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INTRODUCTION

The main objective of this protocol is to make familiar protozoologists and instructors with
the saprobic classilication of heterotrophic protists (Table 1). Many are uselul bioindicators
in aquatic ecosystems, especially for the load of running waters with easily degradable
organic wastes and for habitats devoid of, or significantly depleted in, molecular oxygen.
Protozoa, thus, play a major role in the so-called "saprobic system" which is widely used for
evaluating and assessing water quality in Central Europe and in the former Soviet Union.
Detailed discussions about the pros and cons of the saprobic system and of water quality
assessment in generalwere provided by, e. 9., Amavis & Smeets (2), Moog (8) and
Sladecek (11). The most widely used classification scheme distinguishes four zones of
pollution using specific chemical (e. 9., oxygen content) and biological (saprobic organisms)
parameters (2, 8, 10, 11, 16):
(1) Polysaprobrty. A zone of gross pollution with organic matter, very little or no dissolveU
oxygen. Few species, especially bacteria and heterotrophic protists, occur with high
individual numbers.
(2) Alpha-mesosaprobity. A zong where some oxygen is present and mineralization
commences. More species are present than in the polysaprobic zone. Bacteria and protists
stilldominate.
(3) Beta-mesosaprobity. A zone where decomposition products approach mineralization and
the oxygen deficit is small. A great variety of protists, plants and animals occur in
considerable numbers.
(4) Ollgosaprobity. Mineralization of organic matter is completed and the water is saturated
with oxygen. A great variety of plants and animals ocor with low individual numbers.
Protists are scarce in this zone.

Usually, many indicator organisms (often > 40 species) from various groups of animals
(heterotrophic protists, macro-invertebrates ...) and plants (bacteria, autotrophic protists ...)
are used for water quality,surveys. Such large assemblages can be hardly assessed by
simply looking at the saprobic classification ol the individual species. Thus, many "biotic
indexes" have been suggested to reduce the complexity of organism communities to
simple, quantitative measures (see [14]lor an excellent review). ln this protocoltwo indexes
are shown; both are widely used in Europe and are, in our experience, excellent tools for
assessing the quality of running waters.

THE SAPROBITY INDEX OF PANTLE & BUCK

x (N . srr)
SIPB =

»N
N estimated individual number for each species; 1 = few, 3 = mäny, 5 = v€ry many

(mass occurrence)
Sl, saprobity index of species i (take it from table 3)
SIPB saprobity index of Pantle & Buck (10)
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Calculation example (for a community with 7 species)

Species N SI N SI,

A

B

c
D

E

F

G

1

3

3

5

1

3

3

2.9

1.9

3.5

3.8

2.1

3.0

4.8

2.9

5.7

10.5

1 9.0

2.1

9.0

14.4

» 19 63.5

»(N l.ri)
SIZM =

63.5
SIPB =

to be calculated separately for each saprobic class
(oligosaprobity, beta-mesosaprobity . )

19

Classification

SIPB 1.0 - 1.5 clean = oligosaprobity = riysls,quality class l; signal colour: blue
1.5 - 2.5 slightly to moderately polluted = beta-mesosaprobity = water quality class

ll; signal colour: green
2.5 - 3.5 heavily polluted = alpha-mesosaprobity = water quality class lll; signal

colour:Yellow
3.5 - > 4.0 very heavily polluted = polysaprobity = vTslsl quality class lV; signal

colour: red

THE SAPROBITY INDEX OF ZELINKA & MARVAN

»(N.r)

N counted or estimated individual number for each species; if estimated, a similar (e.

