorussia (Popova 1966), Ukraine
(Asaul 1975); ASIA: Western Siberia (Popova 1966).
Habitats — Swamps, puddles, mud, and ponds.

**Trachelomonas sarmatica Drezepolski 1925 (Plate XIX: 7-10)
Lorica 20-22.0 um long, 11-13.0 um wide, elliptical-trapezoid shaped, covered with
short spines. Found in site — 3: p(2); 26: m(+); pH 6.6-7.5.

General distribution — EUROPE: Ukraine (Drezepolski 1925).
Habitats — Village ponds, fishponds and small artificial water bodies.

Seria Helicoideae

**Trachelomonas eurystoma Stein var. producta Playfair (Huber-Pestalozzi 1955)
(Plate XIX: 5)

Lorica 26.5 um long, 18.5 um wide, ovoid, posterior end gradually narrowed, ending
with short verruca, collar crenated, light-brown. Found in site — 64: p(+); pH 7.0.

General distribution — EUROPE: Holland, Austria, Germany (Conrad & Van Meel 1952); AUS-
TRALIA (Huber-Pestalozzi 1955).
Habitats — Ponds. Saprobity — B-mesosaprobic (Cyrus & Sladeéek 1973).

**Trachelomonas ovoides Conrad 1952 (Figs 192-193; Plate XIX: 6)

Lorica 15.0-20.5 pm long and 13.0-16.5 um wide, obovoid, covered with tiny gra-
nules arranged in spirals. Apical pore without collar. Found in site — 29: p(1); pH 7.0.

General distribution — EUROPE: Belgium (Conrad & Van Meel 1952); ASIA: Japan (Yamagishi
1977).

Habitats — Stagnant waters, ponds.

Subsectio AMPULIFORMES
Seria Erectae

**Trachelomonas recticollis Deflandre 1926 (Plate XX: 5-6)

Syn.: T. euchlora Awar. var. minor Playfair (according to Popova 1966)

Lorica 20.9-23.1 um long, 14.5-16.8 um wide, oval, smooth, brown. Collar 2.5 um
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Figs 190-199. 190. Trachelomonas superba Swirenko em. Deflandre; 191. T. mirabilis Swirenko var. minor Woroni-
chin; 192-193. T. ovoides Conrad; 194-195. T. manginii Deflandre; 196-197. T. planctonica Swirenko fo. planctoni-
ca; 198. T. planctonica fo. oblonga (Drezepolski) Popova; 199. T. planctonica fo. ornata (Skvortzov) Popova.

high, cylindrical, smooth at the rim, with annular thickening at the base. Found in site
—56: p(1); pH6.5.

General distribution — EUROPE: Russia (Safonova 1965), Ukraine (Asaul 1975), Romania
(Péterfi 1986); ASIA: Western Siberia (Popova 1966); SOUTH AMERICA: Argentina (Tell & Con-
forti 1986); AUSTRALIA (Huber-Pestalozzi 1955; Popova 1966).

Habitats — Rich humic waters, small water bodies.

**Trachelomonas manginii Deflandre var. subpunctata Safonova 1963
(Figs 194-195; Plate XX: 1-4)

Lorica 14.0-22.5 pm long, 12.5-16.5 um wide, oval, yellowish-brown, smooth or
with minute pin-points. Apical pore surrounded by cylindrical collar. Found in site — 41:
p(+); pH 7.0.
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General distribution — Cosmopolitan, common.
Habitats — Various water bodies, during autumn and winter.

*Trachelomonas planctonica Swirenko 1939 fo. planctonica
(Figs 196-197; Plate XXI: 1-7)

Lorica 18.0-35.0 um long, 14.0-27.0 um wide, broadly elliptical, covered with pores
and granules, with dentate collar, reddish brown. Found in site — 3: p(2); 12: p(2); 27:
p(+=2); 28: p(1); 36; p(2); 41: p(+-1); 54; p(1); 64: p(+-2); pH 6.6-8.5.

Distribution in Poland — Common.

General distribution — Cosmopolitan, very common.

Habitats — Stagnant waters, fishponds, puddles, ditches, by the banks of lakes and in small

rivers and village ponds. Saprobity — Oligosaprobic-mesosaprobic (Swirenko 1939), oligosa-
probic to B-mesosaprobic (Cyrus & Sladecek 1973).

*Trachelomonas planctonica fo. oblonga (Drezepolski) Popova 1966 (Fig. 198)
Syn.: T. planctonica var. oblonga Drezepolski 1925

Lorica 24.2-30.0 um long, 17.0-21.0 um wide, oblong, collar straight truncate at the
top. Found in site — 27: p(+), 31: p(1); pH 6.6-8.3.

Distribution in Poland — Previously recorded in Przeczyce dam reservoir on River Przemsza
(Sieminiak 1984) and from River Radunia (Gotdyn 1989).

General distribution — Cosmopolitan.

Habitats — Lakes, ponds, puddles, small rivers.

**Trachelomonas planctonica fo. ornata (Skvortzov) Popova 1966
(Fig. 199; Plate XXI: 8-9)

Lorica 20.5-22.5 um long, 15.1-17.5 um wide, elliptical, verrucose and covered with
pores, collar with irregular rim. Found in site — 27: p(2); 64: p(+); pH 6.5-7.0.
General distribution — EUROPE: Holland (Conrad & Van Meel 1952), Russia (Popova 1966);

ASIA: Western Siberia, China (Popova 1966).
Habitats — Planktonic, puddles, lakes, fishponds and village ponds.

**Trachelomonas ampuliphormis Roll (Starmach 1983) (Fig. 185)

Lorica ca 25.0 um long, 15.0 um wide, flask-shaped, smooth with short straight collar,
light brown. Found in site — 92: p(+); pH 6.8.

General distribution — EUROPE: Russia, Ukraine (Popova 1966; Asaul 1975); ASIA: Manchu-
ria (Skvortzov after Deflandre 1926); AUSTRALIA (Playfair 1915).

Habitats — Swamps and fishponds.

**Trachelomonas pavlovskoénsis (Poljanskij) Popova 1966 fo. pavlovskoénsis
(Plate XX: 7-8)

Syn.: T. arnoldiana Skvortzov var. decurtata Skvortzov sensu Bourrelly 1947.



K. Wotowski: Studies on euglenophytes (S Poland) 63

Lorica 21.0-23.0 um long, 16.5-18.5 wm wide, ovoid to oval, yellowish brown or
colourless, thickly punctate or covered with spines. Collar smooth, sometimes crenate at
the rim. Found in site — 64: p(1); pH 7.0.

General distribution — EUROPE: France (Bourrelly 1947), Russia (Popova 1966), Ukraine
(Asaul 1975); ASIA: Western Siberia (Popova 1966).

Habitats — Planktonic, lakes and ponds at pH 6.0 (Popova 1966). Saprobity — B-mesosaprobic
(Cyrus & Sladecek 1973).

**Trachelomonas pavloskoénsis fo. ellipsoidea Popova 1955 (Plate XX: 9)

Lorica 36.5-37.0 um long, 23.5-24.0 um wide, ellipsoid, verrucose; collar 4 um high,
smooth at the rim. Found in site — 35: p(1); 36: p(2); pH 6.9-8.0.

General distribution — EUROPE: Russia (Popova 1966), Ukraine (Asaul 1975); ASIA: Western
Siberia (Popova 1966).

Habitats — In polluted water bodies, field ponds, sometimes with T. paviovskoénsis fo. pavlov-
skoénsis.

Trachelomonas dubia Swirenko em. Deflandre fo. dubia Deflandre 1926 (Fig. 200)

Lorica 24.8 um long, 11.5 um wide, elliptical, smooth, collar cylindrical, reddish-
brown. Found in site — 55: p(1); pH 6.6.

Distribution in Poland — Recorded in Krakéw-Czg¢stochowa Upland in Pilica springs by
Kadtubowska (1964); found also by Czosnowski (1948) from clay-pit at Capki near Zakopane
and near Krakéw at Piaski Wielkie.

General distribution — Cosmopolitan.

Habitats — Puddles, lakes, swamps, springs, clay-pits and field ponds. Saprobity — Oligosa-
probic (Swirenko 1939).

Seria Incurvae

*Trachelomonas similis Stokes fo. similis (Popova 1955)
(Figs 201-202; Plate XXII: 1-4)

Lorica 23.0-25.0 um long, 16.0-17.5 um wide, ellipsoid, covered with scattered punc-
tations, collar bent, irregularly dentate. Found in site — 28: p(1); 64: p(+); pH 6.5-7.0.

Distribution in Poland — Common.

General distribution — Cosmopolitan.

Habitats — Humic waters, polluted waters, ditches and ponds; also in salt water of Panama
Canal (Prescott 1955). Saprobity — Catharobic (Lemmermann 1913), oligosaprobic (Swirenko
1939), B-mesosaprobic (Cyrus & Sladecek (1973).

**Trachelomonas similis var. spinosa Huber-Pestalozzi 1955 (Plate XXII: 5-6)

Lorica ca 22 pum long, 12.5 pum wide, collar about 1-1.5 pm high, covered in spines.
Dimensions of lorica are smaller than given by Huber-Pestalozzi (1955: 30 um long, 23
um wide, collar 4 um high). Found in site — 64: p(+); pH 8.5.
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Figs 200-204. 200. Trachelomonas dubia Swirenko em. Deflandre fo. dubia; 201-202. T. similis Stokes fo. similis;
203. T. gregussii Hortobagyi var. danubialis Hortobagyi; 204. T. caudata (Ehrenberg) Stein fo. caudata.

General distribution — Rare. EUROPE: Holland (Huber-Pestalozzi 1955); AFRICA: Ivory Coast
(Bourrelly 1961b); SOUTH AMERICA: Brazil (Menezes & Fernandez 1987).
Habitats — Ponds.

**Trachelomonas gregussii Hortobdgyi var. danubialis Hortobagyi 1979 (Fig. 203)

Lorica 20.0-22.5 um long, ca 16.5 um wide, elliptical, irregularly ornamented by ver-
micular granules, without collar. Found in site — 12: p(+); pH 7.1.

General distribution — Known only from EUROPE: Hungary (River Danube at Budapest; Hor-
tobdgyi 1979).

Habitats — Rivers, and village ponds.

Notes — The variety has the same ornamentation of the lorica as the type but is different in that
it lacks a collar.

Sectio II CAUDATAE
Subsectio CALLIFERAE
Seria Spiniferae

*Trachelomonas caudata (Ehrenberg) Stein fo. caudata (Starmach 1983)
(Fig. 204; Plates XXII: 7-9 & XXIII: 1-9)

Lorica 40.0-41.0 um long, 20.0-21.5 um wide, elongate-ellipsoid, collar 3.7-5.6 um
high, with spines ca 3.7 um long at the distal end where it is slightly widened. Posterior
end gradually tapering to a conical cauda. Found in site — 55: p(4); pH 6.6.

Distribution in Poland — Common.
General distribution — Cosmopolitan.
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Habitats — Fishponds, ditches, puddles, small rivers, swamps, and field ponds. Saprobity
— B-mesosaprobic (Cyrus & Sladeéek 1973).

STROMBOMONAS Deflandre 1930

*Strombomonas acuminata (Schmarda) Deflandre 1930 (Plate XXIV: 1-2)

Lorica ca 44.0-46.5 um long, 24.5-25.0 um wide, slightly trapezoid, covered with
irregular small thickenings, high collar, thick conical spine at the posterior end. Found in
site — 55: p(2); pH 6.6.

Distribution in Poland — Previously recorded by Kotliiska (1976) from Lake Rusatka in
Poznan.

General distribution — Cosmopolitan.

Habitats — Fishponds, small lakes, puddles and field ponds.

**Strombomonas planctonica (Wotoszyniska) Popova 1955 (Plate XXIV: 3)

Syn.: Trachelomonas affinis Lemmermann var. planctonica Woloszynska

Lorica 42.0-47.5 um long, 22.9-32.0 um wide, ovoid or pyriform, yellow-brown, ver-
rucose, gradually tapering to a conical cauda. Collar smooth at the rim. Found in site
—41: p(2); pH 8.0.

General distribution — EUROPE: Russia (Popova 1955), Ukraine (Asaul 1975); ASIA: Uzbekis-
tan, China (Popova 1966); SOUTH AMERICA: Brazil (Conforti 1993).

Habitats — Ponds, lakes, small rivers, ditches, polluted waters. Saprobity — B-mesosaprobic
(Cyrus & Sladecek 1973).

ASCOGLENA Stein 1878

**Ascoglena viridis Popova 1947 (Fig. 205)

Envelope 40.0 um long, 15.5 um wide, flask-shaped, light-yellow, attached to substra-
tum at posterior end. Cell 30.0 um long, 11 um wide, fusiform. Star-like chloroplasts
without pyrenoids, with one paramylon grain in centre. Nucleus situated in the posterior
part of the cell; stigma situated on the reservoir. Found in site — 41: m(+); pH 8.0.

General distribution — EUROPE: Russia (Popova 1947), Czech Republic (Cyrus & Sladecek
1973), Ukraine (Asaul 1975); ASIA: West Siberia (Popova & Safonova 1976).

Habitats — Planktonic, puddles, by the bank of a lake, ponds, sewage treatment plants.
Saprobity — B-mesosaprobic (Cyrus & Sladecek 1973).

Notes — Only one specimen was found.
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206 207

Figs 205-207. 205. Ascoglena viridis Popova; 206-207. Colacium vesiculosum Ehrenberg fo. cyclopicola (Gicklhorn)
Popova & Safonova.

COLACIUM Ehrenberg 1838

*Colacium vesiculosum Ehrenberg fo. cyclopicola (Gicklhorn) Popova & Safonova 1976
(Figs 206-207)

Syn.: Cyclidiopsis arbuscula Stein 1878, Euglena cyclopicola Gieklhorn 1925, Colacium sideropus Skuja 1939,
Colacium cyclopicola (Gieklh.) Bourrelly 1947

Cells 15.5-26.5 um long, 10.5-17.5 um wide, ovoid to oblong. Found in site — 27:
p(+); 64: p(+); pH 8.5.

Distribution in Poland — Previously recorded by Krzeczkowska-Wotoszyn (1966) from fish-
ponds at Gotysz, Chudyba (1974, 1975, 1979) from Lake Kortowskie and lakes of Mazurian
Landscape Park, and Burchardt (1977) from Lake Patnowskie.

General distribution — Cosmopolitan, common.

Habitats — Ponds, lakes, forest puddles, on planktonic crustaceans and rotifers. According to
Prescott (1955) in salt water of Panama Canal. Saprobity — Mesosaprobic (Kolkwitz & Marsson
1908); B-mesosaprobic (Cyrus & Sladecek 1973).

LEPOCINCLIS Perty 1849

Lepocinclis ovum (Ehrenberg) MinkiewiC var. ovum (Starmach 1983)
(Figs 208-210; Plate XXIV: 4)

Cells 18.0-37.0 um long, 12.0-22.3 pum wide, broadly elliptical each with small,
short, rounded extension at the posterior end. Found in site — 22: p(+); 23: p(1); 26: p(1);
28; p(1); 41: p(1); 50: p(+); S1: p(+); 55: p(+); 56: p(2); 62: p(1); pH 6.5-8.6

Distribution in Poland — Previously recorded in the Krakéw-Czgstochowa Upland in a fish-
pond in the Ojcow National Park. Common.

General distribution — Cosmopolitan.
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Habitats — Planktonic in stagnant and slow-flowing waters, streams, rivers, ponds, lakes,
swamps, ditches, rice-fields and fishponds; also in radioactive wastes (Lackey 1958). Saprobity
— Mesosaprobic (Kolkwitz & Marsson 1908), a--mesosaprobic (Cyrus & Sladecek 1973).

*Lepocinclis ovum var. palatina Lemmermann 1910 (Figs 211-212; Plate XXIV: 5)

Cells 20.0-29.6 um long, 17.0-21.5 um wide, ovoid, covered with ridges, each cell
has small projection at the posterior end. Found in site — 22: p(3); pH 8.6.

Distribution in Poland — Previously recorded by Kyselowa (1973) in ponds enriched with or-
ganic wastes.

General distribution — EUROPE: Germany (Lemmermann 1910), Ukraine (Koczwara 1916;
Drezepolski 1925; Asaul 1975), Romania (Tarnavischi ez al. 1956), Russia (Popova & Safonova
1976), Bulgaria (Kiryakov 1983); ASIA: Western Siberia, China, India (Popova & Safonova
1976).

Habitats — Ponds, swamps, lakes.

Figs 208-219. 208-210. Lepocinclis ovum (Ehrenberg) Minkiewi¢ var. ovum; 211-212. L. ovum var. palatina Lem-
mermann; 213-214. L. ovum var. striata (Hiibner) Lemmermann; 215-216. L. steinii Lemmermann; 217. L. nayalii
Conrad; 218-219. L. acicularis Francé.
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**epocinclis ovum var. striata (Hiibner) Lemmermann 1901 (Figs 213-214)

Cells 31.0-32.5 um long, ca 14.0 um wide, oval, covered with oblique ridges, poste-
rior end of each cell has short extension. Found in site — 13: p(2); pH 10.0.

General distribution — EUROPE: Germany (Lemmermann 1901, 1910), Belgium, Latvia (Con-
rad 1935), France (Popova & Safonova 1976), Ukraine (Drezepolski 1925).
Habitats — Small water bodies, puddles, swamps, and village ponds.

*Lepocinclis steinii Lemmermann 1901 (Figs 215-216)

Cell 22.2 um long, 11.1 um wide, shortly fusiform, bluntly truncate at the anterior
end. Found in site — 26: p(+); pH 7.0.

Distribution in Poland — Previously recorded by: Czosnowski (1948) in Piaski Wielkie near
Krakow, Kyselowa (1973) in ponds with organic wastes, and Rakowska (1976) from River Bzura.

General distribution — Cosmopolitan.

Habitats — Planktonic, benthic, small water bodies, swamps, ditches, puddles, ponds.
Saprobity — B-mesosaprobic (Cyrus & Sladecek 1973).

*Lepocinclis nayalii Conrad 1935 (Fig. 217)

Cell ca 26.2 um long, 19.0 um wide, onion shaped, conically elongated at the anterior
end, with short wart at the posterior end. Found in site — 70: p(+); pH 7.5.

Distribution in Poland — Previously recorded by Burchardt (1976, 1977) in the Lake Patnow-
skie.

General distribution — EUROPE: Hungary (Uherkovich & Schmidt 1974; Uherkovich & Lantos
1984); AFRICA: Egypt (Conrad 1935).

Habitats — Rivers, swamps, ponds, lakes.

**epocinclis acicularis Francé (Starmach 1983) (Figs 218-219)

Cell 25.0 um long, 8.5 um wide, fusiform. Pellicle with a few spiral striae. Chloro-
plasts plate-shaped. Two large annular paramylon grains, located laterally. Found in site
—70: p(+); pH 7.5.

General distribution — EUROPE: Ukraine (Asaul 1975), France (Capdeville 1985); ASIA: Ma-
laya (Prowse 1958); NORTH AMERICA: U.S.A. (Thompson 1938).

Habitats — Swamps, ditches, peat bogs, lakes, ponds.

**epocinclis playfairiana Deflandre (Starmach 1983) (Plate XXIV: 6-7)

Cells ca 37.5 pum long, ca 20.0 um wide, onion shaped, each cell with bent, conical,
hyaline cauda; top of anterior part rostrate; pellicle spirally striated; chloroplasts numer-
ous, discoid. Found in site — 53: m(+); pH 8.4.

General distribution — Rare. EUROPE: France (Conrad 1935), Ukraine (Asaul 1975), Czech
Republic (Cyrus & Sladecek 1973), Bulgaria (Kiryakov 1983); AUSTRALIA (Conrad 1935).

Habitats — Village ponds, fishponds and puddles.
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PHACUS Dujardin 1841

Sectio PHACUS

*Phacus stokesii Lemmermann 1910 (Figs 220-221; Plate XXV: 1-2)
Syn.: Cyslonura orbiculata Stokes 1886

Cell ca 36.5-40.0 um long, 33.5-36.0 um wide, irregularly heart shaped. Found in site
—27: p(+); pH 8.3.

Distribution in Poland — Previously recorded by Drezepolski (1925) without stating the site of
occurrence, and Stawiriski (1969) from fish ponds at Ochaby.

General distribution — EUROPE: Germany (Lemmermann 1910), Ukraine (Asaul 1975),
France, Russia (Popova & Safonova 1976), Hungary (Nemeth 1997); NORTH AMERICA: U.S.A.
(Walton 1915); SOUTH AMERICA: Argentina (Tell & Conforti 1986); ASIA: India (Naidu 1966),
Malaya (Prowse 1958), West Siberia, China (Popova & Safonova 1976).

Habitats — Swamps, puddles, ponds. Saprobity — Catharobic (Lemmermann 1913).

*Phacus corculum Pochmann 1941 (Figs 222-224; Plate XXV: 3)

Syn.: Ph. brevicaudata Lemmermann in Skvortzov 1937

Cell 17.5-27.0 um long, 17.0-23.5 um wide, heart shaped. Found in site — 64: p(+);
pH 7.5.

Distribution in Poland — Previously recorded by Stawifiski (1969) in various water bodies near
Bielsko-Biata.

General distribution — EUROPE: Hungary (Hortobdgyi 1947); ASIA: India (Pochmann 1941);
AFRICA: Senegal (Compere 1991).

Habitats — Lakes and ponds.

*Phacus parvulus Klebs 1883 (Figs 225-227; Plate XXV: 4-5)

Cells 18.0-27.5 um long, 7.7-16.0 um wide, obovoid, each cell obliquely truncate at
the anterior end, with short extension at the posterior end. Found in site — 23: p(2);
27: p(1); 41: p(1); 70: p(1); pH 6.9-8.0.

Distribution in Poland — Previously recorded by: Liebetanz (1925) from Kujawy salt ponds,
Stawinski (1969) from Ochaby fishponds and various water bodies near Bielsko Biata, Szyszka
(1976) from Lake Gostawickie a reservoir receiving hot water discharge, Burchardt (1977) in
plankton of Lake Patnowskie, Chudyba (1984) in plankton of brackish water and in Lake Garbag
Chudyba (1990).

General distribution — Cosmopolitan, common.

Habitats — Stagnant water bodies: puddles, ponds, lakes. Saprobity — Oligosaprobic (Kolkwitz
& Marsson 1908).

*Phacus pusillus Lemmermann 1910 (Figs 228-231; Plate XXV: 13)

Syn.: Ph. parvulus Klebs var. pusillus (Lemmermann) Popova 1955

Cells 20.0-23.5 um long, 8.0-9.0 um wide, ovoid, flattened. Found in site — 65: p(1); pH 7.0.
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Figs 220-237. 220-221. Phacus stokesii Lemmermann; 222-224. Ph. corculum Pochmann; 225-226. Ph. parvulus
Klebs; 227-231. Ph. pusillus Lemmermann; 231-234. Ph. dangeardii Lemmermann; 235-237. Ph. agilis Skuja.

Distribution in Poland — Previously recorded by: Czosnowski (1952) from puddles near Kra-
kéw and Stawinski (1969) from various water bodies near Bielsko-Biata.

General distribution — Cosmopolitan, common.

Habitats — Plankton and benthos in slow-flowing and stagnant waters, ponds, fishponds, pud-
dles. Saprobity — Catharobic (Lemmermann 1913), oligosaprobic-mesosaprobic (Swirenko 1939),
oligosaprobic to o-mesosaprobic (Zelinka & Marvan 1961), B-o-mesosaprobic (Cyrus & Sla-
decek 1973).

*Phacus dangeardii Lemmermann 1910 (Figs 232-234; Plate XXV: 14)

Cell 18.0-20.5 um long, 6.5-10.0 um wide, ovoid, flattened. Found in site — 41: p(+);
pH 8.1.
Distribution in Poland — Previously recorded by: Stawinski (1969) in various water bodies

near Bielsko-Biata, Burchardt (1977) in plankton of Lake Patnowskie, and Dambska et al. (1978)
in lakes in Wielkopolska National Park.
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General distribution — EUROPE: France (Pochmann 1941), Romania (Péterfi 1969), Russia
(Popova & Safonova 1976), Ukraine (Asaul 1975); NORTH AMERICA: U.S.A. (Walton 1915);
ASIA: Malaya (Prowse 1958), South India (Naidu 1966), Western Siberia (Popova & Safonova
1976).

Habitats — Planktonic, in ditches, ponds, lakes and by river banks. Saprobity — Catharobic
(Lemmermann 1913).

*Phacus agilis Skuja 1926 (Figs 235-237)
Syn.: Ph. parvula Klebs in Mainx 1927

Cells 15.1-18.3 um long, 9.2 um wide, each cell oval with small depression at the
anterior end, short blunt extension at the posterior end. Found in site — 64: p(+); 70: m(+);
pH 6.8-7.5.

Distribution in Poland — Previously found by Kyselowa (1973) in plankton of ponds enriched
with organic wastes.

General distribution — EUROPE: Latvia (Skuja 1926), Germany (Pochmann 1941), Hungary
(Hortobagyi 1966), Ukraine (Asaul 1975), Russia (Popova & Safonova 1976); ASIA: West Siberia
(Popova & Safonova 1976), Malaya (Prowse 1958), Indonesia, Vietnam; AFRICA: Ivory Coast
(Bourrelly 1961b).

Habitats — Planktonic and benthic, lakes, ponds, puddles, forest water bodies. Saprobity
— B-mesosaprobic (Cyrus & Sladecek 1973).

*Phacus acuminatus Stokes var. acuminatus (Huber-Pestalozzi 1955)
(Fig. 238; Plate XXV: 6 & 8)

Cells 25.0-49.5 pum long, 17.0-35.0 um wide, each cell broadly oval, with incision at
the anterior end, short extension at the posterior end. Found in site — 22: m(2); 27: p(+-1);
41: p(+) & m(1); 59: p(1); 65: p(2); 86: p(+); pH 6.8-7.5.

General distribution — Cosmopolitan.

Habitats — Planktonic, benthic, various types of water bodies. Saprobity — Catharobic (Lem-
mermann 1913), oligosaprobic-mesosaprobic (Swirenko 1939), o-B-mesosaprobic (Cyrus & Sla-
decek 1973).

***Phacus acuminatus var. indica Huber-Pestalozzi 1955 (Fig. 239)

Syn.: Ph. triqueter (Ehrenberg) Dujardin sensu Skvortzov 1937; Ph. acuminatus Stokes ssp. indica Pochmann

Cell 30.7 um long, 22.5 um wide, pentagonal, with two large paramylon grains. Found
in site — 86: p(+); pH 6.8.

General distribution — ASIA: India (Huber-Pestalozzi 1955).
Habitats — Ponds, puddles, and “Elzbieta” spring with partly rotted leaves.

*Phacus circulatus Pochmann 1942 (Plate XXVII: 4)

Syn.: Ph. orbicularis Hiibner var. Zmudae Namystowski 1921

Cells 20-23 pum long, 20 um wide, more or less spherical, each cell with one large,
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centrally located paramylon grain; pellicle longitudionaly striated. Cauda very short and
bent. Found in site — 41: m(+); pH 7.5.

Distribution in Poland — Previously recorded by Namystowski (1921) in Krakéw in a pond.

General distribution — Not common. EUROPE: Romania (Péterfi 1962), Hungary (Hortobagyi
1966); ASIA: Malaya (Prowse 1958).

Habitats — Swamps, fishponds, and village ponds.

*Phacus brachykentron Pochmann 1941 (Fig. 240; Plate XXV: 12)

Syn.: Ph. pleuronectes Dujardin var. rothertii Namystowski 1921

Cell 27.6 um long, 17.6 um wide, oval with short, sharp cauda. Found in site — 8: p(1);
pH 6.6.

Distribution in Poland — Previously recorded by Namystowski (1921) from a pond in the D¢b-
niki quarter of Krakéw.

General distribution — EUROPE: Germany (Pochmann 1941), Czech Republic (Fott & Komarek
1960), Hungary (Hortobdgyi 1963); CENTRAL AMERICA: Panama (Prescott 1955); AFRICA: Chad
(Compere 1975).

Habitats — Swamps, puddles, ditches, lakes, ponds, salt marshes. Saprobity — o-B-mesosa-
probic (Cyrus & Sladecek 1973).

*Phacus inflexus (Kiss) Pochmann 1941 (Figs 241-244)
Syn.: Euglena inflexa Kisselev 1931

Cells 23.0-26.5 um long, 5.5-10.7 um wide, almost pancake shaped, flat. Found in
site — 23: p(1); 27: m(3); 41: p(2); pH 7.0.

Distribution in Poland — Previously recorded by Kyselowa (1973) in ponds with organic
waste.

General distribution — EUROPE: Germany (Pochmann 1941), Czech Republic (Cyrus & Sladecek
1973), Hungary (Nemeth 1997), Russia (Popova & Safonova 1976); NORTH AMERICA: Florida;
CENTRAL AMERICA: Guadeloupe (Popova & Safonova 1976); SOUTH AMERICA: Argentina (Tell
& Conforti 1986); AFRICA: Chad (Iltis 1972).

