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Abstract　 As a par t of se ries studies, the planktonic ciliate species com position in

Ho lle rer see , a small eutrophic lake in Aust ria , was investig ated betw een June 1995 to Februa ry

1996. During the investig ation, 61 ciliate species, belong ing to 2 subphyla, 4 superclasses, 8

classes, 19 o rder s and 48 gener a, w er e reco rded in the paper. The char acteristics of cilia te

species composition was discussed, prelimina rily.

Keywords　 ciliates, species composition, Lake Ho llere rsee

Classification number　 Q 179. 1

As an impo rtant pa rt of component , ci lia ted pro to zoa not only have higher div ersi ties

but play a signi fcant role in energ y f low and ma terial cycles of w ater eco sy stems. With the

last tw o decades, cilia te proto zoan abundance, biomass and species composi tion in marine

and freshw ater have been investig ated a t va rious locations, as detailed rev iew ed by Fenchel

and Laybourn-Pa rry
[1 ]
. The species compositions and population dynamics o f ciliate com-

muni ties in inland temperal f reshw ater lakes and ponds w ith various trophic sta tus have

been repo rted by some autho rs [2 ] . Al though some repo rts about the time and spatial pa t-

terns of zooplanktonic ci lia tes have been made, w e have only a limi ted know ledge of the

spa tial dist ributions pat terns o f deep lake ci lia ted zooplankton. The aim o f this wo rk was,

therefo re, to study the ecolo gy included in tempo ral and vertical dist ribution of cilia ted

pro to zoan communi ty in a small eutrophic lake, Lake Ho llerersee, in Austria. We hope,

w ith this series studies, to prov ide mo re detailed messages about zooplanktonic especially

micro zooplanktonic commuinity in this smal l lake. In this paper, the species composi tion

is repo rted, firstly.

1　 Materials and Methods

Lake Ho llerersee, si tuating in central Aust ria ( Upper Aust ria) ( Fig. 1) , is a small
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meromictic lake wi th unsignifcant inflow and out flow. It has a surface area o f about 0. 2

km
2
, a mean depth o f 11 m and a maximum depth of 20 m. Its monimo limnoion is wi th

high mount of nutrients and below 12 m alw ays no O2 . During the summer strati fica tion,

the w ater f rom below 8 m depth had high concentration of H2 S. It can been said the epil-

imnetic is eutrophic. A more detai led description of this lake w as giv en by Nauw erck
[3 ] .

　　 Fig . 1　 Map of Lake Ho llere rsee and sam-

pling site

　　 Sampling si te was a t th e centre of the

lake, and samples w ere taken at seven di ffer-

ent depths ( 2, 5, 6, 7, 8, 10 and 12 m ) .

Sampling s w ere carried out f rom June 1995

to Februaty 1996. At each sampling day ,

250 mL water at each depth was taken and

fixed wi th f resh Bouin 's fluid, meanwhi le,

data of w ater tempera ture, pH, O2 and O2%

were ana lysed. Addtional , the living animals

w ere collected with planktonic net. The iden-

ti fication of ciliated protozoans were pro-

cessed w ith living animals and protargo l

stained specimens were prepa red as the

method of Foissner
[4 ] . Taxonomy o f ciliates

is based on the descriptions o f Foissner et

al[5 ] . The biomass data fo r each ci lia te

species w as used from Foissner et al as w ell.

2　 Result

Based on the taxonomic system o f de Puy to rac et al , 61 ciliate species, belonging to 2

subphy la, 4 superclasses, 8 classes, 19 orders and 48 genera, w ere found during the

study. A species li st is giv en as follow:

PHYLUM CILIOPHORA Dof lein, 1901

Subphy lum Tubulicorticata de Puyto rac et a l, 1993

　 Supercla ss Po stcilio desma tophor a Gerassimova &

Serav in, 1976

Class He tero trichea Stein, 1859

　　 Subclass He tero trichia Stein, 1859

Order Hetero trichida Stein, 1859

　　　 1 Spirostomum teres Clapar ede& Lachmann,

1858

Order Armopho rida Jankow ski, 1964

2 Caenomorphra medusula Perty , 1852

3 Metopus es ( Mu ller , 1776 ) Lauterbo rn,

1916

4 Metopus laminarius Kahl, 1927

Superclass Spiro tricha Bu tschli, 1889

Cla ss Hypo trichea Stein, 1859

Subcla ss Euplo tia Tuff rau & Fleur y, 1994

O rder Euplo tida Small& Lynn, 1985

5 Aspidisca sp.

Subcla ss Oxytrichia Tuff rau & Fleur y, 1994

O rder U ro stylida Jankowski, 1979

6 Holosticha kessleri Wrzesniowski, 1877

7 Holosticha pullaster ( Mu lle r, 1773)

O rder Oxyt richida Jankow ski, 1979

Subo rder Sticho trichina Fauré -Fremiet, 1961

8Uroleptus sp.
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9 Stichotricha aculeata Wrzesniowski, 1866