9.,1,2,3,5, 7,9) orthe same ranking scale can be used as for Pantle & Buck's
index

I indicative weight ol species (take it from table 3)
r, relative number (proportion) of a species in a saprobic class (saprobic valencies in

table 3)
SIZM saprobity index of Zelinka & Marvan (16)
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Calculation example (for a community with 7 species and counted individual numbers)

Species N I

r, (saprobic valency)' Calculation(N.1.[)
NI

pabox pabox

A

B

c
D

E

F

G

69

31

30

42

B

120

5

1

3

5

2

1

4

3

01441
06400
00019
00253
02431
00181
00550

0 69 276 276 69

055837200
0 0 0 150 1350

0 0 168 420 252

0 16 32 24 B

0 0 480 3840 480

0075750

69

93

150

84

I
480

15

u 0 643 1403 4785 2159 899

I(N.l.r,)
slzM = 

-

»(N.t) 0.7 1.6 5.3 2.40

t x, xenosaprobity; o, oligosaprobity; b, beta-mesosaprobity; a, alpha-mesosaprobity; p, polysapropi§.

Glasslflcatlon

The classilication is the same as for Pantte & Buck's index. However, Zelinka & Marvan's
method shows the pollution situation more detailed because the saprobity index is
calculated separately lor each saprobic class. The highest value, 5.3 in our example,
determines the water quality class (lll in our example = heavily polluted); the neighbouring
values show how sharply the water quality class is circumscribed. The sum of all saprobic
classes used gives always 10, like the sum of the proportions of the saprobic valency of
each species. lt is very impressive to illustrate the proportions ol the saprobic classes
(oligosaprobity ...) with a block diagram using the above mentioned signalcolours (blue for
oligosaprobity ...; Fig. 1).
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Fig. 1. Block diagram of the saprobic proportions shown in the calculation example.
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1. Direct stream bed samPling is

sampling (7).

COMMENTS

more efficien! and practical than artificial substrate

Z. A meaningful calculation of the saprobity index needs at least 15 well-identif ied indicator

species.
3. Saprobity indexes are rather simple mathematical constructs and must thus be checked

against other parameters, e. g. chemical indicators'
4. Trlnpling (13) describes a statistics for comparing saprobity indices in space and time.

5. SaprobiU (= pollution with degradable organic wastes) should be assessed using several

broup! of indicator organisms (protists, macro-invertebrates ...) rather than single

types which often preler a certain saprobic level. Heterotrophic protists, for instance,

are very useful indicators lor alpha- and polysaprobity, whereas stone-flies are

confined to ol§o- and beta-mesosaprobic biotopes.
6. The saprobic system cannot be applied to waters which receive poisonous or non-

biodegradable wastes.

Table 1. Saprobic classilication of heterotrophic protistsl.

Taxa Saprobic vale ncy"

xobap

SI

Flagellates
Acti nomonas m irabi lis KENT
Acti nom o nas ve rnalis STOKES
Actinomonas sp.
Amphidinium laruale LINDQU IST
Amphimonas globsa KENT
Ancyromonas sigmoides KENT
Anisonema acinus DUJARDIN
Anisonema ovale KLEBS
Anisonema striatum KLEBS
Anisonema truncatum STE I N

An iso n e m a vari abi le KLE BS
Anisonema sp.
Anthophysa vqetans (MUELLER)
Anthophysa steinii SEN N

Astasia curuata KLEBS
Astasia dmgeardii LEMM ERMAN N

Astasia gran ulafa PRINGSH E I M
Astasia inflata KLEBS
Astasia inflata f .f usiform is (SKUJA)
Astasia klebsii LEMM ERMAN N

Astasia linearis PRINGSH E IM

Astasia longa PRINGSH E lM
Astasia quartana (MOROFF)
Astasia sag ittifera SKUJA
Astasia torta PRINGSHE I M
Asfasia sp.
Astros§ a rad i ata ZACHAR IAS
Au lacomo n as hy al i n a S KUJA
Bernardinium bernardiense CHODAT
Biml soeca cam Fn u lata (LACKEY)
Biasoeca @nica LEM MERMAN N

a02
b-a02
b-a02
a00
b-a00
a00
b-a00
b-a00
b00
b00
b00
b-a00
a00
a-b00
a-p00
p-i 00
a-b00
a00
a00
p00
a00
a00
a-p00
a00
a-p00
a00
o-b06
b03
o-b05
a00
b00