Habitats — Planktonic and benthic in ponds, lakes, puddles. Saprobity — B-mesosaprobic
(Cyrus & Sladecek 1973).

**Phacus striatus Francé (Popova & Safonova 1976) (Fig. 245)
Syn.: Ph. aenigmatica Drezepolski 1921/1922

Cells 24.5-27.0 um long, 8.2 um wide, pyriform, ovoid or obovoid, each cell slightly
narrowed at the middle, with long, hyaline cauda at the end. Keel as long as cell length.
Pellicle spirally striated from the left to the right. Chromatophores small, discoid. Para-
mylon grains three, discoid, lying peripherally. Found in site — 26: p(+); 27: p(+) & m(+);
pH 8.0-8.4.

General distribution — Cosmopolitan, common.

Habitats — In plankton and benthos, small water bodies, lakes, ponds. Saprobity — Catharobic
(Lemmermann 1913), oligosaprobic — o-mesosaprobic (Popova & Safonova 1976).

Figs 238-250. 238. Phacus acuminatus Stokes var. acuminatus; 239. Ph. acuminatus var. indica Huber-Pestalozzi;
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Figs 238-250. 238. Phacus acuminatus Stokes var. acuminatus; 239. Ph. acuminatus var. indica Huber-Pestalozzi;
240. Ph. brachykentron Pochmann; 241-244. Ph. inflexus (Kiss) Pochmann; 245. Ph. striatus Francé; 246-248. Ph.
oscillans Klebs; 249-250. Ph. skujae Skvortzov.

*Phacus oscillans Klebs 1883 (Figs 246-248)

Cells 23.0-35.1 um long, 7.5-13.3 um wide, oval, each cell narrowing at the anterior
end, two lobes, one higher than the other and sharp or blunt extension at the posterior
end. Found in site — 23: m(1); 26: p(+) & m(1); 41: p(1); pH 6.6-7.6.

Distribution in Poland — Previously recorded from Ochaby fishponds and different water
bodies near Bielsko Biata by Stawiriski (1969), from springs and ponds in Rogozno (L6dZ Prov.),
from the area of salt pans near Le¢czyca (Plinski 1970, 1971), from Lake Gostawickie, a reservoir
receiving hot water discharge (Szyszka 1976), and from plankton of Lake Patnowskie (Burchardt
1977).

General distribution — Cosmopolitan.

Habitats — Planktonic and benthic, in ponds, lakes, forest water bodies. Saprobity — Oligosa-
probic (Popova & Safonova 1976).
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*Phacus skujae Skvortzov (Popova & Safonova 1976) (Figs 249-250)

Syn.: Ph. pusilla Lemmermann sensu Skuja 1926

Cells 21.6-23.0 um long, 6.6-8.5 um wide, fusiform in outline, slightly bent and flat-
tened. Found in site — 68: p(2); pH 7.5.

Distribution in Poland — Previously recorded by: Stawinski (1969) from Goczatkowice dam
reservoir, and various water bodies near Bielsko-Biata, Burchardt et al. (1979) from reservoirs at
Ptawniowice near Poznan.

General distribution — Cosmopolitan.

Habitats — Planktonic and benthic in ponds, lakes and slow-flowing rivers. Saprobity
— B-mesosaprobic (Cyrus & Sladecek 1973).

*Phacus undulatus Pochman 1941 var. undulatus (Fig. 251; Plate XXV: 7)

Syn.: Ph. pleuronectes (Ehrenberg) Dujardin var. incerta Koczwara 1916

Cells 22.2-42.5 um long, 18.5-20.5 um wide, each cell oval in outline, corrugated at
the rim, with a long curved cauda at the posterior end. Found in site — 41: p(+); 70: m(+);
pH 7.5-8.1.

Distribution in Poland — Previously recorded by: Pochmann (1941) from Silesia, Stawiriski
(1969) from Goczatkowice dam reservoir, and from various water bodies near Bielsko-Biata,
Rakowska (1976) from River Bzura near Wyszogrdd, and Krzeczkowska-Wotoszyn (1977) from
ponds with organic wastes.

General distribution — Cosmopolitan, common.

Habitats — Benthic and planktonic, in fish and village ponds, lakes, swamps, ditches; also in
salt water of Panama Canal (Prescott 1955).

*Phacus unguis Pochmann 1941 (Figs 252-254; Plate XXV: 9)

Cells 29.5-40.0 um long, 16.5-22.9 um wide, oval, each cell slightly corrugated at the
rim with short cauda at the posterior end. Found in site — 41: p(+-1); pH 7.5-7.9.

Distribution in Poland — Previously recorded by Stawiriski (1969) from various water bodies
near Bielsko-Biata.

General distribution — EUROPE: Germany (Pochmann 1941), Hungary (Hortobagyi 1966),
Ukraine (Asaul 1975), Russia (Popova & Safonova 1976), Czech Republic (Wotowski 1992c¢);
ASIA: Japan (Yamagishi 1977); SOUTH AMERICA: Argentina (Yacubson 1965; Tell & Conforti
1986); AFRICA: Chad (Compere 1975).

Habitats — Lakes, village and fishponds, swamps.

**Phacus indicus Skvortzov 1922 (Figs 255-256)

Syn.: Ph. caudata Hiibner var. volicensis Drezepolski 1925

Cells 26.6—43.0 um long, 10.3-19.5 um wide, each cell oval in outline with few deep
incisions at the rim, straight sharp cauda at the posterior end. Found in site — 86: p(1);
pH 8.4.

General distribution — EUROPE: Ukraine (Drezepolski 1925; Asaul 1975); ASIA: Afganistan
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Figs 251-256. 251. Phacus undulatus Pochmann var. undulatus; 252-254. Ph. unguis Pochmann; 255-256. Ph. indicus
Skvortzov.

(Hirano 1966), China, India (Pochmann 1941); SOUTH AMERICA: Argentina (Tell & Conforti
1986).

Habitats — Stagnant waters, ponds, puddles, lakes and “Elzbieta” spring with partly rotted
leaves.

Phacus orbicularis Hiibner fo. orbicularis (Figs 257-258; Plate XXVI: 2)

Cells 46.0-67.5 pum long, 19.5-46.5 um wide, each cell broadly oval, with long curved
cauda at the posterior end. Found in site — 8: p(1-2); 9: m(1); 27: p(1); 28: p(+-1);
41: p(+); 61: p(1); pH 6.6-7.6.

General distribution — Cosmopolitan, very common.

Habitats — Planktonic and benthic in stagnant, mineralized, polluted and humic waters, ponds,
swamps and lakes; also in salt water of Panama Canal (Prescott 1955). Saprobity — Catharobic
(Lemmermann 1913), B-mesosaprobic (Cyrus & Sladecek 1973).

*Phacus orbicularis fo. cingeri (Roll) Safonova 1976 (Fig. 259)

Cell 55.5 um long, 32.0 um wide, broadly oval, with long curved cauda. Found in site
—64: p(+); pH 8.2.

Distribution in Poland — Previously recorded by Stawiniski (1969) from Ochaby fishpond near
Gocztkowice reservoir and various water bodies near Bielsko-Biata, and Sieminiak (1984) from
Przeczyce dam reservoir.

General distribution — EUROPE: Ukraine (Swirenko 1939), Romania, Russia (Popova & Safo-
nova 1976).

Habitats — Lakes, ponds, fishponds, ditches. Saprobity — Oligosaprobic (Swirenko 1939).
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Figs 257-261. 257-258. Phacus orbicularis Hiibner fo. orbicularis; 259. Ph. orbicularis fo. cingeri (Roll) Safonova;
260-261. Ph. orbicularis fo. communis Popova.

*Phacus orbicularis fo. communis Popova 1947 (Figs 260-261; Plate XXVI: 3)

Cells 41.0-47.5 um long, 28.0-35.5 um wide, each cell broadly oval with short cauda
at the posterior end. Found in site — 27: p(1); 62: p(1); pH 6.6-7.2.

Distribution in Poland — Previously recorded from Ochaby fishpond, Goczatkowice reservoir,
and from various water bodies near Bielsko-Biala by Stawinski (1969), from the highly polluted
and saline Kochtowka stream in Upper Silesia (Skalska 1975), from Lake Rusatka in Poznan
(Kotliiska 1976), and from Przeczyce reservoirs (Sieminiak 1984).

General distribution — Cosmopolitan, very common.
Habitats — Stagnant water bodies, ponds, reservoirs, ditches, puddles, lakes.

Phacus pleuronectes (Ehrenberg) Dujardin 1925 var. pleuronectes
(Figs 262-263; Plate XXVI: 4-5)

Cells 24.0-44.7 pum long, 17.5-34.0 um wide, broadly ovoid, slightly twisted, each
cell narrowed at the anterior end, with short curved cauda at the posterior end. Found in
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site — 6: p(+); 9: p(2); 10: p(1); 19: p(1); 20: p(1); 23: p(2); 24: m(1); 26: p(1); 27: p(1);
41: p(+-1); 64: p(2); 70: p(1); 73: p(+); pH 7.0-8.4.

Distribution in Poland — Very common.
General distribution — Cosmopolitan.

Habitats — Small water bodies, lakes and ponds; also in salt water of Panama Canal (Prescott
1955). Saprobity — Oligosaprobic-catharobic (Lemmermann 1913), oligosaprobic-mesosaprobic
(Swirenko 1939), o-B-mesosaprobic (Cyrus & Sladecek 1973).

*Phacus formosus Pochmann 1941 (Fig. 264; Plate XXVII: 1-2)

Cells 34.5-35.0 um long, 18.0-20.3 um wide, longitudinally ovoid, each cell asymme-
trically elongated at the anterior end, sometimes nicked at the rim. At the anterior end
there are longitudinal folds. Posterior end with straight cauda. Pellicle longitudionally
striated. One or two large and a few small paramylon grains. Eyespot large. Chloroplasts
small, discoid. Found in site — 28: m(+); 86: m(+); pH 6.5-6.8.

Figs 262-269. 262-263. Phacus pleuronectes (Ehrenberg) Dujardin var. pleuronectes; 264. Ph. formosus Pochmann;
265-266. Ph. hamatus Pochmann; 267-269. Ph. ankylonoton Pochmann.
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Distribution in Poland — Previously recorded by Sieminiak (1984) in Przeczyce reservoir.

General distribution — BEUROPE: Ukraine (Drezepolski 1925), Germany (Pochmann 1941,
1957/1958), Czech Republic (Fott & Komarek 1960).

Habitats — Ponds and puddles.

*Phacus hamatus Pochmann 1941 (Figs 265-266)

Cell 47.0 um long, 30.0 um wide, broadly oval, twisted, with curved cauda at the
posterior end. Found in site — 64: p(+); pH 8.2.

Distribution in Poland — Previously recorded by Drezepolski (1948) near Gniezno and Wi-
niary, and Burchardt (1977; Burchardt ef al. 1981) in Lakes Patnowskie and Jarostawickie.

General distribution — Cosmopolitan.

Habitats — Ponds, lakes, small rivers, puddles and ditches.

*Phacus ankylonoton Pochmann 1941 (Figs 267-269)
Syn.: Ph. caudata Hiibner var. polonica Drezepolski 1925

Cell 33.0-39.6 um long, 10.5-17.0 um wide, oval with long fold at the back, slightly
curved cauda at the posterior end. Found in site — 9: m(1); 86: m(1-2); pH 7.0-7.2.

Distribution in Poland — Previously recorded by Stawinski (1969) near Bielsko Biata in dit-
ches, ponds, and fishponds, and Stefko (1976) in the Lake Maltaniskie phytoplankton.

General distribution — EUROPE: Germany (Pochmann 1941), Denmark (Conrad 1943), Hun-
gary (Hortobagyi 1957; Uherkovich 1976), Russia (Popova & Safonova 1976), Ukraine (Dreze-
polski 1925; Vetrova 1980); NORTH AMERICA: U.S.A. (Prescott & Vinyard 1965).

Habitats — Small water bodies, ponds, lakes, puddles, swamps.

**Phacus obolus Pochmann 1941 (Figs 270-272; Plate XXVII: 3)
Syn.: Ph. caudata Hiibner var. lata Allorge & Lefévre 1930

Cell 33.5-41.5 um long, 20.0-36.5 um wide, broadly oval, slightly narrowed at the
anterior end, with straight, conical cauda at the posterior end. Found in site — 6: p(+);
86: m(1); pH 6.8-8.4.

General distribution — EUROPE: France (Allorge & Lefévre 1930), Hungary (Hortobagyi 1947,

1966), Czech Republic (Wotowski 1992c); ASIA: Uzbekistan (Pochmann 1941).
Habitats — Ponds, lakes.

*Phacus hamelii Allorge & Lefévre 1930 (Figs 273-274)
Syn.: Ph. pleuronectes (Ehrenberg) Dujardin var. hamelii Popova 1947

Cell 31.5-37.0 um long, 14.5-18.8 um wide, elliptical in outline, saucer-like, each
with sharp cauda at the posterior end. Found in site — 27: p(+); 28: m(+); 41: p(+);
59: p(2); 64: p(+); 77: p(1); pH 6.6-8.4.

Distribution in Poland — Previously recorded by Drezepolski (1948) near Gniezno and Wi-
niary.

General distribution — EUROPE: France (Allorge & Lefevre 1930), Hungary (Hortobagyi
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Figs 270-277. 270-272. Phacus obolus Pochmann; 273-274. Ph. hamelii Allorge & Lefévre; 275-276. Ph. caudatus
Hiibner var. caudatus; 277. Ph. caudatus var. tenuis Swirenko.

1966; Uherkovich & Lantos 1987); ASIA: Indonesia (Conrad 1938); SOUTH AMERICA: Brazil
(Menezes 1986).
Habitats — Planktonic, known from ponds, lakes, swamps, puddles, and rice-fields.

Phacus caudatus Hiibner var. caudatus (Pochmann 1941) (Figs 275-276)

Cells 31.1-41.0 um long, 17.5-21.7 um wide, ovoid, slightly twisted, each with
curved cauda at the posterior end. Found in site — 26: p(+); 27: p(+); 64: m(1); 86: p(1)
& m(1); pH 7.0-7.7.

Distribution in Poland — Previously recorded in Krakow-Czg¢stochowa Upland by Czosnowski
(1943).

General distribution — Cosmopolitan.

Habitats — Ponds, lakes, swamps, puddles and “Elzbieta” spring with partly rotted leaves. In
salt water of Panama Canal (Prescott 1955). Saprobity — Mesosaprobic (Kolkwitz & Marsson
1908), catharobic (Lemmermann 1913), oligosaprobic (Swirenko 1939), catharobic-mesosaprobic
(Pochman 1941), B-mesosaprobic (Cyrus & Sladecek 1973).
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*Phacus caudatus var. tenuis Swirenko 1939 (Fig. 277)

Cells 34.5-37.0 um long, 15.1-21.5 um wide, ovoid, each with long curved cauda at
the posterior end. Found in site — 26: p(3); 27: m(+); 28: p(2); 64: p(1); 86: m(2);
pH 6.5-7.5.

Distribution in Poland — Previously recorded by: Stawinski (1969) in various water bodies
near Bielsko-Biata, and Kotliriska (1976) in Lake Rusatka.

General distribution — EUROPE: Ukraine (Swirenko 1939; Asaul 1975), Russia (Popova
& Safonova 1976), Czech Republic (Wotowski 1992c), Slovakia (Wolowski & Hindak 1996).

Habitats — Planktonic and benthic in ponds, lakes, puddles, stagnant waters, and “Elzbieta”
spring with partly rotted leaves. Saprobity — Oligosaprobic (Swirenko 1939).

**Phacus carinatus Pochmann 1941 (Fig. 287; Plate XXVI: 1)
Syn: Ph. triqueter (Ehrenberg) Dujarden sensu Playfair 1921

Cells 44-49.0 um long, 34.0-37.5 um wide, broadly oval with strong keel on the back.
Posterior end with strongly bent cauda. Pellicle spiraly striated; two large paramylon
grains. Found in site — 53: m(1); pH 8.2.

General distribution — Very rare, known from EUROPE: Hungary (Uherkovich & Lantos 1987)
AUSTRALIA (Playfair 1921).

Habitats — Lakes, small stagnant water bodies, village ponds.

Phacus triqueter (Ehrenberg) Dujardin (Pochmann 1941) (Figs 278-279)
Syn.: Euglena triqueter Ehrenberg

Cells ca 40.0 um long, 24.0-27.0 um wide, oval, triangular shaped in cross section,
slightly twisted, each with short oblique cauda at the posterior end. Found in site — 64: p(1);
pH 7.9.

Distribution in Poland — Previously recorded in the Krakéw-Czgstochowa Upland by Czos-
nowski (1948).

General distribution — Cosmopolitan.

Habitats — Benthic and planktonic, in lakes, ponds, swamps, small rivers; also in salt water of
Panama Canal (Prescott 1955). Saprobity — Catharobic to oligosaprobic (Lemmermann 1913),
B-mesosaprobic (Cyrus & Sladecek 1973).

**Phacus contortus Bourrelly 1952 (Fig. 280)

Cells 37.0-40.0 um long, 23.3 um wide, irregular ovoid, twisted, each with thick
cauda at the posterior end. Found in site — 27: p(+); 41: p(+); 70: p(+); pH 7.5-8.2.

General distribution — EUROPE: Hungary (Bourrelly 1952; Uherkovich 1967), Czech Republic
(Wotowski 1992c¢); AFRICA: Ivory Coast (Bourrelly 1961b); SOUTH AMERICA: Argentina (Garcia
de Emiliani 1981; Tell & Conforti 1986), Bolivia (Thérézien 1989), Chile (Parra et al. 1982),
Guadeloupe (Bourrelly 1952) and Venezuela (Yacubson 1980-1981).

Habitats — Planktonic, in fishponds, ditches, lakes.
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Figs 278-284. 278-279. Phacus triqueter (Ehrenberg) Dujardin; 280. Ph. contortus Bourrelly; 281. Ph. anomalus
(Fritsch & Rich) Pochmann; 282-283. Ph. alatus Klebs var. alatus; 284. Ph. alatus var. maximus Hiibner.

Phacus anomalus (Fritsch & Rich) Pochmann 1941 (Fig. 281; Plate XX VIII: 7-8)

Syn.: Ph. curvicauda Swirenko fo. anomalus Fritsch & Rich

Cells 32.5-37.0 um long, 18.0-19.5 um wide, pyriform in outline, irregular pancake-
like, each with curved cauda at the posterior end. Found in site — 61: p(+); pH 7.2.

Distribution in Poland — Previously recorded by: Stawinski (1969) in various water bodies at
Bielsko-Biata, Oleksowicz (1986) in ponds and in five dystrophic lakes in Tuchola Forest and
Wotowski (1992a) in a fishpond in the Ojcéw National Park (the Krakéw-Czgstochowa Upland).

General distribution — EUROPE: Denmark (Nygaard 1949), Hungary (Hortobagyi 1957), Rus-
sia (Popova & Safonova 1976), Ukraine (Asaul 1975); ASIA: Malaya (Prowse 1958), Indonesia;
AFRICA (Popova & Safonova 1976); SOUTH AMERICA: Argentina (Tell & Conforti 1986), Brazil
(Menezes 1986), Bolivia (Thérézien 1989).

Habitats — Lakes, ponds, fishponds, ditches, puddles, swamps.
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Phacus alatus Klebs 1883 var. alatus (Figs 282-283; Plate XXVII: 5-8)

Cells 26.5-38.0 um long, 24.0-28.0 um wide, broadly oval, slightly twisted, each with
curved cauda at the posterior end. Found in site — 3: p(1); 9: p(1); 41: p(1); 86: p(1)
& m(3); pH 6.8-7.5.

Distribution in Poland — Previously recorded in the Krakow-Czgstochowa Upland (Czosnow-
ski 1948), known from fishponds at Gotysz (Krzeczkowska-Wotoszyn 1966, 1977), from fish-
ponds at Landek and Komordéw village near Bielsko-Biata (Stawinski 1969), and from Toszycki
stream near Pyskowice (Skalska 1979)

General distribution — EUROPE: Germany (Klebs 1883; Pochmann 1941), Latvia (Skuja
1926), Hungary (Uherkovich 1967, 1982), Ukraine (Asaul 1975), Russia (Popova & Safonova
1976), Romania (Péterfi 1986); NORTH AMERICA: U.S.A. (Walton 1915).

Habitats — Lakes, fishponds, small rivers, swamps, ephemeral waters. Saprobity — Catharobic
to oligosaprobic (Lemmermann 1913), polisaprobic (Swirenko 1939).

*Phacus alatus var. maximus Hiibner (Popova 1955) (Fig. 284; Plate XXVII: 9-11)

Cells 35.5-43.0 um long, 25.5-29.0 um wide, broadly oval, each with strong curved
cauda at the posterior end. Found in site — 3: p(1); 9: p(1); 68: m(1); 86: m(4); pH 6.6-7.5.

Distribution in Poland — Previously recorded by Stawiriski (1969) from various water bodies
near Bielsko-Biata and Kadtubowska et al. (1972) from the fishpond “Okret” near LodzZ.

General distribution — EUROPE: Russia (Popova 1955; Popova & Safonova 1976), Ukraine
(Asaul 1975); ASIA: China, Indonesia; NORTH AMERICA: Canada (Popova & Safonova 1976).

Habitats — Lakes, ponds, slow-flowing rivers, ephemeral waters. Saprobity — B-mesosaprobic
(Popova & Safonova 1976).

**Phacus viguieri Allorge & Lefévre 1930 (Fig. 285)

Cell ca 26.7 um long, 22.5 um wide, widely ovate, with short, oblique cauda at the
posterior end. Pellicle spirally striated. Two large and a few small paramylon grains.
Found in site — 70: p(+); pH 7.5.

General distribution — EUROPE: France (Allorge & Leféevre 1930), Germany (Pochmann
1941); ASIA: Western Siberia (Popova & Safonova 1976); SOUTH AMERICA: Argentina (Tell
& Conforti 1986).

Habitats — Benthic in lakes and ditches and planktonic in ponds.

*Phacus curvicauda Swirenko 1915 var. curvicauda (Figs 288; Plate XXVI: 6-7)

Cells 42.0-55.9 um long, 18.5-34.0 um wide, broadly oval, each with short bent
cauda at the posterior end. Found in site — 9: p(1); pH 7.2.

Distribution in Poland — Common.
General distribution — Cosmopolitan.

Habitats — Small and stagnant water bodies. Saprobity — Oligosaprobic-mesosaprobic
(Swirenko 1939).
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Figs 285-290. 285. Phacus viguieri Allorge & Lefévre; 286. Ph. curvicauda Swirenko var. robusta Allorge & Lefevre;
287. Ph. carinatus Pochmann; 288. Ph. curvicauda Swirenko var. curvicauda; 289-290. Ph. raciborskii Drezepolski.

**Phacus curvicauda var. robusta Allorge & Lefévre (Starmach 1983) (Fig. 286)

Cells ca 33.5 um long, 26.5 um wide, broadly oval-shaped, slightly twisted, each cell
with two large paramylon grains and cauda short and bent. Found in site — 87: m(+); pH 7.

General distribution — Rare. EUROPE: France (Allorge & Lefevre 1930), Hungary (Uherko-
vich & Lantos 1987).

Habitats — Village ponds, lakes and “Elzbieta” spring among partly rotted leaves.

*Phacus raciborskii Drezepolski 1925 (Figs 289-290; Plate XX VIII: 5-6)

Cells 34.0-41.0 um long, 10.5-16.5 um wide, irregular, short, fusiform, twisted, each
with short sharp cauda at the posterior end. Found in site — 25: p(1); 26: p(+); 86: p(2);
pH 6.8-8.4.

Distribution in Poland — Previously recorded by: Czosnowski (1948) from Piaski Wielkie near
Krakéw; A. Sieminska and J. Sieminiska (1967) from Goczatkowice reservoir, and Stawinski
(1969) in various water bodies near Bielsko-Biata.
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General distribution — Cosmopolitan.
Habitats — Plankton and benthos of lakes, ponds, small rivers; also in salt water of Panama
Canal (Prescott 1955).

Phacus longicauda (Ehrenberg) Dujardin var. longicauda
(Figs 291-294; Plate XX VIII: 9)

Syn.: Euglena longicauda Ehrenberg; Ph. longicaudus (Ehrenberg) Butschli

Cells 81.0-97.0 um long, 22.0-41.0 wum wide, broadly oval to oval, sometimes corru-
gated at the rim, each with long straight cauda at the posterior end. Found in site — 27: p(+);
64: p(1); 75: p(1); 76: p(1); pH 7.5-8.0.

Distribution in Poland — Previously recorded in the Krakow-Czgstochowa Upland in the Ri-
vers Vistula and Biata Przemsza (Starmach 1938), in the River Pilica (Kadtubowska 1964), and in
fishponds (Szklarczyk-Gazdowa 1965).

General distribution — Cosmopolitan.

Figs 291-296. 291-294. Phacus longicauda (Ehrenberg) Dujardin var. longicauda; 295. Ph. circumflexus Pochmann;
296. Ph. helicoides Pochmann.
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Habitats — Planktonic, small water bodies, in mineralized and humic water; also in salt water
of Panama Canal (Prescott 1955). Saprobity — Oligosaprobic (Kolkwitz & Marsson 1908), catha-
robic to oligosaprobic (Lemmermann 1913), oligosaprobic (Swirenko 1939), o-f-mesosaprobic
(Cyrus & Sladecek 1973).

*Phacus circumflexus Pochmann 1941 (Fig. 295)

Syn.: Ph. longicauda (Ehrenberg) Dujardin fo. vix torta Kisselev 1931, Ph. longicauda var. torta Skvortzov in
Allorge & Lefévre 1930

Cells ca 82.0 wm long, 37.0 um wide, broadly ovoid, slightly twisted, with folded rim,
each with long cauda at the posterior end. Found in site — 27: p(+); 64; p(+); pH 7.5-8.4.

Distribution in Poland — Previously recorded by Kotlifiska (1976) in Lake Rusalka.

General distribution — EUROPE: Czech Republic (Wotowski 1992c); AFRICA: Senegal (Com-
pére 1991); ASIA: India, Uzbekistan (Pochmann 1941); Cambodia (Yamagishi & Hirano 1973);
SOUTH AMERICA: Argentina (Yacubson 1965; Tell & Conforti 1986).

Habitats — Ponds and puddles.

*Phacus helicoides Pochmann 1941 (Fig. 296)

Syn.: Ph. longicauda var. torta Lemmermann, Ph. torta (Lemmermann) Skvortzov var. tortuosa Skvortzov

Cells 81.5-94.0 um long, 33.5-38.0 wm wide, strongly twisted, each with long straight
cauda at the posterior end. Found in site — 2: p(+); 13: p(1); 64: p(1); pH 7.0-10.0.

Distribution in Poland — Common.
General distribution — Cosmopolitan.

Habitats — Ponds, lakes, ditches; also in salt water in Panama Canal (Prescott 1955). Saprobity
— Oligosaprobic (Swirenko 1939), B-mesosaprobic (Cyrus & Sladecek 1973).

*Phacus similis Christen 1962a (Figs 297-302; Plate XX VIII: 1-4)
Syn.: Euglena smulkowskiana Zakrys 1986

Cells 30.0-37.0 um long, 12.3-16.5 um wide, longitudinally, twisted two or three
times and flattened. Canal opening slightly incised at the antherior end. At the posterior
end of each cell there is a hyaline cauda. One or two large paramylon grains. Pellicle
helically striated. Found in site — 86: m(2); pH 6.8-7.0.

Distribution in Poland — Previously recorded by Zakry$ (1986) from a polluted pond in the
village Swierczek near Szydtowiec, but wrongly described as E. smulkovskiana (Zakry$ 1986:
524, pl. 1V, figs 6-6a).

General distribution — EUROPE: France (Bourrelly 1963; Capdeville 1985), Switzerland
(Christen 1962a), Germany (Ettl 1968), Austria (Wawrik 1979), Czech Republic (Woltowski
1992¢); SOUTH AMERICA: Argentina (Tell & Conforti 1986).

Habitats — Village and fishponds.

Notes — The species is similar to Ph. longicauda var. helicoides but the latter is twisted irregu-
larly and densely.
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Sectio MONOMORPHINA

**Phacus splendens Pochmann 1941 (Fig. 303; Plate XXIX: 1-2)

Syn.: Monomorphina splendens Popova 1947

Cells 26.4-36.5 um long, 9.4-13.5 um wide, broadly ovoid each slightly narrowing at
the posterior end to a very short, conical cauda. Two peripheral chloroplasts, with pyre-
noids; one large paramylon grain. Pellicle spirally striated. Found in site — 27: p(+);
70: p(1); pH 7.5-8.1.

General distribution — EUROPE: France (Pochmann 1941) Ukraine (Asaul 1975), Russia (Po-
pova & Safonova 1976); AFRICA (Bourrelly 1961b).

Habitats — Ponds, small rivers, lakes.