Class Olig ot richea Bu t schli, 1887

Subclass Olig ot richia Bu tschli, 1887

Order Olig o trichida

Subo rder Ha lteriina Laval - Peuto , Grain &

Deroux , 1994

10 Halteria grandinella ( Mu lle r, 1773) Du-

ja rdin, 1841

Subo rder Str ombidiina Laval-Peuto, Grain &

Deroux , 1994

11 Strombidium viride Stein, 1867

12 Pelagostrombidium fallax ( Zacharias,

1896) K rainer , 1991

Subclass Strobilia Lava l-Peuto , Grain & Der-

oux , 1994

Order Cho reo trichida Small& Lynn, 1985

Subo rder Strobilidiina Small& Lynn, 1985

13 Strobilidium caudatum ( Fr omentel,

1876) Foissne r, 1987

14 Strobilidium humile Penard, 1922

15 Strobilidium lacustris Foissner , 1989

Order Tintinnida Ko fo id & Campbell, 1929

16 Tintinnidium f luv iatile ( Stein, 1863 )

Kent , 1881

17 T intinnidium pusillum Entz, 1909

18 T intinnopsis sp.

19 Codonella cratera ( Leidy, 1877) Imho f,

1885

Supe rclass T ransver sa la de Puy tor ac et al, 1993

Class Co lpodea Small & Lynn, 1981

Subclass Co lpodia Foissner , 1985

Order Cyr tolophosidida Foissner , 1978

20Cyrtolophosis mucicola Stokes, 1888

Class Pla gioph lea Small & Lynn, 1985

Order Plagiopylida Small& Lynn, 1985

21 Plagiopy la nasuta Stein, 1860

Subphy lum Filicorticata de Puyto rac et al, 1993

Class Litostomatea Small & Lynn, 1981

Order Spa thidiida Foissne r& Foissner , 1988

Subo rder Spa thidiina, Jankow ski, 1980

22 Enchelyodon sp.

23 Spathidium sp.

Subo rder Didiniina Jankow ski, 1980

24 Didinium nasutum Mu lle r, 1773) Stein,

1859

25 Monodinium balbianii Fabre-Dome rgue,

1888

Subo rder Lacr yma riina Lipscomb& Rio rdan,

1980

26 Lacrymaria olor ( Mu ller , 1786) Bo ry de

Saint-V incent, 1824

27 Lagynus elegans ( Engelmann, 1862 )

Quenne rstedt, 1867

Subo rder T rachelophyllina de Puyto rac et a l,

1993

28 Trachelophy llum sigmoides Kah l, 1926

Subo rder Dileptina Jankow ski, 1978

29 Dileptus sp.

30 Paradileptus elephantinus ( Sv ec, 1897)

Kahl, 1931

O rder Pleur ostomatida Schewiakoff, 1896

31 L itonotus fasciola Ehrenbe rg-Wrzese-

niow ski, 1870

32 Amphileptus claparedii Stein, 1867

33 A . pleurosigma ( Stokes, 1884) Foissner,

1984

O rder Mesodiniida de Puyto rac et al, 1993

34 Mesodinium pulex ( Clapa rede & Lach-

mann, 1858) Stein, 1867

35 Askenasia acrostomia Kraine r& Foissner ,

1990

Superclass Membranellopho ra Jankow ski, 1975

Cla ss Nassoph ora Small & Lynn, 1981

Subcla ss Pro stomatia Schew iako ff, 1896

O rder Pro rodontida Cor liss, 1974

36 Balanion planctonicum ( Foissne r et a l,

1990) Foissner e t a l, 1994

37 Coleps spetai Foissner , 1984

38 Urotricha agilis ( Stokes, 1886 ) Kahl,

1930

39 U . apsheronica Alekpero v , 1984

40 U . armata Kahl, 1927

41 U . furcata Sch ewiako ff, 1892

42 U . tricha Wang , 1933

43 Prorodon sp.

O rder Pro to stomatida Schewiakoff , 1896
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44 Holophy ra discolor Eh renbe rg , 1833