0 22.3
0 22.2
0 22.2
053.0
032.5
0 42.8
032.5
032.5
0 42.2
0 42.3
0 42.2
032.4
243.2
032.6
4 3 3.4
9 5 4.4E
032.6
053.0
053.0
7 43.7
053.0
053.0
s33.s
053.0
4 3 3.4
3 4 3.3
0 3 1.4
0 4 1.7
0 3 1.5
0 42.7
052.0

35
44
44
0 10

55
28
55
55
82
73
82
64
08
46
06
01
46
0 10
0 10

03
0 10
0 10
05
0 10
06
07
40
70
50
37
10 0
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Taxa Saprobic vate ncyz

xobap

SI

Bicosoeca kepn e ri REYNOLDS
Bicosoeca lacu st ris CLAR K
Bicosoeca mitra FOTT
Bicosoeca pasch eri CON RAD
Bicosoeca petiolata (STE I N )

Bicosoeca plankto nica K ISS E LEV
Bicosoeca ocu I at a ZACHAR IAS
Bicosoeca ovata LE M M ERMAN N

Bicosoeca u rceolata FOTT
Bicosaeca sp.
Bodo angustus (DUJARD lN)
Bodo caudatus (D UJARD lN)
Bodo celer KLEBS
Bodo edax KLEBS
Bodo erxtus (RUEHLE)
Bodo f usifo rm,s (STOKES)
Bodo globosus STEIN
Bodo lens (MUELLER)
Bodo ludibundus (KENT)
Bodo minimus (KLEBS)
Bodo mutabilis KLEBS
Bodo obovatus LEMMERMAN N

Bodo ovatus (DUJARDIN)
Bodo putrinus (STOKES)
Bodo repens KLEBS
Bodo saltans EHRENBERG
Bodo uncinafus (I(ENT)
Bodo sp.
Cephalotham nion cyclopum STE I N

Ce rcobodo ag il is ( MOROFF)
Cercobodo bodo (MEYER)
Ce rcobodo crassicauda (D UJARD I N )

Ce rcobodo d ig italis (M EYER)
Cercobodo grandis (MASKELL)
Cercobodo lo ng icaud a (D UJARD I N )

Ce rcobodo ovatus ( KLEB S)
Ce rcobodo rad iatus ( KLE BS)
Cercobodo simplex (MOROFF)
Ce rcobodo vari an s S KUJA
Cercobodo sp.
Chilomonas bacillaris JAVORN ICKY
Chilomonas insignis (SKUJA)
Chilomonas oblonga PASCHER
Chilomonas oblonga f. minor (CZOSNOWSKI)
Chilomonas parameciu m E H REN BERG
Chilomonas sp.
Cladomonas f ruticu losa STE IN
Cladonema laxum KENT
Codonobotrys physal is PASCH ER
Codonoclad i u m u mbell atu m (TATE M)
Codonodendron dinobryoideum (LEMMERMANN)
Codo nodend ro n ocell atu m PASCH ER
Codonomon as mitra (FOTT)

0 4 6 0
0055
0 3 4 3
0 2 B 0

0055
0 2 B 0

0 0 10 0

0 0 10 0

0 0 10 0
0 2 5 3
0006
0003
0000
0001
0005
0000
0001
0 0 0 10

0007
0001
0000
0000
0009
0000
0007
0017
0006
0004
0 0 10 0
0001
0008
0000
0055
0001
0 0 0 10
0055
0005
0001
0000
0013
0 0 0 10
0 0 0 10