Figs 297-305. 297-302. Phacus similis Christen; 303. Ph. splendens Pochmann; 304-305. Ph. trypanon Pochmann.
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*Phacus trypanon Pochmann 1941 (Figs 304-305; Plate XXIX: 3)
Syn.: Ph. turgidulus Pochmann

Cells 30.0-33.5 um long, 14.8-15.5 um wide, oval-pyriform, obliquely ribbed, each
slightly truncate at the anterior end, with long sharp cauda at the posterior end. Found in
site — 64: p(+); 70: m(+); pH 8.5.

Distribution in Poland — Previously recorded by: Czosnowski (1948) from the Tatra Mts, and
Burchardt (1977) from plankton in Lake Patnowskie.

General distribution — EUROPE: Holland, Germany (Pochmann 1941), Hungary (Hortobagyi
1957, 1963), Czech Republic (Fott & Komarek 1960), Romania (Péterfi 1964); AFRICA: Ivory
Coast (Bourrelly 1961b), Chad (Iltis 1972); SOUTH AMERICA: Bolivia (Thérézien 1989).

Habitats — Planktonic in ponds, brackish puddles.

*Phacus pyrum (Ehrenberg) Stein var. pyrum (Starmach 1983) (Figs 306-308)
Syn.: Monomorphina pyrum (Ehrenberg) Mereschk.

Cells 28.3-51.0 um long, 12.0-21.1 um wide, broadly fusiform, each with long sharp
cauda at the posterior end, pellicle spirally ribbed. Found in site — 23: p(3); 26: p(+-1);
27: p(+-2); 41: p(+); 52: p(2); 59: p(2); 64: p(+-2); 65: p(1); 69: p(1); 92: m(+); 93:
p(2); pH 6.8-8.9.

Distribution in Poland — Very common.

General distribution — Cosmopolitan, very common.

Habitats — Swamps, ditches, planktonic in lakes and ponds. According to Prescott (1955) in
salt water in Panama Canal. Saprobity — Oligosaprobic (Kolkwitz & Marsson 1908), catharobic to
oligosaprobic (Lemmermann 1913), oligosaprobic (Swirenko 1939), a-oligosaprobic to -meso-
saprobic (Zelinka & Marvan 1961).

*Phacus costatus Conrad 1914 (Figs 309-310; Plate XXIX: 10)

Syn.: Monomorphina pyrum var. costata Popova 1951

Cell 23.0-30.5 um long, 11.5-14.5 um wide, narrowly fusiform with sharp cauda at
the posterior end. Pellicle spirally ribbed. Found in site — 64: p(+); pH 7.5.

Distribution in Poland — Previously recorded by: Stawiniski (1969) near Bielsko-Biata, Skal-
ska (1975) from Kochtéwka stream in the Silesian region, and Krzeczkowska-Wotoszyn (1977)
from a fishpond at Gotysz.

General distribution — EUROPE: Belgium (Conrad 1914), Sweden (Skuja 1956), Hungary
(Uherkovich 1959, 1971), Latvia, Russia (Popova & Safonova 1976), Ukraine (Asaul 1975),
Czech Republic (Wotowski 1992c¢); ASIA: Western and Eastern Siberia (Popova & Safonova 1976).

Habitats — Planktonic in lakes, ponds, and swamps.

*Phacus pseudonordstedtii Pochmann 1941 (Fig. 311; Plate XXIX: 4)

Syn.: Monomorphina pyrum var. pseudonordstedtii Popova & Safonova 1976

Cells 30.4-40.5 um long, 17.5-20.0 um wide, broadly oval, flattened, with small de-
pression at the anterior end, straight thin cauda at the posterior end. Pellicle spirally
ribbed. Found in site — 25: p(+); 26: p(+); 27: p(+); pH 7.4-8.1.
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Distribution in Poland — Previously recorded by Stefko (1976) from Lake Maltanskie in
Poznan.

General distribution — BEUROPE: Germany (Pochmann 1941), Hungary (Hortobagyi 1957,
1973; Uherkovich 1967, 1971; Hegewald et al. 1975; Kiss 1985), Russia (Popova & Safonova
1976), Ukraine (Asaul 1975); AFRICA: Chad (Compere 1975); ASIA: Malaya (Prowse 1958),
Western Siberia (Popova & Safonova 1976), Jamaica (Hegewald 1977).

Habitats — Planktonic in stagnant water bodies, ponds, lakes, and swamps. Saprobity — Catha-
robic (Lemmermann 1910).

*Phacus strongylus Pochmann 1941 (Fig. 312; Plate XXIX: 9)

Syn.: Ph. setosus Francé

Cells 31.5-30.0 pum long, 14.5-14.8 um wide, oval, slightly twisted, each with straight
sharp cauda at the posterior end. Pellicle spirally ribbed. Found in site — 64: m(+);
pH 7.6.

Distribution in Poland — Previously recorded by: Pochmann (1941) from Silesia, Burchardt
(1977) in Lake Patnowskie, and Burchardt ez al. (1979, 1981) from reservoirs in Ptawniowice
near Poznan and Lake Rosnowskie in Poznan.

General distribution — EUROPE: France (Bourrelly 1947), Russia (Popova & Safonova 1976);
ASIA: Manchuria (Pochmann 1941).

Habitats — Lakes, ditches, ponds.

Notes — According to Popova and Safonova (1976) the taxon is very similar to Ph. pyrum.

*Phacus mirabilis Pochmann 1941 (Fig. 313; Plate XXIX: 11-14)
Syn.: Monomorphina mirabilis Safonova 1976 (in Popova & Safonova 1976)

Cells 37.8-44.1 um long, 18.5-21.0 um wide, almost pyriform, each with thin cauda
at the posterior end. Pellical spirally ribbed. Found in site — 35: p(+); 64: p(+); pH 7.5.

Distribution in Poland — Previously recorded from Winiary and Gniezno (Drezepolski 1948),
in salt marshes near Leczyca (Plinski 1971, 1973), in reservoir at Ptawniowice near Poznan
(Burchardt et al. 1979), from Lake Malta (Stefko 1976), and in River Widawka at £.6dZ (Ligowski
1986).

General distribution — EUROPE: Germany (Pochmann 1941), Romania (Péterfi 1962), Ukraine
(Asaul 1975), Russia (Popova & Safonova 1976).

Habitats — Planktonic, in ponds, lakes, salt ponds, marshes, and puddles.

**Phacus pulcherrimus (Conrad) Pochmann 1941 (Figs 314-315; Plate XXIX: 7-8)
Syn.: Ph. pyrum (Ehrenberg) Stein fo. pulcherrima Conrad 1938

Cells ca 41.5-43.5 um long, 14.5-17.5 um wide, longitudinally spindle-shaped each
with straight cauda at the posterior end. Pellicle with ridges twisted to the left, thick and
slender alternately. Two large paramylon grains, lying peripherally opposite one another.
Found in site — 27: p(+); pH 8.2.

General distribution — EUROPE: Belgium (Conrad 1938); SOUTH AMERICA: Argentina (Tell &
Conforti 1986).

Habitats — Ponds and lakes.
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Figs 306-315. 306-308. Phacus pyrum (Ehrenberg) Stein var. pyrum; 309-310. Ph. costatus Conrad; 311. Ph. pseu-
donordstedtii Pochmann; 312. Ph. strongylus Pochmann; 313. Ph. mirabilis Pochmann; 314-315. Ph. pulcherrimus
(Conrad) Pochmann.

*Phacus megalopsis Pochmann 1941 (Figs 316-317; Plate XXIX: 5-6)
Syn.: Monomorphina megalopsis Safonova 1976 (in Popova & Safonova 1976)

Cells 35.8-46.4 um long, 10.5-18.8 um wide, almost pyriform, each with thin cauda
at the posterior end. Pellicle spirally ribbed. Found in site — 27: p(+); 53: m(+); pH 7.5-8.4.

Distribution in Poland — Previously recorded from Ochaby fishponds (Stawinski 1969), and in
Lake Rusatka (Kotliriska 1976).

General distribution — EUROPE: Germany (Pochmann 1941), Russia (Popova & Safonova
1976), Ukraine (Asaul 1975), Hungary (Uherkovich 1977); SOUTH AMERICA: Argentina (Tell
& Conforti 1986).

Habitats — Planktonic and benthic, in ponds, swamps, and lakes.
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Sectio CHLOROPELTIS

*Phacus monilatus Stokes var. suecicus Lemmermann 1904 (Fig. 318)

Syn.: Ph. suecica Lemmermann 1910, 1913

Cells 41.5-44.5 um long, 24.1-29.4 um wide, club shaped, each with sharp cauda at
the posterior end. Pellicle covered with small granules. Found in site — 23: p(1); 92: p(1);
pH 6.8.

Distribution in Poland — Previously recorded by: Lemmermann (1905) from Silesia, Stawinski
(1969) from Ochaby fishponds and Goczatkowice reservoir.

General distribution — EUROPE: Germany (Lemmermann 1904), Latvia (Skuja 1926),
Ukraine, (Asaul 1975), Russia (Popova & Safonova 1976), Bulgaria (Kiryakov 1983); ASIA:
Western Siberia, Indonesia, China, Malaysia (Popova & Safonova 1976), Japan (Yamagishi
1977); NORTH AMERICA (Huber-Pestalozzi 1955); SOUTH AMERICA: Argentina (Tell & Conforti
1986), Bolivia (Thérézien 1989), Venezuela (Deflandre 1928).

Habitats — Plankton and benthos from swamps, lakes, ponds and small rivers. Saprobity
— Catharobic (Lemmermann 1910).

317

Figs 316-319. 316-317. Phacus megalopsis Pochmann; 318. Ph. monilatus Stokes var. suecicus Lemmermann;
319. Hyalophacus ocellatus Pringsheim.

HYALOPHACUS Pringsheim 1936

Hyalophacus ocellatus Pringsheim 1936 (Fig. 319; Plate XXVI: 8)
Syn.: Phacus pleuronectes (Ehrenberg) Dujardin var. hyalinus Klebs 1889

Cells 26.5-36.0 pm long, 20.0-24.0 um wide, broadly ovate, each rounded at the ante-
rior end, at posterior end with a curved cauda. Found in site — 25: m(1); 86: m(1-2);
pH 6.8-8.8.



K. Wotowski: Studies on euglenophytes (S Poland) 91

Distribution in Poland — Previously recorded in the Krakéw-Czestochowa Upland from
“Elzbieta” spring of Wiercica stream, with partly rotted leaves (Wotowski 1991a).

General distribution — Cosmopolitan.

Habitats — Ponds, rice-fields, small rivers, plankton of lakes, swamps, and springs.

RHABDOMONADALES

MENOIDIUM Perty 1852

**Menoidium minimum Matvienko 1939 (Figs 320-321)

Syn.: Rhabdomonas minima Huber-Pestalozzi 1955

Cells 16.2-18.8 um long, 5.0 um wide, lanceolate-fusiform, falcate or sinusoidal; each
slightly narrowed and bluntly truncated at the anterior end; posterior end slightly tapered.
Euglenoid movement slight. Pellicle smooth. Canal opening apical with small depress-

Figs 320-329. 320-321. Menoidium minimum Matvienko; 322. M. pellucidum Perty var. pellucidum; 323-325. M. pellu-
cidum var. steinii Popova; 326-329. M. tortuosum (Stokes) Senn var. tortuosum.
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ion. Emergent flagellum longer than the cell. Nucleus central, ovoid. Paramylon grains
generally small, ovoid, but 2—4 are longer and elliptical. Found in site — 56: p(1); pH 6.5.

General distribution — EUROPE: Czech Republic, England, Sweden, Switzerland, Russia,
Ukraine (Vetrova 1980); ASIA: Western Siberia (Popova & Safonova 1976); CENTRAL AMERICA:
Guadeloupe (Vetrova 1980).

Habitats — Stagnant and slow-flowing waters, lakes, ponds, puddles. Saprobity — o-mesosa-
probic.

Menoidium pellucidum Perty var. pellucidum (Popova 1966) (Fig. 322)

Cells 44.0-46.5 um long, 8.4-9.5 um wide, laterally flattened, curved. Found in site
—52: p(+); 86: m(1); pH 7.0-8.9.

Distribution in Poland — Recorded in the Krakéw-Czgstochowa Upland (Wotowski 1991c¢).
Previously found by Drezepolski (1948) who did not mention the site.

General distribution — Cosmopolitan.

Habitats — Lakes, ponds, ditches, puddles and “Elzbieta” spring with partly rotted leaves.
Saprobity — a-mesosaprobic (Cyrus & Sladecek 1973).

Menoidium pellucidum var. steinii Popova 1952 (Figs 323-325)

Cells 43.5-45.4 um long, 7.5-13.5 um wide, laterally flattened, curved, each cell
slightly tapered at the anterior end and extended with one or two tiny teeth. Found in site
— 86: m(2-3); pH 7.0.

Distribution in Poland — Previously recorded (Wotowski 1991c¢) in the Krakéw-Czgstochowa
Upland in Elzbieta spring of Wiercica stream.

General distribution — Cosmopolitan.

Habitats — Stagnant and slow-flowing waters, small water bodies, rather overgrown, peat
bogs, and “Elzbieta” spring with partly rotted leaves. Saprobity — o-mesosaprobic (Vetrova
1980).

Menoidium tortuosum (Stokes) Senn var. tortuosum (Popova & Safonova 1976)
(Figs 326-329)

Syn.: Atractonema tortuosa Stokes, Astasia tortuosa (Stokes) Popova 1951

Cells (67.5-)71.0-82.5 um long, (3.5-)4.5-8.5 wm wide, narrowly lanceolate-fusiform,
falcate or twisted like an S. Found in site — 25: m(1); 86: m(1-2); pH 6.8-8.4.

Distribution in Poland — Recorded in the Krakéw-Czg¢stochowa Upland in “Elzbieta” spring of
Wiercica stream (Wotowski 1991¢).

General distribution — EUROPE: Sweden (Skuja 1948), Switzerland (Huber-Pestalozzi 1955),
Ukraine (Asaul 1975; Vetrova 1980), Russia (Popova & Safonova 1976), Hungary (Uherkovich
& Franken 1980); NORTH AMERICA: U.S.A. (Stokes 1885); AUSTRALIA (Playfair 1921); ASIA:
Western Siberia (Popova & Safonova 1976).
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SPHENOMONADALES
ANISONEMA Dujardin 1841

*Anisonema acinus Dujardin (Larsen 1987) (Figs 330-331)

Cells 33.5-34.5 um long, 15.5-16.0 um wide, elliptical-ovate, flattened, rigid. No eu-
glenoid movement. Pellicle finely striated. Canal opening subapical. Two unequal he-
terodynamic flagella, during swimming the shorter directed anteriorly, the longer trailing
posteriorly; the shorter is about as long as the cell, the longer is 2—-3 times longer than the
cell. Nucleus oval, towards posterior or shifted to one side. Found in site — 86: m(+);
pH 6.8.

Distribution in Poland — Previously recorded by Drezepolski (1948) from pond at Winiary.
General distribution — Cosmopolitan.

Figs 330-335. 330-331. Anisonema acinus Dujardin; 332. A. ovale Klebs; 333. Heteronema globuliferum (Ehrenberg)
Stein; 334-335. Pseudoperanema macromastix (Conrad) Larsen.
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Habitats — Stagnant and flowing fresh water, salty water, on the bottom of ponds, puddles, and
springs with dead leaves. Saprobity — a-B-mesosaprobic (Cyrus & Sladeck 1973; Vetrova 1980).

*Anisonema ovale Klebs (Vetrova 1980) (Fig. 332)

Cell 12.0 um long, 5.5 um wide, ovoid, slightly flattened and rigid, anterior and poste-
rior ends rounded. No euglenoid movement. Pellicle smooth. Canal opening subapical, in
a small depression. Two unequal emergent flagella, the shorter as long as the cell, the
longer nearly 1.5 times longer than the cell length. Nucleus shifted to the anterior. Found
in site — 86: m(+); pH 6.8.

Distribution in Poland — Previously recorded in the Lake Miedwie and River Ostarwica by
Rozmiarek (1983).

General distribution — Cosmopolitan.

Habitats — Stagnant and slow-flowing water, puddles, ditches, polluted waters. Saprobity
— o-B-mesosaprobic (Cyrus & Sladecek 1973; Vetrova 1980).

Notes — Only one specimen was found.

HETERONEMATALES
HETERONEMA Dujardin 1841

**Heteronema globuliferum (Ehrenberg) Stein 1878 (Fig. 333)

Cell 26.5 um long, 14.5 um wide, longitudinally-oval. Pellicular striation distinct,
S-shaped helix. Two emergent flagella, one 2-2.5 times the cell length, the other 1.5
times the cell length. Ingestion organelle well developed but sometimes difficult to ob-
serve. Nucleus situated in the posterior part of the cell. Euglenoid movement squirming.
Found in site — 35: p(+); pH 6.8.

General distribution — EUROPE: Hungary (Hortoagyi 1947), Russia (Popova 1951), Ukraine
(Asaul 1975; Vetrova 1980); NORTH AMERICA: U.S.A. (Walton 1915); SOUTH AMERICA; CEN-
TRAL AMERICA; AUSTRALIA (Larsen & Patterson 1990).

Habitats — Fresh water, fishponds, puddles, lakes, tropical marine sediments, fishponds and
field ponds.

EUGLENAMORPHALES

PSEUDOPARANEMA Christen 1962

**Pseudoperanema macromastix (Conrad) Larsen 1987 (Figs 334-335)

Syn.: Peranema macromastix Conrad 1942

Cells 23.3-28.2 um long, 13.0-18.0 um wide, elliptical with rounded ends, each cell
shortly tapered at the anterior end, at the posterior end rounded, slightly narrowed. Pel-
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licular striations coarse. Two emergent unequal flagella, heterodynamic; the longer is
thicker and directed anteriorly during swimming, twice the cell length, the shorter is
thinner and pressed closely to the cell. Canal opening subapical. Euglenoid movement
violent in non-swimming cells. Found in site — 28: p(1); 27: m(+); 86: m(+); pH 6.6-6,8.

General distribution — EUROPE: Belgium (Conrad 1942), Hungary (Hortobagyi 1963), Ro-

mania (Péterfi 1965), Ukraine (Asaul 1975; Vetrova 1980), Russia (Popova & Safonova 1976),
Denmark (Larsen 1987).
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Plate 1. 1-3. Distigma proteus Ehrenberg.
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Plate II. 1-5. Euglena acus Ehrenberg var. acus.
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Plate II1. 1-2. Euglena gasterosteus Skuja; 3-6. E. spirogyra Ehrenberg var. spirogyra; 7. E. limnophila Lemmermann
var. swirenkoi Popova; 8. E. limnophila var. limnophila; 9-10. E. oxyuris Schmarda fo. oxyuris; 11. E. spirogyra
Ehrenberg var. lacticlavius Hiibner.
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Plate IV. 1-2. Euglena texta (Dujardin) Hiibner var. texta; 3. E. chlamydophora Mainx; 4. E. proxima Dangeard;
5. E. sima Wermel; 6. E. pavlovskoénsis (Elenkin & Poljanskij) Popova; 7. E. ehrenbergii Klebs; 8. E. truncata Walton;
9-10. E. hemichromata Skuja.
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Plate V. 1-13. Euglena agilis Carter; 14. E. archeoplastidiata Chadefaud; 15. E. minima Francé.
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Plate VI. 1-2. Euglena anabaena Mainx var. anabaena; 3. E. gracilis Klebs fo. gracilis; 4. E. gracilis fo. hiemalis
Popova; 5. E. caudata Hiibner var. caudata; 6-7. E. clavata Skuja; 8-9. E. oblonga Schmitz; 10-11. E. polymorpha
Dangeard.
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3. E. siemiriskiana Wotowski; 4. E. sanguinea Ehrenberg; 5-7. E. splendens

>

Plate VII. 1-2. Euglena obtusa Schmitz;

Dangeard.
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Plate VIIL 1-5. Euglena viridis Ehrenberg fo. viridis; 6-7. E. stellata Mainx fo. stellata; 8. E. geniculata Dujardin var.
terricola Dangeard; 9. E. geniculata var. geniculata.
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Plate IX. 1-2. Euglena lucens Giinther; 3. E. deses Ehrenberg fo. deses; 4. E. deses fo. intermedia Klebs; S. E. hirudo
Drezepolski; 6-7. E. deses fo. klebsii (Lemmermann) Popova; 8. E. slavjanskiensis ProskinaLavrenko; 9. E. adhaerens
Matvienko.
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Plate X. 1-3. Trachelomonas volvocina Ehrenberg var. volvocina; 4. T. volvocina var. derephora Conrad; 5-6.
T. volovcina var. subglobosa Lemmermann; 7. T. volvocina var. compressa Drezepolski; 8-10. T. volvocinopsis Swi-
renko fo. volvocinopsis. SEM: 1 & 4.
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Plate XI. 1-2. Trachelomonas woycickii Koczwara, general view and detail of the lorica surface; 3-5. I. acanthostoma
Stokes, general view and detail of the lorica surface; 6-7. 7. globularis (Awerincew) Lemmermann fo. globularis,
general view and detail of the lorica surface; 8-9. T. globularis fo. crenulatocollis (Szabados) Popova; 10. T. lomnickii
Drezepolski; 11-12. 7. reinhardii Swirenko. SEM: 1-12.
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Plate XII. 1-2. Trachelomonas verrucosa Stokes fo. irregularis Deflandre; 3. T. curta Da Cunha fo. curta; 4-5. T. nexilis
Palmer, general view and detail of the lorica surface; 6. T oblonga Lemmermann var. oblonga; 7. T. pusilla Playfair;
8-9. T intermedia Dangeard fo. intermedia, general view and detail of the lorica surface. SEM: 1-9.
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Plate XIII. 1-3. Trachelomonas rugulosa Stein; 4. T. stokesiana Palmer fo. forquata (Conrad) HuberPestalozzi;
5. T. pusilla Playfair; 6-10. T oblonga Lemmermann var. punctata Lemmermann, general view and detail of the lorica
surface; 11-12. 7. oblonga var. pulcherrima (Playfair) Popova , general view and detail of the lorica surface. SEM:
1-9 & 11-12.
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Plate XIV. 1-2. Trachelomonas poltavica (Swirenko) Skvortzov; 3. T. botanica Playfair var. borealis Playfair;
4-6. T. intermedia Dangeard fo. crenulatocollis (Szabados) Popova, general view and detail of the lorica surface;
7. T. intermedia fo. intermedia; 8. T. compacta Middelhoek; 9-10. T. hispida (Perty) Stein var. granulata Playfair,
general view and detail of the lorica surface. SEM: 5 & 8-10.
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Plate XV. 1-8. Trachelomonas subverrucosa Deflandre, general view and detail of the lorica surface (SEM).
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Plate XVI. 1. Trachelomonas guttata Middelhoek; 2-9. 7. scabra Playfair var. scabra, general view and detail of the
lorica surface; 10. 70 abrupta Swirenko var. abrupta; 11. T. lacustris Drezepolski var. klebsii (Deflandre) Popova (SEM).
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Plate XVII. 1-6. Trachelomonas hispida (Perty) Stein var. hispida, general view and detail of the lorica surface; 7-9.
T. hispida var. granulata Playfair, general view and detail of the lorica surface; 10-12. T hispida var. coronata Lem-
mermann, general view and detail of the lorica surface (SEM).
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Plate XVIIIL. 1. Trachelomonas hispida (Perty) Stein var. spinulosa Skvortzov; 2-3. T. hispida var. crenulatocollis
(Maskell) Lemmermann; 4. 7. hispida var. hispida; 5. T. allia Drezepolski; 6. T. hirta Da Cunha var. duplex Deflandre;
7. T. polonica Drezepolski; 8-9. T. drezepolskiana Conrad; 10-11. T bacillifera Playfair var. minima Playfair.
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Plate XIX. 1. Trachelomonas raciborskii Wotoszynska var. incerta Drezepolski; 2—4. T. robusta Swirenko em. Deflandre,
general view and detail of the lorica surface; 5. T. eurystoma Stein var. producta Playfair; 6. 7. ovoides Conrad; 7-10.
T. sarmatica Drezepolski. SEM: 1, 3-4 & 7.
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Plate XX. 1-4. Trachelomonas manginii Deflandre var. subpunctata Safonova, general view and detail of the lorica
surface; 5-6. T. recticollis Deflandre; 7-8. T. paviovskoénsis (Poljanskij) Popova fo. paviovskoénsis; 9. T. pavloskoénsis
fo. ellipsoidea Popova. SEM: 1-4.
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Plate XXI. 1-7. Trachelomonas planctonica Swirenko fo. planctonica, general view and detail of the lorica surface; 8-9.
T. planctonica fo. ornata (Skvortzov) Popova, general view and detail of the lorica surface (SEM).
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Plate XXII. 1-4. Trachelomonas similis Swirenko fo. similis, general view and detail of the lorica surface; 5-6. T. similis
fo. spinosa HuberPestalozzi, general view and detail of the lorica surface; 7-9. 7. caudata (Ehrenberg) Stein fo. caudata,
general view and detail of the lorica surface (SEM).
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Plate XXIII. 1-5. Trachelomonas caudata (Ehrenberg) Stein fo. caudata.
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Plate XXIV. 1-2. Strombomonas acuminata (Schmarda) Deflandre; 3. S. planctonica (Wotoszynska) Popova; 4. Lep-
ocinclis ovum (Ehrenberg) Minkievi¢ var. ovum; 5. L. ovum var. palatina Lemmermann; 6-7. L. playfairiana Deflandre.
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Plate XXV. 1-2. Phacus stokesii Lemmermann; 3. Ph. corculum Pochmann; 4-5. Ph. parvulus Klebs; 6. Ph. acuminatus
Stokes var. acuminatus; 7. Ph. undulatus Pochmann var. undulatus; 8. Ph. acuminatus var. acuminatus; 9. Ph. unguis
Pochmann; 10-11. Ph. oscillans Klebs; 12. Ph. brachykentron Pochmann; 13. Ph. pusillus Lemmermann; 14. Ph. dan-
geardii Lemmermann.
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Plate XXVLI. 1. Phacus carinatus Pochmann; 2. Ph. orbicularis Hiibner fo. orbicularis; 3. Ph. orbicularis fo. communis
Popova; 4-5. Ph. pleuronectes (Ehrenberg) Dujardin var. pleuronectes; 6-7. Ph. curvicauda Swirenko var. curvicauda;
8. Hyalophacus ocellatus Pringsheim.
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Plate XXVII. 1-2. Phacus formosus Pochmann; 3. Ph. obolus Pochmann; 4. Ph. circulatus Pochmann; 5-8. Ph. alatus
Klebs var. alatus; 9-11. Ph. alatus var. maximus Hiibner.
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Plate XXVIIIL. 1-4. Phacus similis Christen; 5-6. Ph. raciborskii Drezepolski; 7-8. Ph. anomalus (Fritsch & Rich)
Pochmann; 9. Ph. longicauda (Ehrenberg) Dujardin var. longicauda.
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Plate XXIX. 1-2. Phacus splendens Pochmann; 3. Ph. trypanon Pochmann; 4. Ph. pseudonordstedtii Pochmann; 5-6.
Ph. megalopsis Pochmann; 7-8. Ph. pulcherrimus (Conrad) Pochmann; 9. Ph. strongylus Pochmann; 10. Ph. costatus
Conrad; 11-14. Ph. mirabilis Pochmann.
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EUGLENOPHYTE COMMUNITIES OCCURRING IN VARIOUS TYPES OF WATER BODY

In the Krakéw-Czgstochowa Upland numerous karstic ponds occur especially on rocky
outcrops where depressions fill with rainwater. For hundreds of years human settlements
have grown up around the largest of them to use the water for washing, cleaning, watering
cattle, and as a feeding ground for ducks. Hence these village ponds organically polluted.
People used to carry drinking water in pails or bring it in barrels from springs or the upper
parts of streams, or the (necessarily) deep wells. Water supply services have recently been
installed in these places, making use of the springs which reduces the water level in the
streams.

Considerably fewer karstic ponds are situated among the fields. They are smaller and
their waters are enriched with inflowing organic and inorganic fertilizers. Some of them,
such as a pond near Jerzmanowice still marked on the maps, have become shallow or
filled in.

Most of the upper parts of the streams have few dense village dwellings nearby but in
the past they were used to drive mills and sawmills. Trout ponds were built in the ravine
extensions, and carp ponds requiring warmer water were constructed in wider valleys.

Peat bogs, numerous in the past, particularly those still marked on the maps at the
edges of the Upland, have almost dried up.

Water bodies in the area together with their euglenophyte communities are generally
affected by human activity.

The investigated localities included stagnant water bodies such as karstic village and
field ponds, small peat bogs, fish- ponds, garden ponds, artificial water bodies, tempor-
ary puddles, hollows made by cattle and poultry and even wet soil. Flowing water such
as springs, streams, rivers, as well as sewage and draining ditches have been also taken
into consideration.

Karstic ponds
Village ponds

Four selected ponds

33 village karstic ponds were investigated, the samples being mainly taken irregular-
ly. Four of them situated in Bebto, Jerzmanowice, Paczéttowice, and gciborzyce were
used for regular monthly observations during one year (December 1990-January 1991).

The chosen ponds are about 10 to 25 km away from each other. They serve for water-
ing cattle and are feeding grounds for ducks and geese. The pond in Sciborzyce is of
somewhat different character because aquatic birds do not feed in it, and it is supplied by
water from the spring of the River Diubnia in Imbramowice.