45 Holophy ra sp.

46 Vasicola sp.

Class O ligohymenopho ra de Puyto rac et a l, 1974

Subclass Peniculia Fauré -Fremie t, 1956

Order Peniculida Fauré -Fremiet , 1956

47 Frontonia acuminata ( Eh renberg , 1833)

Bu t schli, 1889

48 Paramecium caudatum Ehrenberg , 1838

49 Lembadion bullinum ( Mu ller , 1786) Per-

ty , 1849

Subclass Scutico ciliatia Sma ll, 1967

Order Philasterida Small, 1967

Subo rder Loxocepha lina Jankow ski, 1964

50Cinetochilum margaritaceum Per ty, 1849

51 Dex iotricha granulosa ( Kent, 1881)

Subo rder Philasterina Small, 1967

52 Uronema nigricans ( Mu ller , 1786) Flo-

rentin, 1901

O rder Pleur onematida Fauré -Fremiet, 1956

Subo rder Pleur onematina Fauré -Fremiet,

1956

53 Ctedoctema acanthocrypta Stokes, 1884

54 Cyclidium elongatum Schewiako ff, 1896

55 C. glaucoma Mu ller , 1786

56 Histobalantium bodamicum Krainer &

Mu ller , 1995

57 Calyptotricha lanuginosa Wilber t & Foiss-

ner , 1980

58 Pleuronema coronatum Kent, 1881

Subcla ss Peritrichia Stein, 1859

O rder Sessilida Kah l, 1933

59 Vorticella inf usionum -complex

60 Vorticella octava-complex

61 Episty lis sp.

3　 Discussions

The species composi tion is the foundation o f ecolog y study , and there are some clo sed

rela tionships betw een species composi tion and env ironmental. Concerning the ciliated pro-

to zo a in f reshw ater lakes, especially in shallow lakes, some repo rts have been made by

some autho rs
[1 ] , but repo rts of ci li te dist ributions, in deep lakes wi th thermal st rati fica-

tion are limi ted. Within the litera tures of deep freshw ater lakes, Madoni reco rded 36 cili-

ate species from Lake Kinneret ( Israel )
[ 6 ]; 40 dif ferent ciliates w ere discerned from

Piburg er Sees ( Austria)
[7 ]
; 14 and 10 ci lia te species were discovered in tw o southern hemi-

sphere temperal Lakes Oka ro and Taupo , respectively , ( New Zealand)
[8 ] . Comparativ ely

speaking , the number o f ciliate species show ed more in Lake Ho llerersee. Two causes

should be considered, one is the env ironmental characteristics of the lake, o ther one is the

investigation method. It should be admit ted that because of the small size, w ith an ecolo g-

ical v iew to study ciliates there were a few di ffculties. Some autho rs did the w o rk using a

method which suited fo r zooplanktons ( copepoda, cladocera and ro tifer) researches and di-

vided ciliates into dif ferent g roups based on the ciliate sizes but not on tax onomy. It can

no t be avoid erro rous in identification and counting o f ciliates. From the list, w e can get

that not only some ci liates which need bet ter conditions, but also some ciliates liv ing in o-

dious habi tat present in the lake. The know ledge o f pro to zoan ecolog y show ed that al l o f

the ecolo gical facto rs inf luencing planktonic ciliate dist ributions, wa ter tempera ture and

concentra tion o f O2 play the impo rtant ro les
[1 ]
. From a point o f the view , here, the rela-

tionships betw een ciliate dist ributions and w ater tempera tures and O2 contents in
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Ho llerersee wi ll be approached empha tically, and the div ersi ties of eniv ronmental in Lake

Ho llerersee make it possilbe that the ciliates, wi th di fferent living styles and patiences to

limno lg ical facto rs, can liv e in the lake.
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奥地利 Ho llerersee湖的纤毛虫生态学研究
Ⅰ . 种 类 组 成

徐润林 　 Nauwerck A

摘　要　作为奥地利一小型富营养化的深水湖泊 Ho llere rsee湖的纤毛虫生态学研究的一部分内容 ,本

文报道了生存在该湖泊中的浮游纤毛虫种类组成 . 共发现隶属于 2个亚门 、 4个总纲、 8纲、 19目、 48属

的 61种纤毛虫 . 文中就纤毛虫种类组成的特点与水环境的关系进行了初步探讨 .

关键词　纤毛虫 , 种类组成 , Ho llerer see湖

分类号　 Q 179. 1
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