0 0 0 10

0 0 0 10
0 0 2 6

0008
0 0 2 8

0 0 10 0

0 0 10 0
0091
0 0 10 0

0 0 10 0

0 3 4 3

b-o
b-a
o-a
b
b-a
b
b
b
b

b-a
a-p
p
m
m
a-p
p-i
m
a

a
m

p
p-i
a

m

a
a
a-p
p-a
b
m

a
m

b-a
m

m

b-a
a-p
m

a

a
cl

a
a
b
b
b
b
b
o-a

m

p-a
a
a

0 3 1.6
032.s
0 22.0
0 4 1.8
032.s
0 4 1.8
052.0
052.0
0s2.0
0 22.1
4 3 3.5E
7 4 3.7E
10 s 5.6E
9 5 5.0E
533.s
10 s 4.7E
9 s 5.0E
053.0
3 4 3.3
I 5 5.0E
10 5 4.O
10 5 4.5E
1 5 3.1
10 5 5.9
3 4 3.3
2 3 3.1
4 3 3.4
633.4
052.0
9 5 5.0E
243.2
10 s 5.9E
032.s
9 5 5.0E
0 5 s.9E
032.s
533.5
I 5 5.0E
10 5 5.6E
6 2 3.5
053.0
053.0
053.0
053.0
2 3 3.0
243.2
0 42.8
052.0
052.0
052.1
052.0
052.0
0 22.0
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Taxa Saprobic valency'

xobap

SI

Codonomonas mitra var. succica SKUJA
Codonomonas pascheri VAN GOOR
Codonomon as urceolata ( FOTT)
Codonomonas sp.
Codonosiga botrytis (EH REN BERG)
Codonosigopsis robini SEN N
Collodictyon triciliatu m CARTER
Cryptoaul ax akopos SKUJA
Cyathomonas tru ncata (EH REN BERG)
Cyclidiopsis acus KORSCH IKOFF
Dallingeria d rysdali KENT
Des marella moniliformis KENT
Dinema griseolum PERTY
Diploeca flava (KCRSCH I KOFF)
Diplosig a francei LEMMERMAN N

Diplosig a sociars FRENZEL
Diplosigopsis affi nis LEMMERMAN N

Diplosigopsis entzii FRANCE
Distigma curvatu m PRI NGSH El M

Distigma proteus EHRENBERG
Entosiphon obliquus KLEBS
E ntosiphon ovatu m STOKES
Entosiphon sulcatum (DUJARD I N)

Euglenopsis vorax KLEBS
Furcilla lobosa STOKES
F u rci lla trif u rca H U B E R-P EST ALOZZI
Gyrodinium hyalinum (SCH ILLING)
Gymnodinium lantzschii var. lantzschtT JAVORN ICKY
Gymnodinium lantzschii var. rhinophoron JAVORN ICKY
Gymnodinium sp.
Gy rom itu s co rd ifo rm is SKUJA
Gyropaigne kosmos SKUJA
Gyropaigne spirale (MATVI EN KO)
Helikotropis okteus POCH MAN N

H elkesim astix faecicola WOODCOCK
Heteronem a acus (EHREN BERG)
H eteronem a acutissim u m LEMMERMAN N

Heteronema nebulosum (D UJARD IN)

Heteronem a scabrum CYRUS
Heteronema sp.
Hexamita crassus KLEBS
Hexamita fissus KLEBS
Hexamita f usiformis KLEBS
Hexamita inflafus DUJARD I N

Hexamita pusill us KLE BS
Hexamr?a sp.
Hy aliel la polytomoides PASCH E R

Hyalogoniu m klebsii PASCHER
Katablepharis hyal u rus SKUJA
Katabl epharis noto n ectoid es S KUJA
Katabl eph ari s ovalis SKUJA
Katodinium f ungiforme (AN ISIMOVA)
Katodi ni u m piscinale FOTT