Bebto pond — The pond in Bebto (site 26) is in the centre of the village, near a local
road opposite the Health Service Centre. The pond is ca 6 m in diameter and 50 cm deep.
Mats of Oscillatoria limosa Agardh regularly occurred on the loam-sandy bed of the
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pond, especially at the edge, giving the water a specific earthy smell. Duckweed (Lemna
minor), the only vascular plant, was present in August and October 1990 but covered
only 1/5 of the water area.

Single samples were taken from the pond in 1988 and 1989 and only 10 taxa, mainly
representatives of the genus Euglena, were observed. The majority of them were not
present in the later samples.

Among 44 taxa recorded here (Table 1) 29 belonged to Euglena, with E. viridis fo.
viridis being the most frequent and often abundant. E. agilis was present in small num-
bers. Abundant but only once present were: E. clavata, E. geniculata var. terricola, E.
mutabilis, E. sanguinea, E. stellata fo. stellata, Phacus caudatus var. tenuis and also E.
geniculata var. geniculata which formed a water bloom. Few representatives of Tra-
chelomonas (4 taxa) were present; they were observed in the autumn and winter months.
Phacus was more plentiful (8 taxa); the greatest diversity of taxa was observed in March,
October, and November at low water temperature (3.2-6.5°C) and pH 7.4-8.0. Only E.
geniculata var. geniculata formed water blooms at the highest temperature of 27°C and
pH 7.6 in May in 1990. The other species from this site (see Table 1) occurred rarely and
generally as single specimens.

The physico-chemical water parameters seem to be constant (Figs 336 & 337). The
high level of eutrophication favoured the development of Euglena species.

Oscillatoria limosa forming mats on the bottom, or floating on the surface of the
water as flocks in May and June, was frequently observed in the pond. Cryptomonas
ovata Ehrenberg. was observed in September and Chlamydomonas ehrenbergii Gorosh.
were noted in November. Gymnodinium sp. and numerous Chlamydomonas ehrenbergii
were also noted in December. In January 1991 bacteria Leptothrix sideropus (Molisch)
Benecke also developed. It seems that the occurrence of other algae (sometimes in abun-
dance) did not disturb the development of the euglenophyte communities but the
presence of duckweed especially in July and August, correlated with a decline in the
numbers of Euglena. A fall in temperature and freezing of the shallowed pond seems to
affect the number of euglenophytes in December 1990 and January 1991.

Jerzmanowice pond — The pond in Jerzmanowice (site 27) is situated near the bus
stop Jerzmanowice III by the main road from Krakéw to Olkusz. The pond is ca 12 m in
diameter surrounded by a high dyke and without vascular plants. It has a muddy and
sandy bottom and at the road-side it is covered with gravel brought during successive
repairs to the road. The water in the pond is continually disturbed by feeding ducks
coming from a nearby farm.

The first surveys were carried out in autumn 1985, January 1986, and April 1988.
Taxonomic analyses then revealed only 11 taxa: 6 taxa of Trachelomonas, 4 of Phacus,
and a single Euglena; four taxa, Trachelomonas verrucosa fo. irregegularis, Phacus or-
bicularis fo. orbicularis, Ph. formosus and Ph. parvulus, were not found in later annual
observations.

The majority of the 63 taxa found (Table 2) were single specimens, in small numbers,
and were present for short periods only. The representatives of genera, such as Euglena,
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Fig. 336. Physico-chemical parameters in an annual cycle January 1990 — January 1991 in four village karstic ponds.

Trachelomonas, and Phacus were more plentiful. Euglena agilis, Trachelomonas planc-
tonica fo. planctonica, T. volvocina var. volvocina, and Phacus pyrum var. pyrum were
observed most often and in various numbers. E. deses fo. deses, E. anabaena var. ana-
baena and Trachelomonas hispida var. hispida were observed quite often but in small
numbers. Some of the common species such as E. viridis fo. viridis, Euglena texta var.
texta, Trachelomonas volvocinopsis fo. volvocinopsis, and Phacus inflexus appeared only
once but in great numbers. In September 1990 at a 10°C water temperature and pH 7.7,
Euglena texta var. texta formed a water bloom accompanied by the abundant presence of
Microcystis viridis and Scenedesmus sp.

The greatest diversity of taxa was observed from January to March when the pond
surface was covered by ice and the water temperature was below 5°C. During this period
Euglena agilis was abundant, E. viridis fo. viridis was only present in January. In April
and May when the water temperature was higher there was a marked drop in species
quantity and diversity. The next abundant appearance of euglenophytes was from June to
September and in December. Taxa of Euglena and Phacus developed in the winter-spring
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period and in autumn, whereas in summer the greatest variety of Trachelomonas could be
observed.

The euglenophyte communities existed on a fairly balanced level during 8§ months,
differing only in the existing taxa. The pond water was alkaline with rich limestone
compounds, a high level of nitrates and phosphates, and was eutrophic.

Together with the observed euglenophytes, other algae, most frequent and numerous,
were: Gymnoidinium viride Penard, Anabaena spiroides Kleban, Chlorogonium mini-
mum Playfair, and Scenedesmus sp., Microcystis viridis and Anabaena spiroides were
abundant in June 1990 and Scenedesmus sp., Chlamydomonas ehrenbergii, Cryptomonas
ovata, and Chlorogonium minimum were abundant in January 1991.

Paczéttowice pond — The pond in Paczéttowice (site 41) is in the centre of the village;
it is ca 7 m in diameter and fills the bottom of a large cavity with a steep drop of 5 m
from the northern side and a gentle slope from the southeastern side. It has a gravel and
sandy bottom and is about 1 m deep in the centre. No vascular plants existed in the pond.
Its water serves for watering cattle and as a feeding ground for ducks and geese from
nearby farms.

In October 1989 the pond was investigated for the first time and 16 taxa of eugleno-
phytes mainly species of Euglena were observed. Half of them did not appear in later
investigations (Table 3).

During annual observations 53 taxa of euglenophytes were observed. The most abun-
dant and frequently appearing species was Euglena agilis which existed for 11 months
forming marked water blooms in May and June and occurring abundantly from Septem-
ber to November. E. texta var. texta occurred less frequently but was abundant from July
to October and in December 1991. Rarely noticed species such as E. anabaena var.
anabaena, E. archeoplastidiata, Trachelomonas scabra var. scabra, and T. volvocina var.
volvocina could be observed here in significant quantities.

Euglena agilis blooms occurred when the water temperature was highest, from 16 to
24°C, and pH 7.6, whereas E. texta var. texta, and E. agilis were both abundant in autumn
when the water temperature was lowest, from 0.5 to 12.0°C, and pH 7.5 to 8.0 (Figs 3-5).

The greatest variety of euglenophyte taxa community was observed in February 1990
when the pond was covered by ice, and from September to December when the water
temperature was quite low, oxygen level was average, and content of nitrate and phos-
phate concentration high.

From January to April besides euglenophyte communities, Chlamydomonas ehrenber-
gii occurred in masses. The development of Cryptomonas ovata from December to
January 1991 correlated with the decrease in number of euglenophytes. The minimal
number of them in December may have been caused by the ice which covered the surface
of the pond (although ice on surface did not affect other ponds: sites 26, 27, 41 and 64).
Rain falling in June, July, and August certainly caused a stirring up of the pond water
which correlated with the decrease in the numbers of euglenophytes at this time.

Sciborzyce pond — The pond in Sciborzyce (site 64) the one furthest away from Kra-
koéw, is situated near a pig farm, in the past a horse stud, and abuts a cultivated field;
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a 4 m wide dyke separates it from the next pond. Its waters come from the spring of the
River Dtubnia. The bottom of the pond is slimy.

A preliminary investigation carried out in November 1989 revealed 13 taxa among
which 9 were not noted in later observations.

Annual observations showed 50 taxa (Table 4). The Euglena taxa appeared in small
numbers or singly. Most frequent and abundant were Trachelomonas volvocina var. vol-
vocina, T. planctonica fo. planctonica and Phacus pyrum var. pyrum. Euglena sanguinea
and Trachelomonas volvocina var. coronata occurred only once but in abundance. Eugle-
na and Trachelomonas taxa were most plentiful in spring and autumn, but Phacus in
summer and autumn.

The rains in August probably affected the number of euglenophyte specimens. The
great numbers of other algal species such as Oscillatoria limosa, Anabaena spiroides,
Microcystis viridis, Pediastrum boryanum (Turp.) Menegh var. perforatum (Racib.) Nit.,
Asterionella formosa, or Cryptomonas ovata, and Scenedesmus sp., appearing in March,
April, June, July, September and December did not significantly affect euglenophyte
numbers. In general they were most numerous in April at pH 8.4 and temperature 10°C
and in October when the pond was covered by 2 cm thick ice with pH 7.6 and a water
temperature of 0.5°C (Figs 3-5).

Comparison of the four selected ponds

Altogether 136 taxa of euglenophytes were observed in the ponds which were investi-
gated annually (Table 5). The most abundant species were Trachelomonas (47 taxa),
Euglena (45), and Phacus (37), whereas Strombomonas (2) Lepocinclis (2), Ascoglena
and Colacium (1 taxon) were occasionally observed. It is surprising that among the
colourless euglenophytes Distigma proteus and Pseudoperanema macromastix appeared
only twice.

Among the most abundant and frequently noted representatives of euglenophytes, in
the four investigated ponds there were only 10 mutual taxa: Euglena anabaena var.
anabaena, E. caudata var. caudata, E. hemichromata, E. agilis, E. viridis fo. viridis,
Trachelomonas volvocina var. volvocina. T. volvocinopsis fo. volvocinopsis, Lepocinclis
ovum var. ovum, Phacus pleuronectes var. pleuronectes, and Ph. pyrum var. pyrum.

Physico-chemical parameters in the investigated ponds (Figs 336 & 337) were gener-
ally similar. The amount of chlorine ions was significantly greater in Bebto (site 26) and
Jerzmanowice (site 27) in which numerous representatives of Euglena and Phacus were
seen. The chlorine ions may have come here in farm sewage, or in Jerzmanowice their
appearance may be due to the addition of rock salt to winter roads. In Paczéttowice (site
41) and Sciborzyce (site 64), on the other hand, the level of chlorine ions was much less
and remained steady during the whole year. Trachelomonas were more diversified in
these latter two ponds.

Very high levels of N-NH4 and P-PO4 were noted, in all these ponds throughout the
year, only in Sciborzyce were the levels lower. The concentration of these compounds
was probably connected with sewage contamination and the inflow rain water carring
fertilizers out of the cultivated fields.
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Table 5. Comparison of euglenophyte taxa occurring (+) in four selected village ponds.

Selected village ponds

Taxa B
Bebto Jerzmanowice Paczéttowice Sciborzyce

Distigma proteus +

Euglena acus var. acus . +
— adherens . . . +
— agilis + +
— anabaena var. anabaena

— archaeoplastidiata

+ o+ o+ o+

— caudata var. caudata + +
— chadefaudii
— chlamydophora

+

—clara . . +
— clavata

— deses fo. deses

+

— —fo. intermedia
——fo. klebsii

+ o+ o+ o+

— ehrenbergii
— ettlii

— geniculata var. geniculata

+ o+ o+ o+

— —var. terricola
— gracilis fo. gracilis . + +

— —fo. hiemalis . . . +
— granulata

— hemichromata

— hirudo

— limnophila var. limnophila
— — var. swirenkoi

— minima

— mutabilis

+ o+ o+ o+ o+ o+ o+

—oblonga
— obtusa . . . +
— oxyuris fo. oxyuris . + +

— —fo. maior +

— pavlovskoénsis . . . +
— polymorpha

— proxima

— rustica var. rustica

— sanguinea

+ o+ o+ o+ o+

—sima
— spirogyra var.spirogyra . + + +

— splendens +
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Table 5. Continued.

143

Taxa

Selected village ponds

Bebto

Jerzmanowice

Paczéttowice

Sciborzyce

— stellata fo. stellata

— texta var. texta

— tripteris var. tripteris

— — var. maior

— tristella

— truncata

—viridis fo. viridis
Strombomonas acuminata

— planctonica

Trachelomonas acanthostoma
—allia

— bacillifera var. minima

— botanica var. borealis

— compacta

— curta fo. curta

— drezepolskiana

— eurystoma var. producta

— globularis fo. crenulatocollis
— guttata

— hirta var. duplex

— hispida var. hispida

— — var. crenulatocollis

— —var. granulata

— —var. spinulosa

— intermedia fo. crenulatocollis
— janczewskii var. janczewskii
— lacustris var. klebsii

— lomnickii

— manginii

— mirabilis

— nexilis

— oblonga var. oblonga

— —var pulcherrima

— pavlovskoénsis fo. pavlovskoénsis
— planctonica fo. planctonica
——fo. oblonga

——fo. ornata

— polonica

— raciborskii var. incerta

+

+ o+ o+ o+

+

+ o+ o+ o+ o+ o+ +

+

+ o+ o+ o+ o+ o+

+ o+ o+ o+

+

(cont.)



144 Fragm. Flor. Geobot. Suppl. 6, 1998

Table 5. Continued.

Selected village ponds

Taxa B
Bebto Jerzmanowice Paczéttowice Sciborzyce

Trachelomonas reinhardii . . . +
— robusta

— rugulosa . . +
— sarmatica +

— scabra var. scabra . + +
— similis fo. similis . +

— — var. spinosa

— stokesiana fo. torquata

+ o+ o+ o+

— superba

— verrucosa fo. irregularis

+

—volvocina var. volvocina + + +
— — var. coronata

— —var. derephora

— —var. subglobosa

—volvocinopsis fo. volvocinopsis +

— woycickii

+ o+ o+ o+ o+
+

Ascoglena viridis
Colacium vesiculosum fo. cyclopicola . + . +
Lepocinclis ovum var. ovum + + +

— steinii

Phacus acuminatus var. acuminatus . + + +
— agilis

— alatus var. alatus . . +

— caudatus var. caudatus

— — var. tenuis + + . +
— circulatus . . +

— circumflexus

— contortus . + +

— corculum

— costatus . . . +
— dangeardii . . +

— formosus . +

— hamatus
— hamelii

— helicoides
— inflexus

— longicauda var. longicauda

+ o+ o+ o+ o+
+

— megalopsis

— mirabilis . . . +




K. Wotowski: Studies on euglenophytes (S Poland) 145

Table 5. Continued.

Selected village ponds

Taxa
Bebto Jerzmanowice Paczéttowice Sciborzyce

— orbicularis fo. orbicularis . + +

— —fo. cingeri . . . +
— oscillans +
— parvulus

— pleuronectes var. pleuronectes

— pseudonordstedtii +

— pulcherrimus

+ o+ o+ o+ o+

— pyrum var. pyrum
— raciborskii

— skujae

— splendens

— stokesii

+ o+ o+ o+

— striatus +
— strongylus

— triqueter . +

— trypanon

— undulatus var. undulatus . . +
— unguis

Pseudoperanema macromastix . +

High and variable levels of water hardness were observed in Be¢bto and Paczéttowice
and oxygen content in summer and autumn was low there.

Despite the small differences in physico-chemical water parameters the communities
of existing euglenophytes differed greatly. In Bebto (site 26) Euglena species developed
splendidly, especially in spring and summer, while Trachelomonas and Phacus played
a minimal part in autumn and winter. In Jerzmanowice (site 27) the number of repre-
sentatives of particular taxa was balanced: Euglena developed in early spring and sum-
mer, Trachelomonas was abundant in July and October and Phacus in June. In Paczétto-
wice (site 41) the number of observed taxa of Euglena and Trachelomonas was similar
but that of representatives of Phacus was smaller and developed most abundantly in early
spring and autumn. The Sciborzyce pond (site 64) was dominated by representatives of
Trachelomonas species which were abundant in spring and autumn when Euglena spp,
were also important whereas Phacus developed well in summer and autumn.

There is no doubt that the most frequently observed euglenophyte communities (Fig.
337) developed well at fairly low temperatures and sometimes under the ice from Fe-
bruary to April and in autumn from September to October and in December. Greater
variety was observed only in the Jerzmanowice pond from July to September.

The development of euglenophyte communities in these ponds appears rather acciden-
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Fig. 337. Number of euglenophyte taxa in the annual cycle in four village karstic ponds.

tal. Constant stirring of the water by water birds, shallowness of the ponds allowing
mixing of surface water layers, greater rolling of water by the bank, and the great mo-
bility of euglenophytes are apparently the main causes of their changing frequency. Rain-
fall in July and August also appeared to affect their occurrence.

It seems unlikely that the abundant development of other algae mentioned before
affected the development of the existing euglenophytes.

In all probability, the high pollution level of water bodies by nitrates and phosphates
and high level of aquatic oxygen might affect the development of euglenophyte com-
munities, but the relationship between the water physico-chemical properties and the
numbers of occurring euglenophytes was not clearly observed.

Other village ponds

29 other karstic village ponds were observed occasionally (1-3 samples) only pH and
water temperature being measured there. Euglenophytes were observed neither in plank-
ton nor in mud in 9 of the ponds but 95 taxa of euglenophytes were found in 20 ponds
(Table 6). In general, the taxonomic composition of the communities in the 20 ponds
resembled those from Bebto, Jerzmanowice, Paczéttowice, and gciborzyce, but 6 more
taxa of colourless euglenophytes were spotted.

On average, in each sample 1-17 taxa were found. The greatest number of taxa ob-
served were Euglena (34), Phacus (27) and Trachelomonas (16). Most frequent and
abundant in the investigated ponds were Euglena viridis fo. viridis, E. geniculata var.
geniculata, E. agilis, Trachelomonas volvocina var. volvocina and Phacus pyrum var.
pyrum. Taxa such as E. acus var. acus, E. deses fo. deses and fo. intermedia, E. anabaena
var. anabaena, E. limnophila var. swirenkoi, E. sanguinea, E. texta var. texta, Trachelo-
monas scabra var. scabra, and Lepocinclis ovum var. ovum were found rarely but when
present were plentiful.
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A great number of Euglena species (11) was observed in plankton in the pond in
Modlnica (site 9), at a water temperature of 6.8°C and pH 7.5, whereas in samples taken
from the same pond in January 1989 at a temperature of 0.5°C, E. oxyuris fo. maior
which did not occur earlier was found under the ice. There was a similar situation in the
pond at Smardzowice (site 53) in which 9 taxa of Euglena were found in September 1989
at pH 8.4 and a temperature of 16.6°C, whereas two taxa, including E. spirogyra var.
spirogyra which had not been found earlier, were found in December 1990 at pH 8.2 and
a temperature of 6.6°C. The species belonging to the Rygidae group might be more
resistant to low water temperature. In some investigated ponds there were no repre-
sentatives of Euglena, although the temperature and pH of the ponds were similar to
those where many species of Euglena were present.

27 taxa within genus Phacus were found, Ph. pyrum var. pyrum being the most fre-
quently encountered. This species was abundant in the pond in Bgtkowice (site 23), and
in Sciborzyce (site 65) where it formed a water bloom on the surface film in 1986 at
pH 7.0 and a temperature of 15.5°C. Quite a number of Ph. acuminatus var. acuminatus
were present in two of the investigated ponds (sites 22 and 65). The remaining taxa were
found in single sites in small quantities, often in mud. As with Euglena, in many ponds
taxa of Phacus were not present.

16 taxa from the genus Trachelomonas were found in 12 out of the 20 ponds investi-
gated. Only T. volvocina var. volvocina occurrenced in more than one pond: it was found
at four sites, in abundance in plankton at quite low temperatures and in the alkaline
waters of the ponds in Zelkéw (site 12) and Lazy (site 22). T. scabra var. scabra was also
abundant in the pond at Zelkéw. The most taxonomic diversity within this genus was
found here where no taxa of Euglena were found.

Taking into consideration the great number of investigated ponds, only a small num-
ber of colourless euglenophytes were found — usually represented by a few specimens of
Khawkinea quartana, Hyalophacus ocellatus, and Pseudoperanema macromastix; a few
Menoidium taxa were observed at one site.

The shallow pond in ModlInica overgrown with Typha latifolia, had the greatest diver-
sity of species (17 taxa) among the 20 investigated ponds: Euglena (12 taxa), Phacus (4)
and Trachelomonas (1) were present in April 1988 at pH 7.5 and a temperature of 6.8°C.
In the pond in Strzegowa (site 70) at pH 7.5 and a temperature of 15.0°C there were
8 taxa of Phacus, 4 of Euglena, and 2 of Lepocinclis.

The pond in Zelkéw (site 12), surrounded by a high dyke and without aquatic vascular
plants, was of a different character. At pH 7.1 and a water temperature of 6.0°C only
12 taxa of Trachelomonas were observed, accompanied by water blooms of Microcystis
viridis.

In the investigated ponds with alkaline water the greatest diversity of taxa was ob-
served in Modlnica (site 9), Zelkéw (site 12), Bedkowice (site 23), Strzegowa (site 70),
and Smardzowice (site 53). There were however ponds: in Pisary (site 14), Cianowice
Duze (site 54), and Gotkowice (site 59) in which small numbers of euglenophytes were
found (see Table 6).

There were only three ponds with acidic water. The greatest number of euglenophyte
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taxa was observed in the pond in Jerzmanowice (site 28) in which at pH 6.6 and a tem-
perature of 19°C 12 taxa were present among which were 6 Euglena. 3 of these taxa were
found in the same pond at pH 6.0 and a lower temperature of 13.2°C in samples taken on
a different occassion. In the pond in Modlniczka (site 8) at pH 6.6 and a temperature of
12.5°C 5 taxa were noted, and in Wielmoza (site 63) at pH 6.7 and a temperature of
13.5°C only Euglena sanguinea was found.

On the basis of these observations it can be stated that low water temperature some-
times appeared to eliminate representatives of the genus Euglena because in Modlnica
(site 9) in the samples taken from under the ice only E. oxyuris fo. oxyuris was found,
whereas the taxa of Euglena found earlier did not occur under the ice (see Table 6.) There
were also places such as Zelkéw (site 12), Lazy (site 22), and Jerzmanowice (site 28)
where representatives of the genus Euglena were not present.

Field ponds

In comparison with village ponds they are usually smaller in diameter but deeper and with
no contact either with cattle or a farm. Seven such ponds were investigated (Table 7).
Samples were taken twice from the pond in Dgbniki (site 35) and from ponds in Miotetka
(sites 55 & 56). The water in the investigated ponds was slightly acidic except for the water
in the one in Degbniki (site 36) where it was alkaline (pH 8.0). The water in another pond in
Debniki (site 35) changed its pH from acidic in January 1989 to alkaline in March 1989.

As in village ponds, the greatest diversity was in the genus Euglena (18 taxa); Eugle-
na caudata var. caudata, E. deses fo. klebsii and E. agilis were most often encountered.
E. texta var. texta in the pond in Miotetka (site 56) was only once abundant at pH 6.5 and
a temperature of 15°C, but in October 1990 at a temperature of 4°C it was present in small
numbers. The remaining taxa were noted only once, either in small quantities or singly.

Trachelomonas was represented by 12 taxa and only T. pavlovskoénsis fo. ellipsoidea
was observed in two sites. T. caudata fo. caudata was abundant in the pond in Miotetka
(site 55) in October and then disappeared. The other taxa were in small numbers and in
single sites.

Only three taxa of Phacus could be found in small numbers in this kind of water body.

An insignificant number of colourless euglenophytes such as Menoidium minimum,
M. pellucidum var. pellucidum, and as single specimens Anisonema acinus and Heterone-
ma globuliferum were found.

The greatest species diversity among the investigated field ponds was in those in
Miotetka (site 55: 8 taxa; site 56: 16 taxa). These ponds were situated near the forest far
from any kind of farm pollution. At pH 6.5 and a temperature of 15.0°C 16 taxa were
found in one sample in one of these ponds (site 56): 11 belonging to genus Euglena, 3 to
Trachelomonas, and one each to Lepocinclis and Menoidium. There were no Phacus
representatives.

In these ponds several taxa not present in other sites were found : Euglena matvien-
koii, Trachelomonas caudata fo. caudata, T. dubia fo. dubia, T. globularis fo. globularis,
T. recticollis, Menoidium minimum, and Heteronema globuliferum. The majority of the
taxa, however, appeared in both field and village ponds.
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Table 7. Occurrence of euglenophyte taxa in karstic field ponds. For key see Table 1.

Site no. 28a

35

36

40

55

56

69a

1986

Date 04.23

1989 1989
01.24 03.21

1989
05.21

1989
02.10

1989 1990
09.26 10.12

1989
09.26 10.12

1990

1993
04.27

Water pH

Water temperature °C

6.3
12.0

6.9 8.0
1.5 9.2

8.0
9.2

6.9
2.0

66 6.5
162 4.0

6.5 6.5
150 4.0

73
21.0

Euglena acus var. acus

— adhaerens

— agilis

— caudata var. caudata

— clavata

— deses fo. intermedia

— —fo. klebsii

— ehrenbergii

— gracilis fo. gracilis

— granulata

— hemichromata

— matvienkoi

— mutabilis

— spirogyra var. spirogyra

— —var. fusca

——var. lacticlavius

— texta var. texta

—viridis fo. viridis
Strombomonas acuminata
Trachelomonas caudata fo. caudata
— dubia fo. dubia

— globularis fo. globularis

— oblonga var. oblonga

— pavlovskoénsis fo. ellipsoidea
— planctonica fo. planctonica

— recticollis

—volvocina var. volvocina

— —var. coronata 1
—volvocinopsis fo. volvocinopsis
— woycickii

Lepocinclis ovum var. ovum
Phacus alatus var. alatus

— longicauda var. longicauda

— mirabilis

Menoidium minimum

— pellucidum var. pellucidum
Anisonema acinus

Heteronema globuliferum
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Fishponds
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Samples from 22 fishponds were investigated; 29 taxa of euglenophytes were found in
9 ponds: 3 trout ponds and 6 carp ones (Table 8).

Table 8. Occurrence of euglenophyte taxa in fish ponds. For key see Table 1.

Water body type

Site no.

Date

Trout ponds

Carp ponds

19

61

62

50 51 75 76 92 93

1988
04.12

1989
09.13

1989
09.13

1991
10.09

1989 1989 1988 1988 1988 1988
09.18 09.18 09.15 09.15 08.22 08.22

Water pH

Water temperature °C

8.0
9.0

7.2
14.5

8.0
16.5

8.0
16.5

72 7.2 7.6 8.0 6.8 72
145 150 11.8 125 180 200

Euglena acus var. acus

— adhaerens

— caudata var. caudata

— chlamydophora

—clara

— deses fo. deses

— —fo. intermedia

— gracilis fo. gracilis

— mutabilis

— obtusa

— polymorpha

— spirogyra var. spirogyra
——var. lacticlavius

— texta var. texta

— tripteris var. tripteris

— — var. maior

—viridis fo. viridis
Trachelomonas ampuliphormis
— bacillifera var. minima

— hispida var. coronata
—volvocina var. volvocina
Lepocinclis ovum var. ovum
Phacus anomalus

— longicauda var. longicauda
— monilatus var. suecicus

— orbicularis fo. communis

— pleuronectes var. pleuronectes

— pyrum var. pyrum

+ 1
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In the carp ponds which are here more frequent, 15 taxa were observed among which
10 were represented by the genus Euglena, 1 each by Trachelomonas and Lepocinclis,
and 3 by Phacus. In the trout ponds 14 taxa were present: 7 of the genus Euglena,
4 Trachelomonas and 3 Phacus. Although the water in all the investigated ponds was
alkaline and the temperature similar the taxa composition was different. Only two out of
30 taxa were observed in both types of pond: Euglena viridis fo. viridis, was abundant in
the trout ponds and a single specimen was found in one carp pond, while Lepocinclis
ovum var. ovum was found in one trout and two carp ponds.

The greatest taxonomic diversity was observed in a trout pond in Pieskowa Skata (site
61) in which 5 representatives of Euglena, 3 Trachelomonas, 2 Phacus and 1 Lepocinclis
were noted (Wotowski 1992a).

The most abundant was Euglena texta var. texta, which developed in the Dziadéwki
carp pond (site 93). A slightly larger number of euglenophytes was found in richer trout
ponds. The trout ponds were probably full of organic matter from ground cattle spleen
served as trout food.

Several taxa which were not present in other types of the investigated bodies were
found here: Trachelomonas ampuliphormis, T. bacillifera var. minima, T. hispida var. coro-
nata, Phacus anomalus, and Ph. monilatus var. suecicus.

Flowing waters

Springs

9 springs were investigated, 5 were typical limnocrenic (sites 11, 17, 32,48 & 67), 3 helo-
crenic (sites 39, 71 & 86), and one rheocrenic (site 43). The springs carried cold water.

Euglenophytes were only found in the small, shallow, helocrenic spring “Elzbieta”
(site 86) — the smaller of the two springs giving rise to the Wiercica stream. The water
flowed out of it slowly, being almost stagnant, partly held back by concrete steening with
fallen decaying leaves enriching the water in organic substances and thus enabling eu-
glenophyte development. 38 taxa occurred in the spring (Table 9). It was the only place
in the investigated area where colourless euglenophytes (not widely studied so far in
Poland) occurred in abundance. They were represented most plentifully by the genera
Astasia (12 taxa), Menoidium (3), Distigma (2), Anisonema (2), with single specimens of
Hyalophacus and Pseudoperanema. Phacus alatus var. maximus and Ph. similis also oc-
curred abundantly.

The same floristic composition of the communities was maintained during the period
of investigation in 1988 and in April 1989, but in May 1989 only two species, Anisonema
ovale and Pseudoperanema macromastix, were found. In 1990 only single taxa of Distigma,
Euglena, Astasia, and 6 taxa of Phacus were found in the samples. More data are given in
a separate paper (Wotowski 1991a). Attempts to reconstruct the communities in labora-
tory cultures came to nothing up to 1995.

Betchatéw Brown Coal Opencast Mine probably caused the visible spring drawdown
and extinction of the colourless euglenophytes occurring here. This problem was exacer-
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Table 9. Occurrence of euglenophyte taxa in flowing waters. For key see Table 1.
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Site no.

Date

4 24a

69c

86

90.1-17 93.11.93 93.10.27

88.09.08 89.04.13 89.05.17 90.02.21

Water pH

Water temperature °C

8.0
55

8.9
19.0

7.0
9.8

6.8
11.0

7.0
11.5

6.8
55

Distigma curvatum

— proteus

Euglena agilis

— deses fo. deses

— geniculata var. geniculata

— gracilis fo. gracilis

— hemichromata

— proxima

—viridis fo. viridis

Astasia breviciliata

— clavata

—curvata

— cylindrica

— fustis

— harrisii

— klebsii

—longa

—ovalis

— praecompleta

— pusilla

— recta

Trachelomonas hispida var. hispida
— intermedia fo. crenulatocollis
— planctonica fo. planctonica

— scabra var. scabra
—volvocina var. volvocina
—volvocinopsis fo. volvocinopsis
Phacus acuminatus var. acuminatus
——var. indica

— alatus var. alatus

— — var. maximus

— ankylonoton

— caudatus var. caudatus

— — var. tenuis

— curvicauda var. robusta

+

(cont.)
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Table 9. Continued.

Site no. 4 24a 69¢ 86

Date 90.1-17 93.11.93 93.10.27 | 88.09.08 89.04.13 89.05.17 90.02.21
Phacus formosus . . . . +

— indicus . . . 1

— obolus . . . . 1

— raciborskii +

— similis . . . 3 2

Hyalophacus ocellatus . . . + + . 2

Menoidium pellucidum var. pellucidum . . . 1

— — var. steinii . . . 3 . . 2
— tortuosum var. tortuosum . . . 2 + . 1
Anisonema acinus . . . . +

—ovale . . . . +

Pseudoperanema macromastix . . . . + +

bated by the natural tendency of the investigated spring to drain away underground as
frequently happens in the karstic area. Tourists leaving litter and lighting fires increased
the site degradation which led to the extinction of the observed taxa of euglenophytes.

Several of these taxa: Distigma curvatum, all species of Astasia, Trachelomonas in-
termedia fo. crenulatocollis, Phacus acuminatus var. indica, Ph. similis, Phacus curvi-
cauda var. robusta, Menoidium pellucidum var. steinii, and Anisonema ovale did not
appear in other types of water body.

Streams and rivers

Streams and rivers in the investigated area — like the springs — are cold and mostly rather
rapid-flowing. Samples from 14 streams and 2 rivers, the Vistula (site 4) and Pilica (site
71), were examined.

Euglenophytes were found only in two streams: Pokrzywianka (site 69c) and Koby-
lanka (site 24a) (Table 9).

The Pokrzywianka stream flowing across the city park in Wolbrom, collected strong
organic pollution, which was indicated by the rich growth of bacteria Beggiatoa alba
(Vauch.) Trevisan and Sphaerotilus natans Kiitzing on its bed. These conditions were
favourable for abundant populations of Euglena geniculata var. geniculata, E. deses fo.
deses, E. hemichromata, and in smaller numbers, E. agilis and E. viridis fo. viridis.

Samples taken from the lateral channel in the Kobylanka stream flowing through the
village Zielona Mala contained Trachelomonas hispida var. hispida, T. planctonica fo.
planctonica, T. scabra var. scabra, and T. volvocinopsis fo. volvocinopsis in small num-
bers and large numbers of 7. volvocina var. volvocina. All the taxa found occurred in the
brownish-red diatom coating on the mud surface.
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The River Vistula sample taken from the river bed and plankton contained single
specimens of Trachelomonas volvocinopsis fo. volvocinopsis, T. hispida var. hispida, T. in-
termedia fo. crenulatocollis, and Phacus raciborskii.

No euglenophytes were found in the sample taken from the bed of the River Pilica.

Peat bog

The studied peat bog is located in Budzyn (site 94) a village north-west of Krakéw, and
covers an area of about 0.5 ha. There are typical peat bog vascular plants: Drosera rotun-
difolia L., Lycopodium innundatum L., Oxycoccus quadripetalus Gilib., and Sphagnum
sp. (Kozik 1996).

The samples were taken from plankton in a small water body and from mud under ice
30 cm thick during winter 1998; pH of the water was 4.5 and the temperature about
0.5°C. Only single specimens of Euglena mutabilis, E. viridis fo. viridis, E. agilis, E. he-
michromata, and Trachelomonas rugulosa vere found. Together with the euglenophytes
occurred Synura uvella Ehrenberg, Closterium kiitzingii Bréb., Closterium tumidum
Johnson, Cryptomonas sp., and several taxa of diatoms.

Ephemeral water bodies

Puddles, impressions such as footprints of birds and cattle overflow-arms from streams,
damp soil, sewage and drainage ditches belong to this category of water bodies. They all
dried out periodically.

Puddles

In a puddle formed in a hollow of a concrete pavement (site 1) in Bronowice only two taxa
were found: Euglena deses fo. intermedia (often) and E. geniculata var. geniculata
(sparse).

A puddle formed at the bank of the Ractawka stream (site 38) with a muddy bottom
and water constantly stirred and fertilized by feeding ducks, was of a different character.
Six taxa: Euglena deses fo. deses, E. geniculata var. geniculata (most abundant),
E. agilis, E. polymorpha, E. spirogyra var. spirogyra, and E. viridis fo. viridis, were
found (Table 10).

In cattle hoofprints (site 30) Euglena obtusa was abundant and accompanied by
E. mutabilis and E. proxima.

Wet soils

A new taxon, Euglena siemirnskiana (Wotowski 1992b) accompanied by other taxa of
Euglena was found in soil polluted with urine (site 87) near a wooded part of the main
Wiercica stream source. When the site was checked on a later occassion E. siemirskiana
was not present.

Only Trachelomonas hispida var. hispida occurred in an investigated flood water arm
of a river (site 83).
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Table 10. Occurrence of euglenophyte taxa in puddles and on wet soil. For key see Table 1.
Site no. 1 30 38 83 87
Date 85.08.15  86.09.03  88.04.19  88.09.15 | 88.09.08  89.05.15
Water pH 7.3 7.0 7.0 6.9 7.0 7.0
Water temperature °C 22.0 12.0 14.0 10.5 11.5 11.1
Euglena agilis . . +
— deses fo. deses . . + . 3
——fo. intermedia 2 . . . . 2
— —fo. klebsii . . . . . 1
— geniculata var. geniculata 1 2 2
— mutabilis . . . . . 1
— obtusa . 4
— polymorpha . . +
— proxima . 1
— sieminskiana . . . . 4 3
— slavjanskinsis . . . . . 1
— spirogyra var. spirogyra . . +
—viridis fo. viridis . . 1
Trachelomonas hispida var. hispida . . . 1

In these small and quickly drying out water bodies, 13 taxa of Euglena were the most
frequently observed (see Table 10).

Sewage and drainage ditches

The investigated roadside ditches usually drained sewage from village farms mixed
either with rainwater or water flowing down from higher fields. Only 3 ditches of this
type (sites 16, 25a & 29) had a similar taxonomic composition to the sites discussed
previously. They were almost entirely occupied by the representatives of Euglena.
E. deses fo. deses (Table 11) alone developed abundantly in the sewage ditches in
Szklary (site 20).

Different taxa were noted in drainage ditches from village and fishponds. Smaller
numbers of Euglena were found: E. gracilis fo. gracilis, E. limnophila var. svirenkoi,
E. minima, E. oxyuris fo. oxyuris, E. agilis, E. spirogyra var. fusca. Trachelomonas his-
pida var. hispida and var. spinulosa, Phacus alatus var. maximus, Ph. ankylonoton, and
Ph. pleuronectes var. pleuronectes were also observed.

In both investigated types of ditch the water was distinctly alkaline with a temperature
of 6.8—12°C. The 3 sewage ditches and 2 drainage ditches from the fishponds contained
mainly the representatives of genus Euglena (12) but the taxonomic composition was
different. No mutual taxa in the two types of ditch were observed. Probably the large
amount of organic substances in the sewage ditches allowed the development of large
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Table 11. Occurrence of euglenophyte taxa in ditches. For key see Table 1.

Water body type Sewage ditches Drainage ditches

Site no. 16 25a 29 10 20
Date 89.03.21 89.01.14 86.09.03 | 86.09.09 88.04.12 89.01.14 | 88.04.12
Water pH 8.6 84 7.0 72 72 7.5 8.0
Water temperature °C 12.0 9.5 12.0 7.8 7.8 6.8 9.1
Euglena agilis . . . . 1

— chlamydophora . . 3

— deses fo. deses . . 4

— —fo. intermedia 1 2

— —fo. klebsii 2

— geniculata var. geniculata 2 . 1

— gracilis fo. gracilis . . . . . . 1
— limnophila var. svirenkoi . . . 1
— lucens +
— minima . . . . 1

— OXYUris var. OXyuris . . . . 1

— spirogyra var. fusca . . . . . 1
Trachelomonas hispida var. hispida . . . . . 2
— —var. spinulosa . . . . . 1
— ovoides . . 1
Phacus alatus var. maximus . . . . 1
— ankylonoton . . . . +

— pleuronectes var. pleuronectes . . . . . 1 1

numbers of just a few taxa of Euglena. The slightly faster running and less polluted water
in the drainage ditches from the fishponds permitted the development of Trachelomonas
and Phacus besides Euglena.

Other water bodies

This group comprises artificial water bodies: garden ponds, a plastic container, and a slow
filter from the drinking water purification plant (Table 12).

In the garden ponds in Przegorzaly 6 taxa were observed but in the first pond (site 6)
Trachelomonas volvocina var. volvocina and T. planctonica fo. planctonica were abun-
dant, whereas Phacus obolus, a rare taxon new for Poland, occurred here singly. In the
second pond (site 6a), situated close to the first one, only 3 taxa were found. It is difficult
to say why the taxon content differed totally although the water pH (8.0-8.4), tempera-
ture (16.0-16.2 °C), and the time of taking samples were nearly the same.
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Table 12. Occurrence of euglenophyte taxa in other water bodies. For key see Table 1.

Site no. 2 7 3 6 6a 69 69b
Date 85.06.12 89.05.15 85.06.12 89.05.15 89.05.15 88.09.15 93.04.27
Water pH 6.7 8.0 6.6 8.4 8.0 7.0 75
Water temperature °C 17.0 17.0 16.0 16.0 16.2 13.2 14.0

Euglena acus var. acus . . . . 1

— agilis . 1 . . 1 . 1
— deses fo. intermedia . . 1

— geniculata var. geniculata . . . . . . 2
— hemichromata + . . . . . +

— oxyuris fo. skvortzovii

— proxima . . . . . . +
— splendens . . . . 2

—viridis fo. viridis . 1 . . . . 2
Trachelomonas intermedia fo. intermedia . + 2

— planctonica fo. planctonica . . 2 1

— pusilla . . 2

— rugulosa 2

— sarmatica . . 2

— subverrucosa . . 2

—volvocina var. volvocina . . 2 2

Lepocinclis ovum var. ovum . . . +

Phacus alatus var. maximus . . 1
— obolus . . . +
— pleuronectes var. pleuronectes . . . + . . +

— pyrum var. pyrum . . . . . 1

In the pond in the Botanical Garden (site 2) the water pH (6.7) was lower than in the
pond in Przegorzaly and a single specimen of Euglena hemichromata, abundant
E. oxyuris fo. skvortzovii and Trachelomoas rugulosa were found there.

In the pond, (surrounded by a dam, site 7) which is the slow sand filter used for the
drinking water purification plant in Bielany, the water had a similar pH (8.0) and tem-
perature (17°C) to the ponds in Przegorzaty, but only 3 taxa of Euglena were observed.

In a reservoir in Wolbrom (site 69) Phacus pyrum var. pyrum was found in small
numbers only. In another reservoir filled with water drained from the dried-up peat bog
near Wolbrom (site 69b) Euglena hemichromata, E. proxima, and Phacus pleuronectes
var. pleuronectes occurred singly, while E. agilis and E. geniculata var. geniculata were
more frequent.

The most interesting community of euglenophytes was found in the Botanical Garden
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in a plastic container ready for water plant culture (site 3), prepared with rich soil
covered with water. The 8 taxa of Trachelomonas, among them the rare 7. sarmatica,
were found in the container. T. sarmatica had previously only been reported from Do-
brostany fishponds in Ukraina (Drezepolski 1925).

Taxa not observed in other types of water body were also found in these sites: Eugle-
na oxyuris fo. skvortzovii, Trachelomonas intermedia fo. intermedia, T. pusilla, and
T. subverucosa.

COMPARISON OF COMPOSITION OF EUGLENOPHYTE COMMUNITIES IN VARIOUS TYPES
OF WATER BODY

The majority of the taxa observed in various types of water body (Table 13) occurred in
the village karstic ponds. Such ponds are most plentiful in the Upland and therefore were
investigated more frequently.

In the karstic field ponds 8 species which did not appear in other water bodies were
found: Euglena matvienkoii, Trachelomonas caudata fo. caudata, T. dubia fo. dubia,
T. globularis fo. globularis, T. recticollis, Menoidium minimum, Anisonema acinus, and
Heteronema globuliferum.

Trachelomonas ampuliformis, T. bacillifera var. minima, T. hispida var. coronata,
Phacus anomalus, Ph. monilatus, var. suecicus were found only in the fishponds.

Only one out of all the investigated springs contained euglenophytes among which
19 taxa appeared exclusively: Distigma curvatum, all 12 taxa of genus Astasia, Phacus
acuminatus var. indica, Ph. skujae, Ph. indicus, Ph. similis, Menoidium pellucidum var.
steinii, Anisionema ovale.

Euglena slavjanskiensis, E. sieminskiana, and Trachelomonas ovoides were present
only in the ephemeral water bodies. Euglena oxyuris var. skvortzovii, Trachelomonas
intermedia fo. intermedia, T. pusilla, and Phacus obolus were found in other types of
investigated water bodies.

Euglena viridis fo. viridis, which never formed water blooms, was found in all types
of water body.

Euglena deses fo. intermedia, E. gracilis fo. gracilis, E. agilis, E. acus var. acus, E.
hemichromata, E. spirogyra var. spirogyra, Trachelomonas volvocina var. volvocina, T.
volvocinopsis fo. volvocinopsis, Phacus alatus var. maximus, and Ph. pleuronectes var.
pleuronectes were often found in various types of water body.

Euglena agilis, E. geniculata var. geniculata, E. deses fo. deses, E. caudata var. cau-
data, E. sieminiskiana, E. obtusa, Trachelomonas caudata fo. caudata, Phacus alatus var.
maximus, and Ph. pyrum were the only species which occurred in masses in different
types of water body.

Euglena acus var. acus, E. spirogyra var. spirogyra, E. limnophila var. svirenkoi, E.
agilis, E. deses fo. deses, E. mutabilis, E. anabaena var. anabaena, E. geniculata var. ge-
niculata, E. hemichromata, E. viridis fo. viridis, E. stellata fo. stellata, E. sanguinea, and
E. texta var. texta as well as Trachelomonas volvocina var. volvocina, T. volvocinopsis
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Table 13. Comparison of euglenophyte taxa occurring (+) in all investigates types of water body.

Ephemeric ~ Other
Peat bog water water
bodies bodies

Village Field Fish Flowing

Types of water body ponds ponds ponds water

Distigma curvatum . . . +
— proteus +
Euglena acus var. acus

— adhaerens

— agilis

— anabaena var. anabaena
— archaeoplastidiata

— caudata var. caudata

— chadefaudii

— chlamydophora

—clara

— clavata

— deses fo. deses

— —fo. intermedia

— —fo. klebsii

— ehrenbergii

— ettlii

— gasterosteus

— geniculata var. geniculata
— —var. terricola

— gracilis fo. gracilis

——fo. hiemalis

— granulata

— hemichromata

— hirudo

— limnophila var. limnophila

— — var. swirenkoi

+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ A+ A+ + o+
+
+

— lucens
— matvienkoi . +
— minima

— multiformis
— mutabilis
—oblonga

— obtusa

— oxyuris fo. oxyuris

+ o+ o+ o+ o+ + o+

— —fo. maior

— —fo. skvortzovii . . . . . . +
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Table 13. Continued.

163

Types of water body

Village
ponds

Field
ponds

Fish
ponds

Flowing P
water

eat bog

Ephemeric ~ Other

water
bodies

water
bodies

— pavlovskoénsis

— polymorpha

— proxima

— rustica var. rustica

— sanguinea

— sieminskiana

— sima

— slavjanskiensis

— spathirhyncha

— spirogyra var. spirogyra
— —var. fusca

——var. lacticlavius

— splendens

— stellata fo. stellata

— texta var. texta

— tripteris var. tripteris
— tripteris var. maior
— tristella

— truncata

—viridis fo. viridis
Khawkinea quartana
Astasia breviciliata

— clavata

—curvata

— cylindrica

— fustis

— harrisii

— klebsii

—longa

—ovalis

— praecompleta

— pusilla

— recta

Strombomonas acuminata
— planctonica
Trachelomonas abrupta var. abrupta

— acanthostoma

+ o+ o+ o+ o+

+

+ o+ o+ o+ o+ o+ o+ 4+ +

+ o+ o+ o+

+ o+ o+ + o+ o+ o+ + o+ o+ +

(cont.)
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Table 13. Continued.

Types of water body

Village
ponds

Field
ponds

Fish
ponds

Flowing P
water

eat bog

Ephemeric
water
bodies

Other
water
bodies

Trachelomonas allia

— ampuliphormis

— bacillifera var. minima

— botanica var. borealis

— caudata fo. caudata

— compacta

— curta fo. curta

— decorata

— drezepolskiana

— dubia fo. dubia

— eurystoma var. producta
— globularis fo. globularis
——fo. crenulatocollis

— granulosa var. subglobosa
— gregussii var. danubialis
— guttata

— hirta var. duplex

— hispida var. hispida

— —var. coronata

— — var. crenulatocollis

— —var. granulata

— —var. spinulosa

— intermedia fo. intermedia
——fo. crenulatocollis

— janczewskii var. janczewskii
— lacustris var. klebsii

— lomnickii

— manginii var. subpunctata
— mirabilis var. minor

— nexilis

— oblonga var. oblonga

— —var. punctata

— —var. pulcherrima

— ovoides

— pavlovskoénsis fo. pavlovskoénsis
— —fo. ellipsoidea

— planctonica fo. planctonica

+

+ o+ o+ o+ o+ o+

+

+

+ o+ o+ o+ o+ o+ o+ +
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Table 13. Continued.
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Types of water body

Village
ponds

Field
ponds

Fish
ponds

Flowing P
water

eat bog

Ephemeric ~ Other

water
bodies

water
bodies

——fo. oblonga

——fo. ornata

— polonica

— poltavica

— pusilla

— raciborskii var. incerta
— recticollis

— reinhardii

— robusta

— rugulosa

— sarmatica

— scabra var. scabra

— similis fo. similis

— — var. spinosa

— stokesiana fo. torquata
— subverrucosa

— superba

— verrucosa fo. irregularis
—volvocina var. volvocina
— — var. compressa

— —var. coronata

— —var. derephora

— —var. subglobosa
—volvocinopsis fo. volvocinopsis
— woycickii

Ascoglena viridis
Colacium vesiculosum fo. cyclopicola
Lepocinclis acicularis

— nayalii

— ovum var. ovum

— —var. palatina

— —var. striata

— playfairiana

— steinii

Phacus acuminatus var. acuminatus
——var. indica

— agilis

+ o+ o+ o+

+

+ o+ + o+ o+ F o+ o+ o+ + + o+ o+ + o+ o+ o+ o+ + + o+

(cont.)
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Table 13. Continued.

Ephemeric ~ Other
eat bog water water
bodies bodies

Village Field Fish Flowing P

Types of water body ponds ponds ponds water

Phacus alatus var. alatus + + . +

— — var. maximus + . . + . + +

+
+
+

— ankylonoton
— anomalus . . +
— brachykentron

— carinatus

— caudatus var. caudatus
— —var. tenuis

— circulatus

— circumflexus

— contortus

— corculum

— costatus

+ o+ o+ o+ o+ o+ o+ o+ +

— curvicauda var. curvicauda
— —var. robusta . . . +
— dangeardii
— formosus
— hamatus

— hamelii

+ o+ o+ o+ o+

— helicoides
— indicus . . . +
— inflexus

— longicauda var. longicauda

— megalopsis

+ o+ o+ o+

— mirabilis
— monilatus var. suecicus . . +

— obolus . . . + . . +
— orbicularis fo. orbicularis
——fo. cingeri

— —fo. communis

— oscillans

— parvulus

— pleuronectes var. pleuronectes
— pseudonordstedtii

— pulcherrimus

— pusillus

+ o+ o+ o+ o+ o+ o+ o+ o+ +

— pyrum var. pyrum
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Table 13. Continued.

Ephemeric ~ Other

Village Field Fish Flowing Peat bog water water

Types of water bod

M y ponds ponds ponds water bodies bodics
— raciborskii + . . +
— skujae +
— similis . . . +
— splendens +
— stokesii +
— striatus +
— strongylus +
— triqueter +
— trypanon +
— undulatus var. undulatus +
— unguis +
— vigueri +
Hyalophacus ocellatus + +
Menoidium minimum . +
— pellucidum var. pellucidum + + +
— — var. steinii +
— tortuosum var. tortuosum + +
Anisonema acinus . + +
—ovale +
Heteronema globuliferum . +
Pseudoperanema macromastix + . . +

fo. volvocinopsis, T. scabra var. scabra, Lepocinclis ovum var. ovum, Phacus inflexus,
Ph. caudatus var. tenuis, Ph. similis and Menoidium pellucidum var. steinii appeared at
times in large quantities. All these species are cosmopolitan but they were usually noted
here only in a few sites.

Changes in numbers of taxa encountered in a water body were irregular. This was
confirmed by monthly observations during 1990. It seems that the appearance of the
rarely represented taxa was accidental possibly due to active translocation of the ob-
served organisms, including vertical migration (Happey-Wood 1988), which occasion-
ally exposed some of them. Summer rainfall at the time when the investigation was
carried out and constant stirring up of the water by ducks and geese also appeared to
affect community content.

Water blooms, and the abundant appearance of euglenophyte taxa, were observed at
pH 7.5-10.1. The mass appearance of the other algal taxa such as Microcystis viridis,
Oscillatoria limosa, Asterionella formosa, Chlamydomonas ehrenbergii., Cryptomonas
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ovata, Chlorogonium minimum., and Pediastrum boryanum var. perforatum, seemed
generally not to affect the development of euglenophyte communities nor their quantity.

CONCLUSIONS

In the investigated material 206 taxa of euglenophytes, among them 149 species, 37 var-
ieties and 20 forms, were identified. Only 45 taxa of euglenophytes had been known
before in the Krakéw-Czgstochowa Upland thus 161 taxa are new for this area. Among
them 69 taxa are new for Poland, and 5 out of 69 are new for Europe.

Taxa new for science: Euglena siemiriskiana (Wotowski 1992b) and E. ettlii (Wotow-
ski 1993) were described on the basis of the investigated material.

At present 651 euglenophytes taxa are known in Poland, among them 431 species,
198 varieties, 22 forms; 31% of these were found in the Upland. In relation to the general
quantity of the known taxa in Europe it is an impressive figure since when writing the
world flora of green and colourless euglenophytes Huber-Pestalozzi (1955) set down
descriptions for 1286 taxa, among them 842 species, 359 varieties and 85 forms. Later
Starmach (1983) assambled 1353 descriptions of euglenophyte taxa known in the world,
and among them 916 species, 317 varieties, and 122 forms.

In partly compilative euglenophyte floras Popova (1966), and Popova and Safonova
(1976) gave for the former Soviet Union (mostly western Siberia) information on 638
taxa (429 species, 118 varieties, and 91 forms) Asaul (1975) reported for Ukraine 727
taxa (502 species, 142 varieties, 83 forms), and Tell and Conforti (1986) recorded 447
taxa for Argentina (among them 296 species, 132 varieties, and 19 forms).

The investigated flora turned out to be diversified in comparison with that offered in
the known regional monographs. In Uppland (Sweden) Skuja (1948) found 130 taxa
(among them 119 species and 11 varieties); from waters of different regions he (Skuja
1956) found 161 taxa (among them 145 species and 16 forms) and in Lappland he found
(Skuja 1964) 69 taxa (60 species, 8 varieties, and 1 form). Thérezién (1989), gave infor-
mation about 67 taxa, among them 26 species, 31 varieties, and 10 forms for the Amazo-
nian system in Brazil.

In none of the above mentioned works are there physico-chemical parameters con-
cerning the waters in which the separate taxa occurred.

The most numerous in the water bodies of the Krakéw-Czgstochowa Upland were the
following genera: Trachelomonas (64 taxa), Euglena (55), Phacus (52), Astasia (12), and
Lepocinclis (7 taxa). Representatives of rare genera such as: Menoidium (4 taxa), Distig-
ma (2), Strombomonas (2), and Anisonema (2), and single taxa of Kawkinea, Ascoglena,
Colacium, Hyalophacus, Heteronema, and Pseudoperanema were also found.

Five taxa are new for the European flora: Euglena truncata previously known only from
North America, twice was observed here in one site (see Table 3); Trachelomonas botanica
var. borealis, known only from Australia, occurred as a single specimen in the plankton
of one pond; T. decorata known only from Manchuria was also noted in the plankton of
one pond; T. hirta var. duplex described from Madagascar, was found here as a single
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specimen; Phacus acuminatus var. indica, known from India, was found in an Upland
spring and Ph. carinatus, known from Australia, was found here in a village pond.

Very rare taxa occurring as either single or scarce specimens known only in Europe
and no other continent were also found in the Upland: Euglena slavjanskiensis before
known only from Russia, E. hirudo described by Drezepolski (1925) and known only
from Ukraine, Trachelomonas ovoides found before in Belgium alone, 7. guttata known
only in the Netherlands, and the two taxa T. sarmatica and T. lomnickii described by
Drezepolski (1925) from Lithuania and Ukraine, and Trachelomonas gregussii var. danu-
bialis described by Hortobdgyi (1979) from Hungary.

Undoubtedly the most interesting group among euglenophytes found in the Upland
are the colourless euglenophytes: quite a few specimens of various genera were found in
one site, spring “Elzbieta” (Table 9). It was the first site in Poland where colourless
euglenophytes were found abundantly. Betchatéw Opencast Coal Mine most probably
caused the visible drawdown of “Elzbieta” spring as well as other springs in this region
and consequently the extinction of the colourless euglenophytes occurring here.

The euglenophytes in the Upland developed mainly in closed water bodies, from
puddles to the village karstic ponds most commonly appearing here. They gathered at the
edge of stagnant water on the slightly rippling surface where they easily warmed up, just
above the muddy bed, and sometimes in plankton.

Not a single euglenophyte was found in 9 out of 33 investigated karstic village ponds.
Swimming and feeding ducks and geese may have prevented or limited the development
of euglenophytes here. It was found that the euglenophytes did not occur in ponds rich in
Lemna minor where the water surface was covered with a dense layer which excluded
most of the light.

No euglenophytes were found in cold vancluses or other springs except a small one
with almost stagnant water. In the streams they were found neither in the mud, in stag-
nant water, nor among Vaucheria thalli, although algae from other systematic groups,
especially blue-green algae and diatoms, developed. There was only one exception: this
was in a typical stream (site 24a) where a few specimens of Trachelomonas were found
among diatoms in the mud of stagnant water away from the main water flow. This may
be due to fast water currents and the mobility of euglenophyte cells.

Little relationship between taxa and low water temperature could be found in stagnant
water bodies as they sometimes occurred under the ice surface in shallow areas of the
ponds although some euglenophytes occurred in larger quantities at higher water tem-
peratures.

During the investigation the euglenophyte composition in various water bodies in the
same area, with similar physico-chemical parameters, always differed.

Euglenophytes were found in a comparatively small number of fishponds; out of
15 investigated carp ponds they appeared in 6, and out of 7 trout ponds they occurred in
3. It is difficult to explain this phenomenon.