b 0 0 10 0 0
b 0 2I0 0

b 0 0 10 0 0

b 0 17 2 0

a01351
b 0 0 10 o 0

a00181
a 0 0 2I0
b-a 0 0 4 51
b-a00550
p-i 0 0 0 0 10

b-a 0 0 4 6 0

b-a00550
b 0 0 10 0 0

b 0 0 10 0 0

o 0 12 0 0

b 0 0 10 0 0

o-b05500
a-p00064
a00370
a 0 0 0 10 0

a 0 0 0 10 0

a 0 0 0 10 0

p00037
p-a 0 0 0 4 6

a 0 0 0 10 0

a 0 0 0 10 0

o 0 10 0 0 0

b-a 0 0 6 4 0

o-a 0 3 4 3 0

o-b05500
b-a00550
o 0 B 2 0 0

b 0 0 10 0 0
p00037
b-a00550
b 0 0 B 2 0

b-a00550
a00082
b-a 0 0 4 51
m 0 0 0 0 10
m 0 0 0 0 10

m 0 0 0 0 10

m 0 0 0 0 10

m 0 0 0 0 10
m 0 0 0 0 10
a 0 0 0 10 0

p 0 0 0 0 10

a 0 0 0 10 0

a 0 0 0 10 0

a 0 0 0 10 0

b 0 0 7 3 0

a 0 0 0 10 0

5 2.O

4 1.8
5 2.0
3 2.1

1 2.6
5 2.0
4 3.0
4 2.8
2 2.7
3 2.s
s 4.oE
3 2.6
3 2.5
s 2.0
5 2.0
4 1.2
5 2.0
3 1.5
3 3.4
4 2.7
s 3.0
5 3.0
s 3.0
4 3.7
3 3.6
5 3.0
s 3.0
5 1.0
3 2.4
2 2.0
3 1.s
3 2.s
4 1.2
5 2.0
4 3.7
3 2.5
4 2.2
3 2.5
4 3.2
2 2.7
5 s.9E
5 5.9E
5 5.9E
5 s.9E
5 5.9E
5 5.9E
5 3.0
s 4.0
5 3.0
5 3.0
5 3.0
4 2.3
5 3.0
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Taxa Saprobic vatency'

xobap

SI

Katodi ni u m tetragonops (HAR R lS)
Katodi ni u m vorticel/a (STE I N)
Katodinium sp.
Khawkinea ocellata (KHAWKIN E)
Khawkin ea q u artana (MOROFF)
Lagenoeca g lobulosa FRANCE
Lagenoeca obovata LE M M E RMAN N
Mastig amoeba gig antea ( PROWAZEK)
Mastigamoeba invertens KLEBS
Mastigamoeba lim atc MOROFF
Mastigamoeba reptans STOKES
Mastig amoeba trichophora LAUTE RBORN
Mastigamoeba sp.
Mastigella pnardi LEMMERMAN N
Mastigella radicu la (MOROFF)
Menoidium cultellus PRINGSHEIM
Menoidi um falcatu m ZACHAR IAS
Menoidium incuruum (FRESENIUS)
Menoidium minimum MATVIENKO
Menoidium pellucidum PERTY
Menoidium tortuosum SENN
Menoidium sp.
Monadodend ron bennettii ( KENT)
Monadodend ron distans PASCH ER
Monas arhabdomonas (FISCH)
Monas cylindrica SKUJA
Monas elongafa (STOKES)
Monas guttula EHRENBERG
Monas minima MEYER
Monas obliqua SCH EWIAKOFF
Monas ocellata (SAU ERFELD)
Monas sociablis MEYER
Monas uniguttata SKUJA
Monas vivipara EH REN BERG
Monas vulgaris (C IEN KOWSKI)
Monosiga ovata KENT
M ulticil ia I acustris LAUTE RBORN
Notosolen us arycam ptus STOKES
Notosolen us orbicu I aris STO KES
Oikomonas m utabfl,s KENT
Oikomonas socialis MOROFF
Oikomonas termo (EHREN BERG)
P achysoeca m assartr1 ELLI S
Pachysoeca obliq ua FOTT
Pachysoeca ruttneri ( BOU RRELLY)
Parabodo saccu I ife ru s S KUJA
Param astix coronifera SKUJA
P araphysom onas vestita STOKES
Peranema cu neatu m PLAYFAIR
Peranema g ran uliferum PENARD
Peranema trichophorum (EH REN BERG)
Petalomonas abscissa (DUJARD lN)
P etalomo nas alata STOK ES