Distinct developmental lines in individual species could not be found in the four
karstic village ponds observed in an annual cycle. The occurrence of many taxa, both in
plankton and mud, in other ponds and water bodies and on wet soils were strictly ac-
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cidental, especially when the majority of taxa occur in inconsiderably small specimen
numbers. Only occasionally was an abundant appearance of some species observed: Eu-
glena agilis, E. deses fo. deses, E. geniculata var. geniculata, E. stellata fo. stellata, E.
obtusa, E. sieminiskiana, E. texta var. texta, Trachelomonas caudata fo. caudata, and
Phacus pyrum var. pyrum. These occurred in masses at pH 7.0 to 7.6. Water temperature
caused greater drifts in the number of individuals of certain taxa such as E. stellata fo.
stellata and T. caudata fo. caudata, which occurred in masses at a water temperatures of
0.5-2.0°C.

The majority of the euglenophytes found in the Upland are very tolerant of organic
pollution. Following the known lists of saprobic systems of Kolkwitz and Marsson
(1908), Zelinka and Marvan (1961), Fjerdingstad (1964), Cyrus and Sladecek (1973),
Sladecek and Perman (1977), and known reserchers of the group Lemmermann (1910),
Swirenko (1939), Popova (1966), Asaul (1975), Popova and Safonova (1976), it can be
stated that the majority of the representatives of genus FEuglena found in this study occur
in both clean and strongly polluted waters.

According to Fjerdingstad (1964) many of them are saprophilous (organisms which
generally occur in polluted waters but which may also occur in others): Euglena acus
var. acus, E. spirogyra var. spirogyra, E. spirogyra var. fusca, E. oxyuris fo. oxyuris, E.
deses fo. deses, E. deses fo.. intermedia, E. ehrnbergii, E. gracilis fo. gracilis, E. agilis,
E. polymorpha, E. proxima, E. sanguinea, and E. mutabilis were all found in the Kra-
kéw-Czegstochowa Upland. According to him E. spathirhyncha which was rarely found
in the Upland and E. viridis fo. viridis which occurred in various types of water body in
the study area are both saprobionts (organisms which in fairly large numbers occur in
polluted waters only). On the basis of my personal long-standing observations I consider
that E. hemichromata, E. geniculata var. geniculata, E. texta var. texta, Trachelomonas
volvocina var. volvocina, T. volvocinopsis fo. volvocinopsis, T. hispida var. hispida, Pha-
cus acuminatus var. acuminatus, Ph. pleuronectes var. pleuronectes and Ph. pyrum var.
pyrum should also be classified as saprobionts.

The noted representatives of genus Trachelomonas and Phacus, show less resistance
to pollution and therefore are usually classified as appearing in catharobic and f-mesosa-
probic waters. Recognized as indicators of clean water are Trachelomonas acanthosto-
ma, T. globularis fo. globularis, T. robusta, T. dubia fo. dubia (Swirenko 1939) as well as
Phacus stokesii, Ph. dangeardii, Ph. oscillans, and Ph. monilatus var. suecicus (Lemmer-
mann 1910).

According to these lists, the colourless euglenophytes such as: Astasia klebsii, Menoi-
dium minimum, M. pellucidum var. pellucidum, and M. pellucidum var. steinii are classi-
fied as appearing in strongly polluted polysaprobic waters. They were found in the Up-
land in relatively unpolluted water, in a spring (site 86) fairly rich in organic substances
coming from decomposing leaves.

From my own observations and the data from literature, I may conclude that all the
karstic village ponds were of polysaprobic, sometimes o-mesosaprobic character. Only
springs and the initial parts of the streams were of B-mesosaprobic character.

Knowledge of the geographical distribution of euglenophyte taxa is still so incom-
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plete that future intensive studies are needed. In some papers however, one can find
attempts at defining ranges for selected species (Popova 1966; Safonova 1987; Vetrova
1986, 1993).

An analysis of euglenophyte flora of central Asia and its comparison with southern
Kasakhstan (Hisoriev 1996a, b) has recently been carried out on the basis of literature;
the analysis deals mechanically, however, with the diversity of the representatives of
particular genera and families, disregarding species and their ecological requirements.

Studies of this systematic group, both in Poland and in the rest of the world, do not
allow full qualification of the ecological character of all known species because many of
them are encountered in sparse quantities and in a great variety of sites. Geographical
ranges for many of them will probably not be established soon, either.

The ecological parameters for 36 taxa collected in this work will make possible their
comparison with the spectrum given for the same taxa in work on the tropical eugleno-
phyte population in the Pantanal of Mato Grosso in Brazil (Heckman et al. 1996; De-
Lamonica-Freire & Heckman 1996); this will require a separate study.

This work certainly does not describe the entire species content of euglenophytes
which occur in the Krakéw-Czgstochowa Upland. Long-term investigation on a greater
number of sites may provide some further data.

Acknowledgements. This work was supported partly by grant no. 6 P204 044 04 from the Commit-
tee For Scientific Research (KBN).
The author is especially grateful to Professor Jadwiga Siemiriska for her constant friendly assistance
and Dr Judith John for polishing the English version of this work. He also thanks Mrs Alina Sidor,
M.Sc., and Mr Antoni Pachoniski for technical help in the preparation of the figures and plates.

REFERENCES

ALFINITO S. 1982. Some interesting Euglenophyta from lake Giulionello (Italy). — Ann. Bot. 60: 153-162.
ALLORGE P. & LEFEVRE M. 1930. Algues de Sologne. — Bull. Soc. Bot. Fr. 77: 122-150.

ASAUL Z.1. 1975. Viznachnik evglenovikh vodorostey Ukrainskoy R.S.R. [Survey of the euglenophytes
of the Ukrainian SSR]. 407 pp. Naukova Dumka, Kiev (in Ukrainian).

BozzoLA J.J. & RUSSELL L. D. 1995. Electron microscopy. Principles and techniques for biologist. 542
pp. Jones & Bartlett, Boston — London.

BIERNACKA I. 1963. Zmiany w zespole organizmdéw planktonowych w jeziorze Roznowskim [Change-
ments dans la composition du plancton du lac Roznowski]. — Pol. Arch. Hydrobiol. 11(2): 251-262
(in Polish with French summary).

BOURRELLY P. 1947. Algues rares ou nouvelles de la forét de Sénart. — Bull. Mus. Natl. Hist. 19: 464-470.
BOURRELLY P. 1949. Euglena oxyuris Schmarda et formes affines. — Bull. Mus. Hist. Natl. 21(5): 612-616.

BOURRELLY P. 1951. Euglena Chadefaudii, une nouvelle espéce d’Eugléne viridode. — Bull. Soc. Bot.
Fr. 98(4-6): 143-145.

BOURRELLY P. 1952. Algues d’eau douce de la Guadeloupe et dépendances. 235 pp. Soc. Edition En-
seignements sup., Paris.

BOURRELLY B. 1957. Trois algues microscopiques marines des environs de Dinard. — Rev. Algol. 3(3):
168-169.



172 Fragm. Flor. Geobot. Suppl. 6, 1998

BOURRELLY P. 1961a. Quelques algues rares ou nouvelles du Lac de Ground-Lieu. — Rev. Algol. N.S. 6: 57-68.

BOURRELLY P. 1961b. Algues d’eau douce de la République de Cote d’Ivoire. — Bulletin de 'l F. A. N.
23(2):283-374 + 24 Plates.

BOURRELLY P. 1963. Remarques sur quelques Eugléniens. — Rev. Algol. N.S. 7(1): 100-104.

BOURRELLY P. 1985. Les algues d’eau douce. Initiation a la systématique. Vol. 3: Les algues bleues et
rouges, Les Eugléniens, Peridiniens et Cryptomonadins. 606 pp. Société Nouvelle des Editions
Boubée, Paris.

BOURRELLY P. & COUTE A. 1978. Algues d’eau douce rares ou nouvelles pour la flore Francaise. — Rev.
Algol. 13(4): 295 — 307.

BOURRELLY P. & COUTE A. 1982. Quelques algues d’eau douce de la Guyane Francaise. — Amazoniana
7:221-292.

BOURRELLY P., COUTE A. & RINO J. A. 1976. Ultrastructure de la cuticule de quelques eugléniens. 1.
Euglena oxyuris var. minor Defl. et Euglena spirogyra var. fusca (Klebs) Lemm. — Protistologia 12:
623-628.

BRUTKOWSKA M. 1952. Studia nad glonami Niebieskich i niektérych innych Zrédet w okolicy Toma-
szowa Mazowieckiego [Studien tiber die Algen der Blauen und einigen anderen Quellen in der Ge-
gend von Tomaszéw Mazowiecki]. — Acta Soc. Bot. Pol. 21(3): 417-424 (in Polish with German
summary).

BuckA H. 1958. The appearance of Euglena species in postregulation ponds at the banks of the Vistula
near Cracow. — Fragm. Flor. Geobot. 3(2): 161-180.

Bucka H. 1966. Zbiorowiska planktonowe w stawach rybnych Zespotu Ochaby [Plankton communities
in the Ochaby Complex of Experimental Fishery Farms]. — Acta Hydrobiol. 8 Suppl. 1: 13-46 (in
Polish with English summary).

BuckA H. & KRZECZKOWSKA-WOLOSZYN L. 1971. Osobliwosci sktadu gatunkowego fitoplanktonu
kilku stawéw $rédlesnych [Peculiarities of the phytoplankton species composition of some forest
ponds]. — Acta Hydrobiol. 13(2): 135-208 (in Polish with English summary).

Bucka H. & KySeELowaA K. 1967. Plankton wybranych stawéw karpiowych w Gotyszu i Landeku [The
plankton of selected carp ponds at Gotysz and Landek]. — Acta Hydrobiol. 9(3-4): 339-380
(in Polish with English summary).

BURCHARDT L. 1976. Glony bentosu w kompleksie Jezior Koniriskich [Benthic algae in the complex of
the Konin Lakes]. — In: I. DAMBSKA (ed.), Badania hydrobiologiczne jezior podgrzanych w okolicy
Konina [Hydrobilogical investigations warmed lakes near Konin]. — Uniw. A. Mickiewicza Ser.
Biologia 6: 59-84 (in Polish with English summary).

BURCHARDT L. 1977. Zmiany w sktadzie fitoplanktonu Jeziora Patnowskiego odbiornika wéd podgrza-
nych i §ciekéw z cukrowni (1972/73) [Changes in the phytoplankton of the Lake Patnowskie collec-
tor of warmed water and sewage from the suger plant 1972/73]. — Univ. A. Mickiewicza Ser. Biologia
8: 1-117 (in Polish with English summary).

BURCHARDT L., DAMBSKA 1., HLADKA M. & SzYszkA T. 1979. Zbiorniki wodne na terenie przysziego
Ogrodu Botanicznego w Pawlowicach pod Poznaniem. Badania algologiczne [Water reservoirs on
the terrain of the future Botanical Garden in Pawlowice near Poznan. Phycological investigations].
— In: I. DAMBSKA (ed.), Stan biologiczny zbiornikéw wodnych w okolicy Poznania [“Biological
conditions of water bodies near Poznan”’]. — Pr. Komis. Biol. Pozn. Tow. Przyj. Nauk 53: 3-33 (in
Polish with English summary).

BURCHARDT L., DAMBSKA 1., HLADKA M., NIEDZIELSKA E. & PANCZAKOWA J. 1981. Hydrobiologiczne
badania jezior Wielkopolskiego Parku Narodowego. Cz. III. Jeziora Rynny Rosnowsko-Jarostawiec-
kiej [Hydrobiological investigations of lakes in Great Poland (Wielkopolski-National Park). Part III.
Lakes of Rosnowsko-Jarostawiecka Channel]. — Pr. Komis. Biol. Pozn. Tow. Przyj. Nauk 60: 45-76
(in Polish with English summary).



K. Wotowski: Studies on euglenophytes (S Poland) 173

CABEJSZEK I. 1951. Biologiczne wskaZniki zanieczyszczenia rzek Wieprza i Pilicy [“Biological parame-
ters of pollution of the Rivers Wieprz and Pilica”]. — Wiad. Hydrol. Meteorol. 2(4-5): 45-56 (in
Polish).

CALJON A. 1988. Les algues planctoniques d’un marais d’eau douce de la plaine de la Rusizi (Burundi).
— Bull. Soc. Roy. Bot. Belgique 121: 18-34.

CAPDEVILLE P. 1985. Observation dans la région des Landes d’algues d’eau douce rares ou nouvelles
pour la flore de France. — Cryptog. Algol. 6(3): 141-170.

CARDINAL C. 1979. Algues planctoniques du bassin de la Seine (a I’exception des Cyanophycées et des
Diatomées). — Bull. Mus. Natur. Hist. Nat. 4 Sér. B 1: 285-327.

CHADEFOUD M. 1937. Recherches sur I’anatomie comparée des Euglenales. — Le Botaniste 28: 120-156.

CHADEFAUD M. 1939. Sur I’organisation d’ Euglena stellata Mainx et sur la discrimination des euglénes
viridoides. — Arch. Zool. Exp. Gén. 80 Notes et Rev. 2: 49-54.

CHRISTEN H. R. 1958. Farblose Euglenalen aus dem Hypolimnion des Hausersees. — Schweiz. Ztschr.
Hydrol. 20(19): 141-176.

CHRISTEN H. R. 1962. Neue und wenig bekannte Eugleninen und Volvocalen. — Rev. Algol. 6(3): 162-202.
CHU S. P. 1947. Contribution to our knowledge of the genus Euglena. — Sinensia 17(1/6): 76-136.

CHUDYBA D. 1984. Fitoplankton nowo powstalego stonowodnego zbiornika retencyjno-dozujacego
[Phytoplankton in a newly constructed secondary sedimentation pond for brackish waters]. — Zesz.
Nauk. Akad. Roln.-Techn. w Olsztynie 13: 173—-185 (in Polish with English sumary).

CHUDYBA H. 1974. Wplyw usuwania hypolimnionu na fitoplankton Jeziora Kortowskiego [Effect of
removing of hypolimnion on phytoplankton in Lake Kortowskie]. — Zesz. Nauk. Ochr. Wéd i Ryb.
Srédlad., Akad. Roln.-Techn. w Olsztynie 2: 3—52 (in Polish with English summary).

CHUDYBA H. 1975. Struktura i dynamika rozwoju fitoplanktonu Jeziora Kortowskiego [The structure
and dinamics of phytoplancton in Lake Kortowskie]. — Zesz. Nauk. Ochr. Wéd i Ryb. Srédlad.,
Akad. Roln.-Techn. w Olsztynie 5: 3-71 (in Polish with English summary).

CHUDYBA H. 1979. Skiad gatunkowy i liczebnos$¢ fitoplanktonu jezior Mazurskiego Parku Krajobra-
zowego [Species composition and number of the phytoplankton of the lakes of the Mazurian Land-
scape Park]. — Acta Hydrobiol. 21(2): 105-116.

CHUDYBA H. 1987. Socjologiczne badania fitoplanktonu w jeziorze Lekuk Wielki [Phytosociological
studies on the phytoplankton in Lake Lekuk Wielki]. — Acta Acad. Agricul. Tech. Olst. 15: 147-161
(in Polish with English summary).

CHUDYBA H. 1990. Sociological studies on the phytoplankton in lake Garba$ (Etk Lake District, north-
eastern Poland). — Acta Hydrobiol. 32(1/2): 115-129.

CHUDYBA H., CHUDTBA D. & ENDLER Z. 1987. Ro§linno$¢ rezerwatu florystycznego jeziora Tyrsko
[Flora of the floristic reserve Lake Tyrsko]. — Acta Acad. Agricul. Tech. Olst. 15: 183-228 (in Polish
with English summary).

COMPERE P. 1966. Observations sur les algues des groupements a sphaignes des Hautes-Fagnes de
Belgique. — Bull. Jardin Bot. de I’état 36(1): 5-51.

CoMPERE P. 1975. Algues de la région du Lac Tchad. 3. Rhodophycées, Euglenophycées, Cryptophy-
cées, Dinophycées, Chrysophycées, Xanthophycées. — Cah. ORSTOM Hydrobiol. 9: 203-290.

COMPERE P. 1991. Contribution a I’étude des algues du Sénégal. Algues du lac de Guiers et du Bas-
Sénégal. — Bull. Jard. Bot. Nat. Belg. 61(3/4): 171-267.

CONFORTI V. T. 1986. Contribucidn al conocimento de las algas de agua dulce de la provincia de Buenos
Aires (Argentina). X. [Contribution to the knowledge of fresh water algal flora of Buenos Aires
(Argentina)]. — Physis Sec. B 44(106): 7-12.



174 Fragm. Flor. Geobot. Suppl. 6, 1998

CoNFORTI V. T. 1993. Study of Euglenophyta from Camaledo Lake (Manaus — Brazil). — Rev. Hydrobiol.
Trop. 26(3): 187-197.

CONFORTI T. & JOO G. J. 1994. Taxonomic and ultrastructural study of Trachelomonas Ehr. and Strom-
bomonas Defl. (Euglenophyta) from Oxbow Lakes in Alabama and Indiana (U.S.A.) — Cryptog.
Algol. 15(4): 267-286.

CONFORTI V. & TELL G. 1986. Ultrastructura de la loriga de Trachelomonas Defl. (Euglenophyta) en
microscopio electronico de barrido. — Nova Hedwigia 43(1-2): 45-79.

CONRAD W. 1914. Algues, Schizophycées et Flagellates. Ann. Biol. Lacustre 7: 126-152.

CONRAD W. 1916. Revision des especes indigenes et frangaises du genre Trachelomonas Ehrenberg.
— Ann. Biol. Lacustre 8: 193-213.

CONRAD W. 1935. Etude systématique du genre Lepocinclis Perty. — Mém. Musé. Roy. Hist. Nat. Belg.
2(1): 3-85.

CoNRAD W. 1938. Flagellates des iles de la Sonde (euglenacées). — Bull. Mus. Roy. Hist. Nat. Belg.
14(8): 1-20.

CONRAD W. 1942. Flagellates du Vieil Escaunt a Bornem. — Bull. Mus. Roy. Hist. Nat. Belg. 18(37):
1-29.

CONRAD W. 1943. Description de quelques Phacus nouveaux. — Bull. Mus. Roy. Hist. Nat. Belg. 19(6):
1-8.

CONRAD W. & VAN MEEL L. 1952. Materiaux pour une monographie de Trachelomonas Ehr. 1834,
Strombomonas Defl. 1930 et Euglena Ehr. 1832, genres d’Euglénacees. — Mem. Inst. Roy. Sci. Nat.
Belg. 124: 1-176.

COUTE A. & ILTIS A. 1981. Ultrastructure stéréoscopique de la logette de Trachelomonas (Algae,
Euglenophyta) récoltés en Cote d’Ivoire. — Rev. Hydrobiol. Trop. 14: 115-133.

COUTE A. & THEREZIEN Y. 1985. Premiére contribution a 1’étude des Trachelomonas (Algae, Eugleno-
phyta) de I’ Amazonie bolivienne. — Rev. Hydrobiol. Trop. 18(2): 111-131.

CYRUS Z. & SLADECEK V. 1973. Uréovaci atlas organismu z Cestiren odpadnich vod [A guide of organ-
isms from waste water plants]. — In: Prace a studie 133, 156 pp. Vyzkumny Ustav Vodohospodéisky
v Praze, Praha-Podbaby (in Czech).

CZEPPE Z. (ed.). 1972. Warto$¢ Srodowiska przyrodniczego Wyzyny Krakowsko-Wielunskiej i zagad-
nienia jego ochrony [Resources of the natural environment of Cracow-Wielun Upland and problems
of its protection]. — Stud. Osr. Dokum. Fizjogr. PAN Krak. 1: 1-395 (in Polish with English sum-
mary).

CzOSNOWSKI J. 1948. Matériaux a la connaissance des flagellates de la Pologne. — Prace Komis. Biol.
Pozn. Tow. Przyj. Nauk 11 (4): 1-40 (363—402).

CzOSNOWSKI J. 1952. Przyczynek do znajomosci hydrobiologii katuz [Contribution to the knowledge of
the hydrobiology of puddles]. — Acta. Soc. Bot. Pol. 21(3): 317-327 (in Polish with English sum-
mary).

CZUBINSKI Z., BOROWKO Z., FILIPISZYNOWA M., KRAWIECOWA A., OLTUSZEWSKI W., SZWEYKOWSKI J.
& TOBOLEWSKI Z. 1954. Bielawskie Bloto, ginace torfowisko atlantyckie Pomorza [Bielawskie
Bloto, dissappearing peat bog of the Atlantic type in Pomerania]. — Ochr. Przyr. 22: 67-159 (in
Polish with English summary).

DAMBSKA 1. 1976. Roslinno$¢é rezerwatu “Dgbina” pod Wagrowcem w Wielkopolsce. 2. Glony.
— [Vegetation of the “Debina” reserve in Wielkopolska Region. 2. Algae]. — Bad. Fizjogr. Pol. Zach.
Ser. B — Botanika 29: 51-55 (in Polish with English summary).

DAMBSKA 1., HLADKA M., NIEDZIELSKA E., PANCZAKOWA J. & Szyszka T. 1978. Hydrobiologiczne
badania jezior Wielkopolskiego Parku Narodowego. Cz. I. Jeziora rynny Goérecko-Budzyniskiej
[Hydrobiological investigations of lakes in Great Poland National Park. Part 1. Lake in Gérecko-



K. Wotowski: Studies on euglenophytes (S Poland) 175

Budzynski channel]. — Pr. Komis. Biol. Pozn. Tow. Przyj. Nauk 47: 1-46 (in Polish with English
summary).

DEFLANDRE G. 1924. Additions a la flore algologique des environs de Paris. — Bull. Soc. Bot. France
71: (Quatriem Sér.: 24): 1115-1136 + Plate 10.

DEFLANDRE G. 1926. Monographie du genre Trachelomonas Ehr. 162 pp. + 15 tables. André Letos,
Nemours.

DEFLANDRE G. 1927. Remarques sur la systematique du genre Trachelomonas Ehr. II. Quatre Trachelo-
monas nouveaux. — Bull. Soc. Bot. France 74(7/8): 657-665.

DEFLANDRE G. 1928. Algues d’eau douce de Vénézuéla. — Revue Algol. 3: 211-241.

DE-LAMONICA-FREIRE E. M. & HECKMAN CH. W. 1996. The sesonal succession of biotic communities
in wetlands of the tropical wet and dray climatic zone: III. The algal communities in the Patental of
Mato Grosso, Brazil, with a comprehensive list of the known species and revision of two desmid
taxa. — Int. Revue Ges. Hydrobiol. 81(2): 253-280.

DRAGOS N., PETERFI L. S. & CRACIUN C. 1979. Fine structure of Euglena 1l. Euglena stellata Mainx
and Euglena viridis Ehrenberg. — Nova Hedwigia 31(1/2): 223-246.

DREZEPOLSKI R. 1921/1922. Eugleny wolnozyjace ze zbioru glonéw podlaskich i litewskich dr
J. Grochmalickiego [De Eugleninis se ipsis sustinentibus ex collectione facta a dr. J. Grochmalicki
in Podlachia et Lithuania]. — Rozpr. Wiad. Muzeum im. Dziedusz. 7-8: 1-18 (in Polish with Latin
summary).

DREZEPOLSKI R. 1925. Przyczynek do znajomosci polskich Euglenin [Supplement & la connaissance des
Euglénienes de la Pologne]. — Kosmos 50: 173-270 (in Polish with French summary).

DREZEPOLSKI R. 1948. Eugleniny denne [Les eugléniens bentheaux]. — Mat. Fizjogr. Kraju 8: 1-18 (in
Polish with French summary).

DuiARrDIN F. 1841. Histoire naturelle des Zoophytes-Infusoires. 684 pp. Paris.

ENGELHORN O. R. 1939. Sktad zooplanktonu matego stawu w MydInikach pod Krakowem w zwiazku
z warunkami fizyko-chemicznymi (Préba definicji pojecia stawu) [Der Zooplanktonbestand eines
kleines Teiches in MydlIniki bei Krakau in Abhingigkeit von den physykalisch-chemischen Bedin-
gungen (Versuch einer Definition des Teichbegriffs)]. — Pam. Zakl. Ichtiobiol. Ryb. Uniw. Jagiell.
w Krakowie: 1-190. (in Polish with German summary).

ETTL H. 1968. Ein Beitrag zur Kenntnis der Algenflora Tirols — Ber. nat.-med. Ver. Innsbruck 65: 177-354.

FIJERDINGSTAD E. 1964. Pollution of streams estimated by benthal phyto-microorganisms. I. A saprobic
system based on communities of organisms and ecological factors. — Int. Revue Ges. Hydrobiol.
49(1): 63-131.

FIJERDINGSTAD E. 1965. Taxonomy and saprobic valency of benthic phyto-micro organisms. — Int.
Revue Ges. Hydrobiol. 50(4): 475-604.

FoTT B. & KOMAREK J. 1960. Das Phytoplankton der Teiche im Teschner Schlesien. — Preslia 32(2):
113-141.

FRANCE R. 1897. Die Fauna des Balatonsees. Section 1. Protozoen. — Result. Wiss. Erforsch. des Bala-
tonsees 2(1): 1-26.

FukUSHIMA H. 1954. Trachelomonas in Japan. — J. Yokohama Mun. Univ. Ser. C-7 128: 1-13.

GABANSKI J., MICHALSKI K. & KULMATYCKI W. 1937. Materialy do stanu czystosci Jeziora Durowskiego
pod Wagréwcem [Materials to the study of the degree of pollution of the “Durowo” Lake near Wa-
gréwiec]. — Wyd. Okr. Komit. Ochr. Przyr. Wielkop. Pomorze, Poznan 7: 134-142.

GARCIA DE EMILIANI M. O. 1981. Algunas Euchlorophyceae y Euglenophyceae de la Argentina.
— Physis Sec. B 39(97): 95-99.

Goipics M. 1953. The genus Euglena. 268 pp. The University of Wisconsin Press, Madison.



176 Fragm. Flor. Geobot. Suppl. 6, 1998

GotDYN R. 1989. Glony w sestonie srodkowego odcinka rzeki Raduni, jej doplywéw i zbiornikéw
zaporowych [Algae in the seston of the middle section of the River Radunia, its tributaries and dam
reservoir (Northern Poland)]. — Fragm. Flor. Geobot. 34(1/2): 201-245 (in Polish with English sum-
mary).

GOLOWIN S. 1964. Glony torfowiska Chlebowo (pow. Oborniki woj. poznarskie) [Die Algen des Torf-
moores Chlebowo (Kreis Oborniki, Wojwodschaft Poznanl)]. — Fragm. Flor. Geobot. 10(1): 121-161
(in Polish with German summary).

HANSGIRG A. 1886. Prodromus der Algenflora von Bshmen. 1. Die Rhodophyceen, Pheophyceen und
einen Theil der Chlorophyceen. 266 pp. Rivna¢ & Grégr, Prag.

HAPPEY-WoOD C. M. 1988. Vertical-migration patterns of flagellates in a community of freshwater
benthic algae. — Hydrobiologia 161: 99-123.

HEGEWALD E. 1977. A contribution to the algal flora of Jamaica. — Nova Hedwigia 28(1): 45-69.

HEGEWALD E., JEEJI-BAI N. & HESSE M. 1975. Taksonomische und floristische Studien an Planktonal-
gen aus ungarischen Gewissern — Arch Hydrobiol. Suppl. 46: 392—-432.

HECKEMAN CH. W., TRINDADE B. R. S. & HARDOIM E. L. 1996. Environmental conditions in the Panta-
nal of Mato Grosso conducive to natural euglenophyte populations. — Jpn. J. Limnol. 57(2): 119-132.

HEIN G. 1953. Uber Euglena mutabilis und ihr Verhalten zu saurem Medium. — Arch. Hydrobiol.
47: 516-525.

HIRANO M. 1966. Fresh water algae from northeastern part of Afganistan. — Additional Rep. 8(1955):
15-54.

HisorIEV H. 1996a. Analiz flory Euglenophyta Srednej Azii i Yoznogo Kazachstana [Analysis of the
flora of Euglenophyta of the middle Asia and Southern Kazakhstan]. — Algologia 6(3): 314-326 (in
Russian with English summary).

HisorIEV H. 1996b. Botani¢esko-geogarfi¢eskij analiz flory Euglenophyta Srednej Asii [Botanical-
geographic analysis of the flora of Euglenophyta of Middle Asia]. — Algologia 6(4): 377-385 (in
Russian with English summary).

HORTOBAGYI T. 1947. Ujabb adatok a Balaton mikrovegetaciojohoz [Latest data of of the microvegeta-
tion of lake Balaton] — Dunantuli Tudonanyos Interet kiadovanyaiszerk. Z.P. Szabo — Publ. Kes. IW.
Western Hungary 10: 1-16 (in Hungarian).

HORTOBAGYI T. 1957. Algak két Hortobdgyi halastébdl [Algen aus zwei Fischteichen von Hortobdgyil].
— Az egri Pedagégial Foiskola Fuzetei 74: 148 (in Hungarian with German summary).

HORTOBAGYI T. 1963. Algen aus den Fischteichen von Buzsak V. (Fortgesetzt aus Band IV, 1-2).
— Nova Hedwigia 6(1): 353-390.

HORTOBAGYI T. 1966. Phacus-ok a buzsaki halastavakbol II. [ Phacus aus den Fischteichen von Buzsak].
— Bot. Kozl. 53: 149-158 (in Hungarian with German summary).

HORTOBAGYI T. 1973. The microflora in the settling and subsoil water enriching basins of the Budapest
waterworks — a comparative study in ecology, limnology and systematics. 341 pp. Akadémiai Kiado,
Budapest.

HORTOBAGYI T. 1979. New algae from Hungary. — Acta Bot. Acad. Sci. Hungaricae 25(3/4): 325-338.

HUBER-PESTALOZZI G. 1955. Das Phytoplankton des Siisswassers. Teil 4. Euglenophyceen. — Die Bin-
nengewisser 16. 606 pp. E. Schweizerbart, Stuttgart.

HUMBELT-PAWEOWSKA H. 1939. Roczna zmienno$¢ fitoplanktonu na Stacjii Pomp Rzecznych w War-
szawie [La variation annuelle du phytoplancton dans le bassin de sédimentation a la Station des
Pompe Fluviales a Varsovie]. — Planta Pol. 8(1): 1-26 (in Polish with French sumary).

ITis A. 1972, Algues des eaux douces natronées du Konem (Tchad) Premiere Partie. — Cahiers
ORSTOM Ser. Hydrobiol. 6: 173-246.



K. Wotowski: Studies on euglenophytes (S Poland) 177

IORDAN M. 1966. Alge din apele termale de la Oradea [“Thermal waters algae from Oradea”]. — Studii
Cerc. Biol. Ser. Bot. 18: 129-135 (in Romanian).

JAHN T. L. & McKIBBEN W. R. 1937. A colourless euglenoid flagellate, Khawkinea halli, n.g., n.sp.
— Trans. Amer. Microsc. Soc. 56: 48-54.

JOHNSON L. P. 1944. Eugleneae of Iova. — Trans. Amer. Microsc. Soc. 63: 97-135.

KADLUBOWSKA J. Z. 1961. Glony zbiornikéw wodnych Lodzi i okolicy [Algae found in water reservoirs
in £6dZ and neighbourhood]. — £.6dZ. Tow. Nauk. Wydz. III 71: 1-164 (in Polish in English sumary).

KADLUBOWSKA J. Z. 1964. Okrzemki rzeki Pilicy i ich znaczenie w ocenie czystosci wody [Diatoms of
the River Pilica and their importance in the water pollution evaluation]. — £.6dz. Tow. Nauk. Wydz.
IIT 97: 148 (in Polish with English summary).

KADLUBOWSKA J., LIGOWSKI R., KALINOWSKA E. & SZALACHA J. 1972. Glony stawu rybnego “Okret”
[The algae of the fishpond “Okret”’]. — Zesz. Nauk. Uniw. L6dzk. Nauki Mat.-Przyr. Ser. 2 51: 49-64
(in Polish with English summary).

KIrRYAKOV I. K. 1983. Belezki varchu sastava i rozprostranenieto na Euglenophyta v Bulgaria [Notes on
the Euglenophyta flora and its distribution in Bulgaria]. — Fitologija 22: 46—60 (in Bulgarien with
English summary).

Kiss I. 1982. The algal flora and its seasonal aspects in the Kortvélyes and Martély backwaters of the
Tisza. — Tiscia 17: 51-65.

Kiss I. 1985. The development of striking algal mass protections at the Alpar-basin region of the Tisza-
valley. — Tiscia 20: 13-28.

KISSELEV J. A. 1931. Zur Morphologie einiger neue und seltener Vertreter des pflanzlichen Microplank-
tons. — Arch. Protistk. 73: 235-250.

KLEBS G. 1883. Uber die Organisation einiger Flagellaten-Gruppen und ihre Beziehungen zu Algen und
Infusorien. — Unter. Bot. Inst. Tiibingen 1: 233-363.

KLEBS G. 1892. Flagellatenstudien. — Z. wiss. Zool. Leipzig 55(3): 353—445.

KoczwARA M. 1916 [“1915”]. Fitoplankton stawéw dobrostariskich [Phytoplankton der Dobrostany-
Teiche]. — Kosmos 40(7-12): 231-275 + Tab. I (in Polish with German summary).

KOLKWITZ R. & MARSSON M. 1908. Okologie der pflanzlichen Saprobien. — Ber. Deutsch. Bot. Ges.
B 26a: 505-519.

KONDRACKI J. 1988. Geografia fizyczna Polski [“Physical Geography of Poland”]. 463 pp. Paristwowe
Wydawnictwo Naukowe, Warszawa (in Polish).

KoTLINSKA E. 1976. Fitoplankton jeziora Rusatka [Phytoplankton of Lake Rusatka]. — In: I. DAMBSKA
(ed.), Fitoplankton sztucznych jezior potozonych na terenie Poznania [Phytoplankton of the reser-
voirs in Poznari]. — Pr. Komis. Biol. Pozn. Tow. Przyj. Nauk. 42: 3-54 (in Polish with English sum-
mary).

KowALSKI W. 1975. Materialy do flory glonéw Pomorza Szczecinskiego [Materials to the algal flora of
Szczecin Pomerania (North-western Poland)]. — Fragm. Flor. Geobot. 21(3): 349-368 (in Polish
with English summary).

Kozik R. 1996. Torfowisko w miejscowosci Budzyn koto Krakowa [“Peat bog in Budzyn village near
Cracow”]. — Wszechswiat 97(3): 69-70 (in Polish).

KRZECZKOWSKA-WOLOSZYN L. 1964. Rare species of algae from the fish pond plankton. — Acta Hydro-
biol. 6(4): 313-315.

KRZECZKOWSKA-WOLOSZYN L. 1966. Ciekawsze gatunki glonéw znalezionych w stawach w Gotyszu
[More interesting species of algae found in the ponds at Gotysz]. — Acta Hydrobiol. 8 Suppl. 1: 111-126
(in Polish with English summary).



178 Fragm. Flor. Geobot. Suppl. 6, 1998

KRZECZKOWSKA-WOLOSZYN L. 1977. The influence of beet sugar factory wastes on the phytoplankton
of ponds. — Acta Hydrobiol. 19(4): 351-372.

KRZECZKOWSKA-WOLOSZYN L. 1979. Phytoplankton in fish ponds treated with an organophosphorous
insecticide (Neguvon)]. — Acta Hydrobiol. 21(2): 139-147.

Kukucz J. 1937. Zarys biologii stawku w ogrodzie botanicznym w Krakowie [Untersuchungen iiber die
Biologie des Teiches im botanischen Garten in Krakéw]. — Pr. Roln.-Lesne 24: 1— 147 (in Polish
with German summary).

KYSELOWA K. 1965. Kilka gatunkéw Trachelomonas ze stawéw potudniowej Polski [Some Trachelo-
monas species from ponds in southern Poland]. — Acta Hydrobiol. 7(1): 53-58 (in Polish with Eng-
lish summary).

KYSELOWA K. 1966. Plankton niektérych stawéw dorzecza gérnej Wisty [Plankton of some ponds in the
basin of the upper Vistula river]. — Acta Hydrobiol. 8(3/4): 247-273 (in Polish with English sum-
mary).

KYSELOWA K. 1973. The plankton of ponds enriched with wastes from beet sugar factories. — Acta
Hydrobiol. 15(1): 51-88.

KySeLowa K. & KYSELA A. 1966. Seston, peryfiton i mikrobentos Wisty od Os$wigcimia do Krakowa
[“Seston, periphyton and microbenthos of the Vistula, between Oswigcim and Cracow”]. — Acta Hy-
drobiol. 8 Suppl. 1: 345-387 (in Polish).

LACKEY J. B. 1958. The suspended microbiota of the Clinch River and adjacent waters in relation to
radioactivity in the summer of 1956. — Florida Engn. Industr. Exp. Sta. Techn. Paper No. 145: 1-36.
Gainesville.

LARSEN J. 1987. Algal studies of the Danish Wadden Sea. IV. A taxonomic study of the interstitial
euglenoid flagellates. — Nordic J. Bot. 7: 589-607.

LARSEN J. & PATTERSON D. J. 1990. Some flagellates (Protista) from tropical marine sediments. — J. natur.
Hist. 24: 801-937.

LAZAR J. 1960. Alge slovenije [The Algae of Slovenia]. 279 pp. Slovenska Akademija Znanosti In
Umetnosti, Ljubljana (in Slovenian with English summary).

LEEDALE G. F. 1967. Euglenoid flagellates. 243 pp. Prentice-Hall, Inc., Englewood Cliffs, London.
LEMMERMANN E. 1901. Beitrige zur Kenntniss der Planktonalgen. — Ber. Deutsch. Bot. Ges. 19: 85-95.
LEMMERMANN E. 1904. Das Plankton schwedischer Gewisser. — Ark. Bot. 2: 1-209.

LEMMERMANN E. 1905. Beitrige zur Kenntniss der Planktonalgen. XX. Phytoplankton aus Schlesien.
— Forschungsber. Biol. Stat. Plon 12: 154-163.

LEMMERMANN E. 1910. Kryptogamenflora der Mark Brandenburg. III. Algen. 712 pp. Verlag von Ge-
briider Borntrarger, Leipzig.

LEMMERMANN E. 1913. Flagellatae. Die Siisswasserflora Deutschlands, Osterreichs und der Schweiz.
2. 192 pp. G. Fischer, Jena.

LIEBETANZ B. 1925. Hydrobiologische Studien an Kujawischen Brackwéssern. — Bull. Int. Acad. Pol.
Sci. Lettr. Sci. Math. Nat. B 1925: 1-116.

LicowskKI R. 1986. Sessile algae in lower section of the main tributaries of the Widawka River. — Acta
Univ. Lodz. Folia Bot. 4: 171-202.

LUER-JEZIORANSKA A. 1939. Materiaty do flory planktonu rzeki Jeziorki [Recherches sur la phytoplanc-
ton de la riviere Jeziorka]. — Planta Polon. 8(2): 1-42 + Tab. i-xiii (in Polish with Franch summary).

MAINX F. 1926. Einige neue Vertreter der Gattung Euglena Ehrbg. — Arch. Protistenk. 54: 150-160

MAINX F. 1927. Beitrdge zur Morphologie und Physiologie der Eugleninen. 1. Teil. Morphologische
Beobachtungen, Methoden und Erfolge der Reinkultur. — Arch. Protistenk. 60: 305-414.



K. Wotowski: Studies on euglenophytes (S Poland) 179

MARGALEF R. 1948. Materials para una flora de las algas del NE. de Espaiia. II. Chrysophyceae, Hetero-
contae, Dinophyceae, Eugleninae. — Collectanea Bot. 2(1): 99-130.

MARTINEZ M. R. 1978. Algae in fishponds and fishpens of Laguna de Bay, Philippines, I. Euglenophyta.
— Kalikasan, Philipp. J. Biol. 7(3): 305-326.

MATULA J. 1980. Algae new or rare to the Polish flora, found in peat bogs of the Sudeten Mts. — Fragm.
Flor. Geobot. 26(1): 121-136.

MATULA J. 1995. Warunki troficzne glonéw torfowiskowych na obszarze Dolnego Slaska [Trophic con-
ditions of Lower Silesian peat bog algae]. — Zesz. Nauk. Akad. Roln. we Wroctawiu 265: 1-135 (in
Polish with English summary).

MATVIENKO O. M. 1938. Materyiali do vivcheniya vodorostej URSR. I. [“Materials to the knowledge of
algae of Ukrainian Republic of the Soviet Union. I.”] — Uchen. Zap. Kharkyiv. derzh. Unyiv. 14:
29-78 (in Ukrainian).

MENEZES M. 1986. Fic6florula da chapada dos Guimaries arredores, Mato Grosso, Brasil: Euglenophy-
ceae pigmentadas (Euglenophyceae). — Rickia 13: 8§7-95.

MENEZES M. 1989. Contribui¢do ao conhecimento das algas do género Euglena (Euglenophyceae) no
muncipio do Rio De Janeiro e Arredores, Brasil. — Acta. Bot. Bras. 3(1): 49-90.

MENEZES M. 1993. New records of heterotrophic flagellates (Euglenophyta) from Brazil. — Nova Hed-
wigia 56 (1/2): 131-137.

MENEZES M. & FERNANDES V.O. 1987. Euglenaceae pigmentadas do muncipio de Caceres e arredores,
Mato Grosso, Brasil: Uma contribuicéo a seu conhecimento. — Rickia 14: 53-71.

MICHALIK S. 1974. Wyzyna Krakowsko-Wieluriska [“Cracow-Wielufi Upland”]. 254 pp. Wiedza Pow-
szechna, Warszawa (in Polish).

MIDDELHOEK A. 1951. A propos de quelques especes du genre Trachelomonas Ehrbg. et du genre
Strombomonas Defl. trouvées au Pays-Bas. III. — Hydrobiologia 3: 228-243.

NAIDU K. V. 1966. Studies on the freshwater Protozoa of South India III: Euglenoidina 2. — Hydrobiologia
37(1-2): 23-32.

NAMYSEOWSKI B. 1921. Studja hydrobiologiczne. [Etudes hydrobiologiques]. — Pr. Komis. Mat.-Przyr.
Pozn. Tow. Przyj. Nauk Ser. B 1(1): 1-31 (in Polish).

P

NEMETH J. 1997. Az ostoros algak (Euglenophyta) kishatarozéja I. (2. javitott és bévitett kiadds) [A
guide for the identification of Euglenophyta occurring in Hungary, I]. — In: Vizi Természet-és Kor-
nyezetvédelem. 3. 319 pp. Kormyezetgazdalkoddsi Intézet (in Hungarian with English abstract).

NYGAARD G. 1949. Hydrobiological studies on some Danish ponds and lakes. Part II. The quotient
hypothesis and some new or little known phytoplankton organisms. — Det. Kongel. Danske
Videnskb. Selskab, Biol. Skrift. 7(10): 1-283.

OLEKSOWICZ A. S. 1986. Planktonic and epiphytic algal communities in three limnologically different
lakes of the Tuchola Forest area. I. Phycoflora. — Acta Univ. N. Copernici, Nauki Mat.-Przyr.
61 Limnol. 15: 3-47.

PALMER C. M. 1959. Algae in water supplies. — Publ. Health Serv. Publ. No. 657: 1-88.

PARRA O. O., GONZALES M., DELLAROSSA V., RIVERA P. & ORELANA M. 1982. Manual taxonomico del
fitoplancton de aguas continentales. Con especial referencia al fitoplancton de Chile. III. Cryptophy-
ceae — Dinophyceae — Euglenophyceae. 98 pp. Concepcion, Universidad Chile.

PASCHER A. 1931. Uber die Verfestigung des Protoplasten im Gehause einer neuen Euglenine (Klebsiel-
la) — Arch. Protistk. 73: 315-322.

PERTY M. 1852. Zur Kenntnis kleinster Lebensformen nach Bau. Funktionen. Systematik mit Spezial-
verzeichnis der in Schweiz beobachteten Arten. 228 pp. Verlag von Jent und Reinert, Bern.



180 Fragm. Flor. Geobot. Suppl. 6, 1998

PETERFI L. S. 1962. Algues nouvelles pour 1’algoflore Roumaine des lacs de Saes, Hendorf et Mouile.
— Studia Univ. Babes-Balyai Ser. Biol. 2: 25-40.

PETERFI L. S. 1964. On phytoplankton of the “Lacul Fard Fund” lake near Alba Iulia. — Rev. Roumaine
de Biol. Sér. Bot. 9(4): 267-280.

PETERFI L. S. 1965. Oate noi la cuniastera algelor din R. P. Romana. — Studii si cerc. de biol. Ser. bot.
17(6): 269-280.

PETERFI L. S. 1969. Algae in the neighbourhood of the town Salonta (Bihor district). — Comunicari de
Bot. 8: 41-50.

PETERFI L. S. 1986. Algal flora of Salicea I. — Euglenophyta. — Contributii Bot. Cluj-Napoca 1986:
13-29.

PETERFI L. S. & CoMAN N. 1987. Freshwater algae from Africa. Contributii Bot. Cluj-Napoca 1987:
3-26.

PETERFI L. S., DRAGOS N. & CRACIUN C. 1979. Fine structure of Euglena 1. Euglena tristella Chu.
— Nova Hedwigia 31(1/2): 197-221.

PLAYFAIR G. J. 1915. The genus Trachelomonas. — Proc. Linn. Soc. New South Wales 40: 1-41.
PLAYFAIR G. J. 1921. Australian freshwater flagellates. — Proc. Linn. Soc. New South Wales 46: 99-146.

PLINSKI M. 1970. Glony 7rédet i stawéw w Rogoznie pod Domaniewicami w pow. Lowickim ziemi
Lédzkiej [Algae in springs and ponds in RogoZno near Domaniewice]. — Zesz. Nauk. Uniw. £.6dz.
Nauki Mat.-Przyr. Ser. 2, 36: 75-88 (in Polish with English summary)

PLINSKI M. 1971. Rzadkie i nowe dla flory Polski gatunki glonéw z terenu solnisk w okolicach Leczycy
[Rare and new for Polish flora species of algae from the area of salt pans in Leczyca neighbour-
hood]. — Zesz. Nauk. Uniw. £6dz. Nauki Mat.-Przyr. Ser. 2, 41: 171-184 (in Polish with English
summary).

PLINSKI M. 1973. Glony solnisk poditgczyckich [The algae of salt marshes near Leczyca, Central
Poland]. — Monogr. Bot. 39: 3-88 (in Polish with English summary).

POCHMANN A. 1941. Synopsis der Gattung Phacus. — Archiv Protistenk. 95(1): 81-252.

POCHMANN A. 1957. Uber die Kerbungen des Zellrandes bei Phacus und eine dhnliche bei einer Chry-
somonade beobachete Erscheinung. — Arch. Protistenk. 102: 44-83.

PorovAa T. G. 1947. Sistematiceskije zametki po euglenovym [“Taxonomical note about eugleno-
phytes”]. — Izv. Zap. Sib. Fil. SSSR, Ser. Biol. (Novosibirsk) 2: 47-71 (in Russian).

PorovA T. G. 1951. Euglenovyje (Euglenineae) evropejskogo Severa SSSR [“Euglenineae of the Euro-
pean north of the Soviet Union”]. — Tr. Bot. Akad. Nauk. SSSR 2, 7: 165-414 (in Russian).

PorovAa T. G. 1952. O nekotorych interesnych i novych dla Zapadnoj Sibiri vidach evglenovych [Eu-
glenineae nonnullae novae nec non minus cognitae e Sibiria Occidentali]. — Bot. Mat. Otd. Spor.
Rast. Bot. Inst. Komarova Akad. Nauk SSSR 8: 5-15 (in Russian).

PorovA T. G. 1955. Evglenovyje vodorosli [“Euglenophyta”]. — Opredelitel presnovodnych vodoroslej
SSSR [“The handbook of freshwater algae”]. 7. 267 pp. Izdatel’stvo Nauka, Moskva (in Russian).

PoprovA T. G. 1966Flora Sporovych Rastenij SSSR [Flora plantarum cryptogamarum URSS]. 8. Evgle-
novyje vodorosli [“Euglenophyta”]. 1. 412 pp. Izdatel’stvo Nauka, Leningrad (in Russian).

PorovA T. G. & SAFONOVA T. A. 1976. Flora Sporovych Rastenij SSSR [Flora plantarum cryptogama-
rum URSS] 9. Euglenophyta. 2. 278 pp. Izdatel’stvo Nauka, Leningrad (in Russian).

POLTORACKA J. 1968. Sktad gatunkowy fitoplanktonu w jeziorze podgrzewanym przez elektrownig
cieplna oraz w jeziorach o normalnej temperaturze [“Species composition of phytoplankton in a lake
warmed by wastewater from a thermoelectric plant and lakes with a normal temperature”]. — Acta.
Soc. Bot. Pol. 37(2): 297-325 (in Polish).



K. Wotowski: Studies on euglenophytes (S Poland) 181

PRESCOTT G. W. 1955. Algal of the Panama Canal and its tributaries. I. Flagellated organisms. — Ohio
J. Science 55(2): 99-121.

PRESCOTT G. W. & VINYARD W. C. 1965. Ecology and Alaskan freshwater algae 5. Limnology and flora
of Malikpuk Lake. — Trans. Amer. Microscop. Soc. 84: 427-478.

PRINGSHEIM E. G. 1936. Zur Kenntnis saprotropher Algen und Flagellaten I. — Arch. Protistenk. 87: 43-96.

PRINGSHEIM E. 1942. Contributions to our knowledge of saprophytic algae and flagellatae. III. Aszasia,
Distigma, Menoidium, and Rhabdomonas. — New Phytol. 41: 171-205.

PRINGSHEIM E. 1956. Contributions towards a monograph of the genus Euglena. — Nova Acta Leopol-
diana 18(125): 3—168.

PRINGSHEIM E. G. 1963. Farblose Algen. Ein Beitrag zur Evolutionsforschung. 471 pp. Gustav Fischer,
Stuttgart.

PROWSE G. A. 1958. Eugleninae of Malay. — Gardens’ Bulletin Singapore 16: 136-204.

Pupo J. 1978a. Badania biologiczne zloza w oczyszczalni §ciekéw na zamku w Pieskowej Skale
[“Biological investigation on the sewage purification installation in the Castle at Pieskowa Skata™].
— Gaz, Woda Techn. Sanit. 52(6): 175-176 (in Polish).

PuDO J. 1978b. Succesion of organisms in three-stage sewage ponds. — Verh. Intern. Verein. Limnol.
20: 1891-1896.

PuDO J. 1979. Zmiany rozwoju charakterystycznych gatunkéw glonéw w gérnym biegu potoku Pradnik
[“Changes in the growth of characteristic species of algae in the upper part of the Pradnik stream”].
— Wiad. Instyt. Meteorol. Gosp. Wodnej 5(1-2): 119-121 (in Polish).

RAKOWSKA B. 1976. Glony rzeki Bzury pod Wyszogrodem [The algae of the River Bzura at Wyszo-
gréd]. — Zesz. Nauk. Uniw. £6dz. Nauki Mat.-Przyr. Ser. 2 8: 109-118 (in Polish with English sum-
mary).

RINO A. & PEREIRA M. J. 1988. Euglenophyta da centro de Portugal. I. Genero Trachelomonas Ehrenb.
1833 emend. Defl. 1926. — Rev. Biol. U. Aveiro 2: 129-161.

RINO A. & PEREIRA M. J. 1989-90. Euglenophyta da regiao Centro de Portugal. II. Genero Trachelo-
monas Ehrenb. 1833 emend. Defl. 1926. — Rev. Biol. U. Aveiro 3: 139-187.

ROUND F. E. 1984. The ecology of algae. 653 pp. Cambridge University Press, Cambridge.

ROZMIAREK G. 1983. Fitoplankton Jeziora Miedwie i jego doptywéw na tle charakterystyki zbiorowiska
i jego zlewni [Phytoplankton of Lake Miedwie and its tributaries against the background of the
characteristic of the water reservoir and its basin]. — Pr. Komis. Biol. Pozn. Tow. Przyj. Nauk. 64: 1-128
(in Polish with English summary).

SAFONOVA T. A. 1965. Rod Trachelomonas Ehr. vo flore vodoroslej Zapadnoj Sibiri [“Trachelomonas
in West Siberia region”]. — Trudy Centralnogo Sibir. Bot. Sada (Nowosybirsk) 10: 62—-10 (in Rus-
sian).

SAFONOVA T. A. 1987. Evglenovyje vodorosli Zapadnoj Sibiri [“Euglenophytes in West Siberia”].
192 pp. Izdatel’stvo Nauka, Nowosybirsk (in Russian).

SIEMINIAK D. 1984. Epipelic algae in marginal parts of the Przeczyce reservoir and of neighbouring
sectors of the River Czarna Przemsza (Upper Silesia). — Acta Hydrobiol. 25-26(1): 51-66.

SIEMINSKA A. & SIEMINSKA J. 1967. Flora i fauna w rejonie Zespotu Gospodarstw Doswiadczalnych
PAN i zbiornika Goczatkowickiego na Slasku [Flora and fauna in the region of the Experimental
Farms of the Polish Academy of Sciences and of Goczatkowice Reservoir, Silesia]. — Acta Hydrobiol.
9(1-2): 1-109 (in Polish with English sumary).

SIEMINSKA J. 1952[“1951”]. The plankton of the artificial lake at the Roznéw Dam. — Mem. Acad.
Polon. Sci. CI. Sci. Math. Nat. 18: 1-110.

SKALSKA T. 1975. Zbiorowiska glonéw w silnie zasolonym i zanieczyszczonym potoku Kochiéwka



182 Fragm. Flor. Geobot. Suppl. 6, 1998

(Gé6rny Slask) [Communities of algae in the strongly salted and polluted Kochtéwka stream (Upper
Silesia)]. — Arch. Ochr. Srod. 1: 147-176 (in Polish with English summary).

SKALSKA T. 1979. Zbiorowiska glonéw w nowo powstaltym zbiornik Ptawniowice Duze (GOP) [The
algae communities in newly originated water reservoir Ptawniowice Duze]. — Acta Biol. (Katowice)
6: 98—123 (in Polish with English summary).

SKALSKA T. 1982. Sktad gatunkowy fitoplanktonu zbiornika “Rybnik” [Species composition of phyto-
plankton in the “Rybnik” reservoir]. — Acta. Biol. (Katowice) 10: 228-241 (in Polish with English
summary).

SKuJA H. 1926. Vorarbeiten zu einer Algenflora von Lettland. I. — Acta Horti. Bot. Univ. Latviensis
1: 33-54.

SKuJA H. 1934. Beitrag zur Algenflora Lettlands, I. — Acta Horti Bot. Univ. Latviensis 7: 25-86.
SkuJA H. 1939. Beitrag zur Algenflora Lettlands, II. — Acta Horti Bot. Univ. Latviensis 11/12: 41-169.

SKuUJA H. 1948. Taxonomie des Phytoplanktons einiger Seen in Uppland, Schweden. — Symb. Bot.
Upsal. 9(3): 183-238.

SKuJA H. 1956. Taxonomische und biologische Studien iiber das Phytoplankton schwedischer Bin-
nengewisser. — Nova Acta Regiae Soc. Sci. Upsal. Ser. IV 16(3): 228-250.

SKusA H. 1964. Grundziige der Algenflora und Algenvegetation der Fjeldgegenden um Abisko in
Schwedisch-Lappland. — Nova Acta Regiae Soc. Sci. Upsal. Ser. IV. 18(3): 279-787.

SKVORTZOV B. 1922. On the phytoplankton from the ponds of Tiensin. I. R. — Asiat. Soc. Shangai
53: 189-195.

SKVORTZOV B. 1925. Zur Kenntnis der Manchurischen Flagellaten. — Beih. Bot. Cbl. Abt. 2(41): 311-315.

SKVORTZOV B. 1937. Contributions to our knowledge of the freshwater algae of Rangoon, Burma,
India. I Euglenaceae from Rangoon. — Arch. Protistenk. 90: 68—87.

SLADECEK V. & PERMAN J. 1977. Saprobic sequence within the genus Euglena. — Hydrobiologia 52(1): 58.

SEABECKA-SZWEYKOWSKA A. 1953. Wiciowce roslinne zebrane w okolicach Gér Stotowych [Les Phy-
toflagellées collectées dans les montagnes Gory Stolowe]. — Acta. Soc. Bot. Pol. 22(1): 85-92 (in
Polish with French summary).

SOSNOWSKA J. 1974. Zbiorowiska planktonowe trzech jezior mazurskich i zawarto$¢ chlorofilu w ich
fitoplanktonie [Plankton communities of three Mazurian lakes and chlorophyl content in their phy-
toplankton]. — Monogr. Bot. 42: 1-152 (in Polish with English summary).

STARMACH K. 1938. Badania sestonu gérnej Wisty i Biatej Przemszy [Untersuchungen iiber das Seston
der oberen Wista und Biata Przemsza] — Spraw. Komis. Fizjogr. 73: 1-145 (in Polish with German
summary).

STARMACH K. 1939. O zakwicie neustonowym w jednym ze stawkéw Rybackiej Stacji Doswiadczalnej
UJ w Mydlnikach pod Krakowem [Uber einen Fall der Neustonfirbung in einem Teiche der
Fischereiversuchsstation in Mydlniki bei Krakéw]. — Acta Soc. Bot. Pol. 16(2): 127-152 (in Polish
with German summary).

STARMACH K. 1962. New and rare blue-green algae in the plankton of a fishpond. — Acta Hydrobiol.
4(3/4): 229-244.

STARMACH K. 1983: Euglenophyta — Eugleniny. Flora Slodkowodna Polski [“Euglenophyta. Freshwater
Flora of Poland”]. 3. 563 pp. Pafistwowe Wydawnictwo Naukowe, Warszawa — Krakéw (in Polish).

STAWINSKI W. 1969. Arten der Gattung Phacus, welche in verschiedenen Biotopen der Umgebung von
Bielsko-Biata vorkommen. — Acta Hydrobiol. 11(1): 1-55.