b
a

a-b
a
a-p
b
b
p
p-a
m-i
p
i

a-i
a-p
a-p
a

a-b
a

a
cl

m

b-a
b-a
a,

a-p
b

a
a-b
b-a
b

0 0I2 0
00190
0 0 0 4 6

00073
00055
0 0 10 0 0

0 0 10 0 0

0 0 0 0 10

00055
0 0 0 0 10
00019
0 0 0 0 10

00037
00055
00064
0 0 0 10 0
0 0 4 6 0
0 0 0 10 0

0 0 2 8 0

0 0 2 8 0

0 0 0 10 0
00370
0 0 4 6 0

0 0 10 0 0

00019
00550
0 0 442
00361
0 014 5
0 17 2 0
0 0 0 0 10

0 0 0 0 10
00370
0 0 0 2I
0 0 0 0 10

07300
0 0 0 0 10
00370
0 0 0 10 0

0 0 0 0 10

0 0 0 0 10

00073
00550
0 3 4 3 0

0 3 4 3 0
0 0 0 o 10

00550
0 0 271
00550
0 0 10 0 0

00370
0 0 0 10 0

01810

4 2.2
5 2.9
3 2.6
4 3.3
3 3.5
5 2.0
5 2.0
5 4.0E
3 3.5
s s.5E
5 3.9
5 5.0E
4 4.3E
3 3.5
3 3.4
5 3.0
3 2.6
5 3.0
4 2.8
4 2.8
5 3.0
3 2.7
3 2.6
5 2.0
5 5.0E
3 2.5
2 2.8
3 2.8
2 3.5E
3 2.1
5 4.5E
5 5.9E
4 2.7
4 4.0E
5 s.9E
4 1.3
5 s.9E
4 2.7
5 3.0
5 4.7E
5 s.6E
4 3.3
3 2.s
2 2.O

2 2.O
s 5.sE
3 2.s
3 2.9
3 2.s
5 2.O

4 2.7
s 3.0
4 2.0

p-i
m

a
p
m

o
m

a
a
p-i
m

m

b-a
d.

b-a
b

a

a

b

a
b-a
o-a
o-a
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Taxa Saprobic vale ncyz

xobap

SI

Petalomonas ang usta (KLEBS)
Petalomonas applanafa SKUJA
P etalomonas carin ata FRAN CE
Petalomonas cu ruata SKUJA
Petalomonas inflexa KLEBS
Petalomo nas involuta SKUJA
Petalomonas ineg ul ar.s SKUJA
Petalomonas klinostoma SKUJA
Petalomonas mediocanellata STE I N
Petalomonas mira AWERINZEW
Petalomonas pl aty rhy nch a SKUJA
Petalomonas polytaph re na S KUJA
Petalo monas praegn ans SKUJA
P etalomonas prototheca SKUJA
P etalomo nas pu nctato-striata SKUJA
Petalomonas pusilla SKUJA
P etalomonas qu ad ri lineata PE NARD
Petalomonas scutulum SKUJA
Petalo monas sexlobata KLE BS
Petalomonas sinuata STE IN
Petalomonas steinii KLEBS
Petalomonas su lcata STOKES
Petalomonas ung uiformis SKUJA
Petalomonas vu lgaris SKUJA
P hyllom itus amylophag us KLEBS
P hysomonas vestita STOKES
Pleuromonas jaculans PERTY
Polytom a caudatum KORSCH IKOFF
Polytom a fusiforme KORSCH I KOFF
Polytoma obtusum PASCH ER
Polytom a ocel latu m FRANCE
Polytom a papillatu m PASCH ER
Polytom a tetraolare PASCH ER
Polytom a uvella E H REN BERG
Polytoma sp.
Polytom ella agilis ARAGAO
Polytom ella caeca PR INGSH E lM
Poteriode ndron petiol atu m STE lN
Protaspis obovata SKUJA
P rotospong ia h aeckeli KE NT
Pseudobodo minimus HOLLANDE
Rh abdomo nas astata (KORSCH IKOFF)
Rhabdomonas incurua FRESEN IUS
Rhabdomonas minim a (MATVIENKO)
Rhabdomonas spiralis PRINGSH E lM
Rhipidodendron splendidum STEIN
Rhy ncho monas nas ufa (STOKES)
Salpi ngoeca ampho ridi u m CLARK
Salpi ngoeca buetschl,i LE MMERMAN N