STEFKO B. 1976. Fitoplankton Jeziora Maltariskiego [Phytoplankton of Lake Malta]. — In: I DAMBSKA
(ed.), Fitoplankton sztucznych jezior na terenie Poznania [“Phytoplankton of artificial lakes in
Poznan”]. — Pr. Komis. Biol. Pozn. Tow. Przyj. Nauk 42: 55-117 (in Polish with English sumary).



K. Wotowski: Studies on euglenophytes (S Poland) 183

STEIN F. R. 1878. Der Organismus der Infusionsthiere. III. Der Organismus der Flagellaten, 1. 154 pp.
Verlag von Wilhelm Engelmann, Leipzig.

STOKES A. C. 1885. Some apparantly undescribed Infusoria from freshwater. — Amer. Naturalist.
19: 18-27.

STOKES A. C. 1887. Notices of new fresh-water Infusoria. — Proc. Amer. Philos. Soc. Philad. 24: 244-255.

SWIRENKO D. 1915. Zur Kenntnis der russischen Algenflora. 2. Euglenophyceae (excl. Trachelomonas).
— Arch. Hydrobiol. Planktonk. 10: 321-340.

SWIRENKO D. O. 1939. Viznacnik prisnovodnich vodorostej URSR, II [“The handbook of fresh water
algae”]. Eugleninae. 171 pp. Izdatel’stvo Akademii Nauk Ukrainskoi RSR, Kijev (in Ukrainian).

SzABADOS M. A. 1939. Tihanyi Belso to Flagellatai. — Arb. Ung. Biol. Forschungsinst 11: 278-286.

SZELAG-WASILEWSKA E. & GOLDYN R. 1994. Zbiorowiska glonéw w pelagialu jezior lobeliowych
[“Algal communities in the pelagial zone of lobelian lakes”] — Idee Ekol. 6 Ser. Szkice 4: 37-65 (in
Polish).

SZKLARCZYK-GAZDOWA 1965. Plankton wybranych stawéw rybnych dorzecza gérnej Wisly ze szcze-
gbélnym uwzglednieniem zielenic [Plankton of certain fish ponds in the upper Vistula basin with
special consideration of the green algae]. — Monogr. Bot. 19: 85-147 (in Polish with English sum-
mary).

SZYMANSKA H. & ZAKRYS B. 1990. New phycological records from Poland. — Algol. Stud. 60: 25-32.

SzyszkA T. 1976. Fitoplankton litoralu Jeziora Gostawickiego — odbiornika wéd podgrzanych [Littoral
phytoplankton of Lake Gostawickie, the reservoir of heated waters]. — Bad. Fizjogr. Pol. Zach. Ser.
B — Botanika 30: 133—-162 (in Polish with English summary).

TARNAVSCHII I. T., JITARIU G., RADULESCU D. & MITROIU N. 1956. Contribution a I’étude de la flore et
de la végetation algologique turficole du bassin des Dorna (region de Suceava). — Bull. Stint. Sect.
Biol. Stint. Agric. 8: 279-327.

TELL G. & CONFORTI V. 1986. Euglenophyta pigmentadas de la Argentina. — Bibl. Phycolog. 75: 1-301.

TEMNISKOVA-TOPOLOVA D. 1968 [“1966/1967”]. Euglenovi vodorosli v’vremenni vodni baddejni
v sofijsko pole [Die Eugleninen in temporiren Wasserbecken in der Sofioter Ebene]. — God. Sofiisk.
Univ. Biol. Fak. 61: 13-42 (in Bulgarian with German summary).

THEREZIEN Y. 1989. Algues d’eau douce de la partie Amazonienne de la Bolivie. 1. Cyanophycées,
Euglenophtcées, Chrysophycées, Xanthophycées, Dinophycées. 2. Chlorophytes: Troisieme con-
tribution. — Bibl. Phycolog. 82: 1-69.

THOMPSON R. H. 1938. A preliminary survey of the freshwater algae of eastern Kansas. — Bull. Univ.
Kansas 25: 5-83.

TRACANA B. C. 1985. Algas del norveste Argentina (excluyendo las Diatomophyceae). — Opera Lilloana
35: 1-136.

TUROBOYSKI L. 1956. Zanieczyszczenia i zdolno$§¢ samooczyszczania rzeki Wisty na odcinku od km 0
do km 224 [“Pollution and ability of self-purification of the river Vistula in the section from 0 to 224
km”]. — Gaz, Woda, Techn. Sanit. 30(6): 207-212 (in Polish).

TySzZKA-MACKIEWICZ J. 1983. Bioseston i peryfiton rzeki Wisty na odcinku od Putaw do Warszawy
[Bioseston and periphyton of the River Vistula in the section from Putawy to Warsaw]. — Pr. Komis.
Biol. Pozn. Tow. Przyj. Nauk 63: 3—-114 (in Polish with English summary).

UHERKOVICH G. 1959. Das Leben der Tisza, 8. Beitrige zur Typisierung der Algenvegetation von Erd-
gruben der Tisza. — Acta Biol. 5: 49-59.

UHERKOVICH G. 1967. Beitriage zur Algenflora der Natron-(Szik-) Gewisser Ungarns. 1. Euglenophy-
teen aus dem Tech Oszeszék. — Acta Biol. Szeged 13: 119-124.



184 Fragm. Flor. Geobot. Suppl. 6, 1998

UHERKOVICH G. 1970. Uber das Wista-Phytoseston zwischen Krakéw und Tczew. — Acta Hydrobiol.
12(2-3): 161-190.

UHERKOVICH G. 1971. A Tisza lebeg6 paranynovényei. — Szolnok, Megyei Miizeumi Addattar 20-22:
1-282 (in Hungarian).

UHERKOVICH G. 1976. Die Mikrophyten des Rogdc-Baches und seiner Weiher (Komitat Somogy, Un-
garn). — Dunébtuli Dolgozatok 10: 5-17.

UHERKOVICH G. 1977 [“1975-1976”]. A Jakab-hegy (Nyugati-Mecsek) 0si virtdrozdjanak algaimol
[Uber die Algen eines friihgeschichtlichen Staubeckens auf dem Jakab-hegy (Mecsek-Gebirge,
Ungarn]. — Janus Pannon. Mdz. Evk. 20-21: 7-16 (in Hungarian with German summary).

UHERKOVICH G. 1979[“1978”]. A Dréva Magyarorszdgi szaka szanak algalvegetaci6jarol [Uber die Al-
genvegetation der ungarldndischen Strecke der Drau]. — Janus Pannon. Muz. Evk. 23: 7-23 (in Hun-
garian with German summary).

UHERKOVICH G. 1982. A Fekete-hegy (Balaton-felvidék) Kerek-tava algavegetacidja [Die Algenvegeta-
tion des Kerk (Rund) — Sees vom Fekete (Schwarz)-Berg (Balaton-Oberland)] — Bakonyi Term. tud.
Muzeum Kozl. 1: 81-110 (in Hungarian with German and English summaries).

UHERKOVICH G. 1988. Further contributions to the algal vegetation of the algal vegetation of the surface
of sediments in Lake Balaton (Plattensee, Hungary). — Limnologica 19(2): 35-59.

UHERKOVICH G. & FRANKEN M. 1980. Aufwuchsalgen aus zentralamazonischen Regenwaldbichen.
— Amazoniana 7: 49-79.

UHERKOVICH G. & LANTOS T. 1987. Angaben zur Kenntnis der Algenvegetation auf der Sedimentober-
flache im Balaton (Plattensee), Ungarn. — Limnologica 18: 29-67.

UHERKOVICH G. & SCHMIDT G. W. 1974. Phytoplankton taxa in dem Central Amazonischen Schwemm-
landsee. — Amazoniana 5: 243-283.

VASILIEVA L. 1. 1987. Evglenovi i zeltozeleny vodorosli Jakucji [“Euglenophyta and Xantophyta from
Yakutia”]. 352 pp. Izdatel’stvo Nauka, Leningrad (in Russian).

VENKATESVARLU V. 1976. Taxonomy and ecology of algae in the river Moosi, Hyderabat — India.
1. Chlorophyceae, Cyanophyceae and Euglenophyceae. — Nova Hedwigia 27: 661-688.

VETROVA Z. I. 1980. Bessvetnyje vodorosly Ukrainy. [“Colourless euglenophytes from Ukraine”]. 182 pp.
Izdatel’stvo Naukova Dumka, Kiiv (in Ukrainian).

VETROVA Z. 1. 1986. Flora vodoroslej kontinentalnich vodoemov Ukrainskoj SSR. Evglenofitovye vo-
dorosli, Vypusk 1, czast 1 [Flora algarum aquariorum continentalium RSS Ucrainicae. Euglenophy-
ta, Pars 1, Fasc. 1]. 345 pp. Izdatel’stvo Naukova Dumka, Kiiv (in Ukrainian).

VETROVA Z. 1. 1993. Flora vodoroslej kontinentalnich vodoemov Ukrainskoj SSR. Evglenofitovye vo-
dorosli, Vypusk 1, czast 2 [Flora algarum aquariorum continentalium Ucrainae. Euglenophyta, Fasc.
1, Pars 2]. 259 pp. Izdatel’stvo Naukova Dumka, Kiiv (in Ukrainian).

VYVERMAN W. 1991. Freshwater algae from the Sepik floodplain (west and east Sepi Provinces, Papua
New Guinea). I. Euglenophyta. — Belg. J. Bot. 124(1): 33-39.

WALTON L. B. 1915. A review of the described species of the order Euglenoidina Bloch. Class Flagel-
lata. — Ohio Biol. Surv. Bull. I 4: 443-495.

WAWRIK F. 1979. Neue und seltene Euglenales aus Teichen des Waldviertales, Niederosterreich. — Arch.
Protistenk. 121: 138-145.

WEIK K. L. & MOHLENBROCK R. H. 1963. Notes on the algal flora of Illinois. II. The genus Trachelo-
monas Ehrenberg of the Pine Hills. Union County, Illinois. — Trans. Amer. Microscop. Soc. 82(4):
381-390.

WHITFORD L. 1982. Additions to the freshwater algae in North Carolina, X. — J. Elisha Mitschell Sci.
Soc. 98: 32-36.



K. Wotowski: Studies on euglenophytes (S Poland) 185

WOLOSZYNSKA J. 1914. Algologische Notizen. — Spraw. Pos. Tow. Nauk. Warsz. Wydz. IV 7(1): 1-4.

WorowskI K. 1988. Euglenophyta from the sewage treatment plant of the Kliny housing development
in Cracow. — Fragm. Flor. Geobot. 33(1-2): 217-226.

Worowskr K. 1991a. Advancement of studies on the algae of the Cracow-Czg¢stochowa Upland with
special attention to Euglenophyceae. — Polish Bot. Stud. Guideb. Ser. 4: 73-88.

Worowskr K. 1991b. Some Euglenophyta from the Wigry National Park, Suwalki Lake District, Po-
land. — In: L. BURCHARDT (ed.), IX Symposium Phycological Section Polish Botanical Association,
Poznan 16-22 May 1990 Poland. Part II. — In: Seria Biologia 46, pp. 191-206. Wydawnictwo Uniw.
A. Mickiewicza, Poznan.

WorowskI K. 1991c. New and rare species of the colourless Euglenophyta in Poland. — Fragm. Flor.
Geobot. 36(2): 509-514.

Worowskr K. 1992a. Some Euglenophyceae from the Ojcéw National Park (Cracow-Czgstochowa
Upland). — Fragm. Flor. Geobot. 37(2): 527-533.

WorowskI K. 1992b. Euglena siemiriskiana Wotowski n.sp. (Euglenophyceae). — Algol. Stud. 65: 29-34.

WorowskI K. 1992c. Occurrence of Euglenophyta in the Tfebon Biosphere Reserve (Czechoslovakia).
— Algol. Stud. 66:73-98.

WorowskI K. 1993. Euglena ettlii Wotowski sp. nova (Euglenophyceae). — Arch. Protistenk. 143: 173-176.

Worowskr K. & HINDAK F. 1996. Contribution to the knowledge of euglenophytes from Western
Slovakia. — Biologia (Bratislava) 51(1): 1-11.

Worowskl K. & WALNE P. L. 1997. Euglenophytes from Southeastern United States I. Colorless
species. — Algol. Stud. 86: 109-135

WYSOCKA-BUJIALSKA H. 1952. Glony Wisty na odcinku Warszawy. Czg¢§¢ II. [Algues de la Vistule au
rayon de Varsovie. Partie II: Periphyton]. — Acta Soc. Bot. Pol. 21(3): 369—400 (in Polish with
French summary)

XAVIER M. B. 1994. Cryptégamos do Parque Estadual das Fontes do Ipiranga, Sao Pulo, SP. Algas,
5 Euglenophyceae [Cryptogams of the “Parque Estadual das Fontes do Ipiranga”, Sao Paulo, SP.
Algae, 5 Euglenophyceae]. — Hoehnea 21(1/2): 47-73 (in Portuguese with English sumary).

YACUBSON S. 1965. El fitoplancton de la Laguna de Chascomus (prov. de Buenos Aires) con algunas
consideraciones ecologicas. — Revista Mus. Argent. Ci. Nat. B. Rivadevia Invest. Ci. Nat., Hydrobiol.
1(7): 197-267.

YACUBSON S. 1980-1981. Algas del Rio Limén y ambientes aquatias ceramos (Estado Zulia, Venezuela)
— Bol. Centro Inv. Biol. 14: 1-81.

YAMAGISHI T. 1977. Class Euglenophyceae. — In: H. HIROSE (ed.), Illustrations of the Japanese fresh-
water algae, pp. 245-273. Uchidarokakuho Publishing Co., LTD, Tokyo.

YAMAGISHI T. & HIRANO M. 1973. Some freshwater algae from Cambodia. — Contr. Biol. Lab. Kyoto
Univ. 24: 61-85 + Pls 1-8.

ZAKRYS B. 1986. Contribution to the monograph of Polish members of the genus Euglena Ehrenberg
1830. — Nova Hedwigia 42(2/4): 491-540.

ZAKRYS B. 1997a. On the identity and variation of Euglena agilis Carter Syn.: E. pisciformis Klebs).
— Algol. Stud. 86: 81-90.

ZAKRYS B. 1997b. The taxonomic consequences of morphological and genetic variability in Euglena
agilis Carter (Euglenophyta): species or clones in Euglena? — Acta Protozool. 36: 157-169.

ZAKRYS B. & WALNE P. L. 1994. Floristic, taxonomic and phytogeographic studies of green Euglenophyta
from the Southeastern United States, with emphasis on new and rare species. — Algol. Stud. 72: 71-114.

ZAKRYS B. & WALNE P. L. 1998. Comparative ultrastructure of chloroplasts in the subgenus Euglena
(Euglenophyta): Taxonomic significance. — Cryptog. Algol. 19(1-2): 3—18.



186 Fragm. Flor. Geobot. Suppl. 6, 1998

ZELINKA M. & MARVAN P. 1961. Zur Prizisierung der biologischen Klasssifikation der Reinheit flies-
sender Gewisser. — Arch. Hydrobiol. 57: 389-407.

ZINKOW J. 1990. Zesp6t Jurajskich Parkow Krajobrazowych. Ojcowski Park Narodowy. 1. Przewodnik
przyrodniczo-krajoznawczy [“Jurassic Landscape Parks Complex. 1. Ojcéw National Park. A natu-
ral-touring guidebook”]. 96 pp. Wydawnictwa Polskiego Towarzystwa Turystyczno-Krajoznawczego
“Kraj”, Warszawa (in Polish).



INDEX TO LATIN NAMES

Page numbers in bold-face indicate primary page references; page numbers in italics indicate that
the name is considered a synonym on the page, but not on those pages in regular type-face. Taxa
mentioned several times are indicated by (+) sign after the page number, page numbers with asterisk

(*) indicate pages with illustrations.

Ampuliformes, 60
Anabaena spiroides, 135+, 139
Anisonema, 93, 154, 156, 168
Anisonema acinus, 93, 93*, 151-152, 156, 161,
167
ovale, 93*, 94, 154, 156+, 161, 167
Ascoglena, 65, 139, 168
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163, 168
van-goori, 26
viridis fo. viridis, 35, 36, 37%*, 104*, 129
—131+, 133, 137, 139-140, 143, 146,
149, 152-158, 160, 163, 170+
Euglenales, 13
Euglenamorphales, 94
Eutreptia, 4
Eutreptiales, 12

Gymnodinium viride, 135
Gymnodinium sp., 130

Helicoideae, 60

Heteronematales, 94

Heteronema, 94, 168

Heteronema globuliferum, 93%*, 94, 151+, 152,
161, 167

Hyalophacus, 5, 90, 154, 168

Hyalophacus ocellatus, 90, 90*, 122%, 147, 150,
156, 167

Intermediae, 52

Khawkinea, 41, 168
Khawkinea quartana, 41, 43+, 147, 149, 163

Lemna minor, 130, 169
Lentiferae, 21
Lepocinclis, 5, 66, 139, 151, 154+, 168
Lepocinclis acicularis, 67%, 68, 149, 165
intermedia, 21/
nayalii, 67*, 68, 149, 165
ovum var. ovum, 66, 67*, 120*, 129, 133,
137, 139, 141, 144, 146, 149, 152-154,
160, 167, 165
var. palatina, 67, 67*%, 120*, 149, 165
var. striata, 67%, 68, 129, 149, 165
playfairiana, 68, 120%, 149, 165
steinii, 67*, 68, 144, 165
texta, 20
Leptothrix sideropus, 130
Lycopodium innundatum, 157

Menoidium, 5, 91, 147, 151, 154, 168
Menoidium minimum, 91, 91%*, 151+, 152, 161,
167, 170
pellucidum var. pellucidum, 91%, 92, 150-152,

156, 167, 170
var. steinii, 91%*, 92, 156+, 161, 167+,
170
tortuosum var. tortuosum, 91%*, 92, 150, 156,
167

Microcystis viridis, 131, 135, 139, 147, 167
Monomorphina, 86
Monomorphina megalopsis, 89
mirabilis, 88
pyrum, 87
var. costata, 87
var. pseudonordstedtii, 87
splendens, 86

Oscillatoria limosa, 127, 130, 139, 167
Oxycoccus quadripetalus, 157

Pediastrum boryanum var. perforatum, 139, 168
Peranema macromastix, 94
Phacus, 4-5, 69+ 130-131+, 139+, 142+, 145
—147+, 151+, 154+, 159, 168, 170
Phacus acuminatus ssp. indica, 71/
var. acuminatus, 71, 73%*, 121%, 133,
137, 141, 144, 147, 149, 155, 165,
170
var. indica, 1, 71, 73*, 155-156, 161,
165, 170
aenigmatica, 72
agilis, 70*, 71, 141, 144, 149, 165
alatus var. alatus, 81%*, 82, 123*, 137, 144,
149, 152, 155, 166
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var. maximus, 81%, 82, 123*, 149, 154,
155, 158-161+, 166
ankylonoton, 77*, 78, 150, 158-159, 155,
166
anomalus, 81, 81%*, 124%*, 153-154, 161, 166
brachykentron, 72, 73*, 121%*, 150, 166
brevicaudata, 69
carinatus, 80, 83%*, 122%, 150, 166, 170
caudata var. lata, 78
var. polonica, 78
var. volicensis, 74
caudatus var. caudatus, 79, 79*, 129, 133,
141, 144, 155, 166
var. tenuis, 79*, 80, 129, 130, 133, 141,
144, 150, 155, 166, 167
circulatus, 71, 123%*, 137, 144, 166
circumflexus, 84*, 85, 133, 144, 166
contortus, 80, 81%*, 144, 150, 137, 166
corculum, 69, 70*, 121*, 141, 144, 166
costatus, 87, 89, 125*, 141, 144, 166
curvicauda fo. anomalus, 8/
var. curvicauda, 82, 83*, 122*, 150, 155,
166
var. robusta, 83, 83*%, 156, 166
dangeardii, 70, 70%, 121%, 138, 144, 166,
170
formosus, 77, 77*, 123*, 130, 133, 144,
156, 166
hamatus, 77*%, 78, 141, 144, 166
hamelii, 78, 79%*, 133, 138, 141, 144, 150,
166
helicoides, 84%*, 85, 133, 141, 144, 150, 166
indicus, 74, 75*, 156, 161, 166
inflexus, 72, 73*, 131, 133, 138, 144, 150,
166-167
longicauda fo. vix torta, 85
var. longicauda, 84, 84*, 124%*, 133, 141,
144, 152-153, 166
var. torta, 85
longicaudus, 84
megalopsis, 89, 90*, 125%, 133, 144, 150,
166
mirabilis, 88, 89*, 125%, 141, 144, 152, 166
monilatus var. suecicus, 90, 90*, 153, 154,
161, 166, 170
obolus, 78, 79%*, 123*, 156, 159-161, 166
orbicularis fo. cingeri, 75, 76%, 130, 141,
145, 166
fo. communis, 76, 76*, 122*, 150, 153, 166
fo. orbicularis, 75, 76*, 122*, 130, 134,
138, 145, 150, 166
var. zmudae 71

oscillans, 73, 73, 121%*, 129, 138, 150, 145,
166, 170
parvula, 71
parvulus, 69, 70*, 121*, 130, 134, 138, 145,
150, 166
var. pusillus, 69
pleuronectes var. hamelii, 78
var. hyalinus, 90
var. incerta, 74
var. pleuronectes, 76, 77%, 122* 129,
134, 139, 141, 145, 150, 153, 158
-160+, 161, 166, 170
var. rothertii, 72
pseudonordstedtii, 87, 89* 125%, 129, 134,
145, 150, 166
pulcherrimus, 88, 89%*, 125*, 134, 145, 166
pusilla, 74
pusillus, 69, 70*, 121*, 150, 166
pyrum fo. pulcherrima, 88
var. pyrum, 87, 89*, 129 131, 134, 138
—139+, 140-141, 145, 147, 150, 153,
160+, 161, 166, 170
raciborskii, 83, 87*, 124*, 129, 145, 150,
156, 157, 167
setosus, 88
similis, 85, 86*, 124%, 154, 156+, 167+
skujae, 73* 74, 161, 134, 145, 150, 167
splendens, 86, 86*, 125*, 134, 145, 150,
167
stokesii, 69, 70*, 121%*, 134, 145, 167, 170
striatus, 72, 73*, 129, 134, 145, 167
strongylus, 88, 89%, 125%, 141, 145, 167
suecica, 90
torta var. tortuosa, 85
tripteris, 19
triqueter, 71, 80, 80, 81*, 134, 141, 145, 167
trypanon, 86*, 87, 125%, 141, 145, 167
turgidulus, 87
undulatus var. undulatus, 74, 75%, 121%,
138, 145, 150, 167
unguis, 74, 75*%, 121*, 138, 145, 167
viguieri, 82, 83*,167 150
Pseudoperanema, 94, 154, 168
Pseudoperanema macromastix, 93*, 94, 134,
139, 145, 147, 150, 154, 156-167

Radiatae, 35
Rhabdomonadales, 91
Rhabdomonas minima, 91
Rotundatae, 47

Rygidae, 13, 147
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Scabrae, 55
Scenedesmus sp. 131, 135+, 139
Serpentes, 38
Sphericae, 47
Sphaerotilus natans, 156
Sphagnum sp., 157
Sphenomonadales, 93
Spiniferae, 55, 64
Strombomonas, 4-5, 65, 139, 168
Strombomonas acuminata, 65, 120%*, 133, 143,
152,163
planctonica, 65, 120%*, 137, 143, 163
Synura uvella, 157

Trachelomonas, 4-5, 47, 130+, 131, 135, 139+,
142+, 145-147+, 151+, 154+, 159, 161,
168-170
Trachelomonas abrupta var. abrupta, 54, 112%,
149, 163,
var. cylindrica, 58

acanthostoma, 49, 107*,140, 143, 149, 163,
170
var. europea, 49

affinis var. planctonica, 65

allia, 58, 114, 140, 143, 164

ampuliphormis, 57%, 62, 153-154, 161, 164

arnoldiana var. decurtata, 62

australica var. granulata, 56

bacillifera var. minima, 59, 114%*, 140, 143,
153-154, 161, 164

botanica var. borealis, 1, 53, 57*, 110*, 133,
137, 140, 143, 164, 168

caudata fo. caudata, 64, 64*, 118*, 119%,
151+, 152, 161+, 164, 170+

compacta, 55, 110%*, 140, 143, 164

curta fo. curta, 52, 108*, 140, 143, 164

crenulatocollis, 56

decorata, 1, 49, 50*%, 164

drezepolskiana, 58, 114%*, 137, 143, 164

dubia fo. dubia, 63, 64*, 151-152, 161, 164,
170

euchlora var. minor, 60

eurystoma var. producta, 60, 115%, 140, 143,

164
globularis fo. crenulatocollis, 49, 107%, 133,
137, 143, 164
fo. globularis, 49, 50*, 107*, 151-152,
161, 164, 170

var. crenulatocollis, 49
granulata var. poltavica, 5/
granulosa var. subglobosa, 55, 57*, 149, 164

gregussii var. danubialis, 1, 64, 64*, 149,
164, 169
guttata, 1, 55, 112%, 137, 143, 169, 164
hirta var. duplex, 1, 59, 114*, 137, 143, 164,
168
hispida var. coronata, 56, 113*, 153, 157,
161, 164
var. crenulatocollis, 56, 114*, 133, 137,
143, 164
var. cylindrica, 54
var. granulata, 56, 57*, 110*, 113*, 137,
143, 164
var. hispida, 55, 57*, 113*, 114%, 129,
131, 133, 137, 143, 149, 155-157+,
158+, 159, 164, 170
var. spinulosa, 57, 57%, 114*, 133, 137,
143, 149, 158-159, 164
var. verrucosa, 56
intermedia fo. crenulatocollis, 54, 110%,
140, 143, 155-157, 164
fo. intermedia, 54, 108*, 110*, 160-161,
164
intermedia var. decorata, 49
janczewskii var. janczewskii, 48, 50%, 137,
143, 164,
klebsii, 54
lacustris var. klebsii, 54, 57*, 112*, 137,
143, 164
lismorensis var. inermis, 52
lomnickii, 1, 50, 107%*, 133, 143, 164, 169
manginii var. subpunctata, 61, 61%, 116%,
137, 143, 164
mirabilis var. minor, 60, 61*, 140, 143, 164
nexilis, 51, 108*, 133, 143, 164
oblonga var. oblonga, 52, 108%*, 133, 137,
141, 143, 152, 164
var. pulcherrima, 53, 57%, 109%*, 141,
143, 164
var. punctata, 53, 109%*, 149, 164
ovoides, 1, 60, 61*, 115*, 159, 161, 169, 164
pavloskoénsis fo. ellipsoidea, 63, 116*, 151
-152, 164
fo. pavlovskoénsis, 62, 116*, 141, 143,
164
planctonica fo. oblonga, 61%, 62, 133, 143,
165
fo. ornata, 61%, 62, 117%, 133, 141, 143,
165
fo. planctonica, 61%, 62, 117%, 131, 133,
137, 139, 141, 143, 149, 152, 155
156, 159-160, 164
var. oblonga, 61
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polonica, 58, 114*, 141, 143, 149, 165

poltavica, 50*, 51, 110*, 165

pulcherrima, 53

pusilla, 53, 108*, 109*, 160-161+, 165

pustulosa, 49

raciborskii var. incerta, 58, 115%, 137, 143,
165

recticollis, 60, 116*, 151, 152, 161, 165

reinhardii, 50, 107*, 141, 144, 165

robusta, 59, 115%, 144, 137, 165, 170

rugulosa, 51, 109%*, 137, 144, 157, 160, 165
fo. steinii, 57
fo. torquata, 52

sarmatica, 1, 60, 115*, 129, 135, 144, 146
-147, 156, 160-161+, 165, 169

scabra var, scabra, 55, 112*, 133, 137, 144,
146 149, 155, 165, 167

similis fo. similis, 63, 64*, 118*, 133, 141,
144, 149, 165
var. spinosa, 63, 118*, 141, 144, 165

spinulosa, 57

stokesiana fo. torquata, 52, 109%, 141, 144,
165

subulata, 58

subverrucosa, 54, 111*, 160-161, 165

superba, 59, 61%, 141, 145, 165
verrucosa fo. irregularis, 51, 108%*, 130, 133,
144, 149, 165
volvocina var. compressa, 47, 106*, 149,
165
var. coronata, 47, 50%, 139, 141, 144,
152, 165
var. derephora, 47, 106*, 137, 141, 144,
165
var. pustulosa, 49
var. subglobosa, 48, 106*, 133, 137,
144, 149, 165
var. volvocina, 47, 50%, 106*, 129, 131,
133, 137, 139+, 141, 144, 146-147,
149, 152, 153, 155-157, 159-161+,
165, 170
volvocinopsis fo. volvocinopsis, 48, 50%,
106*, 129, 131, 133, 135, 137, 139, 141,
144, 149, 152, 155-156, 161+, 165, 170
woycickii, 48, 50%, 107*, 137, 141, 144,
152, 165

Typha latifolia, 147

Vaucheria sp., 169
Volvocinae, 47

Received 15 July 1998; accepted 18 August 1998
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