Salpi ngoeca f lava KORSCH I KOFF
S al pi ng oeca f req u ent is s i m a ZACH AR IAS
Salpi ngoeca f usifo rm,s KENT
Salpi ngoeca g racil is CLARK

b-a
b
o
b
b-a
b
b
b
a
b-a
b
o-b
o-b
o
o

00550
0 2 6 2 0

0 8 2 0 0

0 2 s 3 0

00550
01630
0 2 6 2 0
0 2 6 2 0
0 0 0 10 0
00550
0 0 10 0 0

0 6 4 0 0

0 6 4 0 0

07300
0 8 2 0 0

0 0 0 10 0

0 3 4 3 0
0 0 4 6 0

05500
0 0 4 6 0
0 0 4 6 0
0 12 0 0
0 17 2 0

0 0 2 8 0

00055
0 0 271
00082
0 0 0 0 10

0 0 0 0 10
0 0 0 0 10

0 0 0 0 10

0 0 0 0 10

0 0 0 0 10
0 0 0 0 10

0 0 0 0 10
0 0 0 0 10
0 0 0 2I
00550
0 0 4 6 0

0 10 0 0 0

0 0 0 10 0
0 3 4 3 0

00064
0 2710
0 4 6 0 0

0 3 5 2 0

0 0 8 2 0

01630
0 0 10 0 0
0 0 10 0 0

0 4 6 0 0

0 0 10 0 0

0 0 10 0 0

3 2.s
3 2.0
4 1.2
2 2.1

3 2.5
3 2.2
3 2.0
3 2.O
5 3.0
3 2.5
5 2.0
3 1.4
3 1.4
4 1.3
4 1.2
5 3.0
2 2.0
3 2.6
3 1.5
3 2.6
3 2.6
4 1.2
3 2.1

4 2.8
3 3.5
3 2.9
4 3.2
5 5.9E
5 5.9E
5 s.9E
5 5.9E
5 s.9E
5 s.9E
5 6.0E
s 5.9E
s 4.0
4 3.8
3 2.s
3 2.6
5 1.0
s 3.0
2 2.0
3 3.4
3 1.9
3 1.6
2 1.9
4 2.2
3 2.2
5 2.0
5 2.0
3 1.6
5 2.0
5 2.0

a
o-a
a-b
b-o
a-b
a-b
o
b
a
a-p
c^

d.

m

m
m

m

m

m
m

m
p
p
b-a
b-a
o
a
o-a
a-p
b
o-b
b
b
b

b
b
o-b
b
b
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Taxa Saprobic vatency'
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SI

Salpi ngoeca macrostom a KORSCH I KOFF
Salpingoeca obbnga STE lN
Salpingoeca riethi FOTT
Salpingoeca vaginicola STE I N

Salpingoeca sp.
Scytomonas pusilla STE IN
Sph aeroeca volvox LAUTE RBORN
Spheno monas quad rang u laris STE lN
Sphenomonas leres (STEIN)
Spironem a m ulticiliatu m KLEBS
Spongomonas uvella STE !N
Stelexmonas dichotoma LACKEY
Sterromonas formicina KENT
Stephanocodon i rregu I aris PASCH ER
Stephanocodon sociarrs (LAUTERBOR N )
Strepto mo nas co rd ata (P E RTY)
Tetrablepharis m ultifilis (KLEBS)
Tetramitus descissus PERTY
Tetram itu s pyriform,s KLEBS
Tetramitus rostratus PERTY
Tetram itus s ulcatus KLEBS
Tetramfius sp.
Thy lacomonas @ mpressa SC H EWIAKOFF
Toussetia polytomoid es PASCH E R
Trepomonas agilis DUJARDIN
Trepomonas rotans KLEBS
Trepomonas steinii KLEBS
Trepomonas sp.
Trigonomon as compressa KLE BS
Trigonomonas cyrusii CYRUS & SLADECEK
Trigonomonas i nflata SKUJA
Trigonomonas tortuosa SKUJA
Trigonomonas sp.
Tropidoscyph us octocostatus STE I N

U rceolus astatus LEMMERMAN N

U rceol us cyclostom u s (STE IN )
Urceolus Gyrusorum CYRUS & SLADECEK
U rophagus caudatus SKUJA
U rophag us rostratus (KLEBS)

Naked amoebae
Amoeba chlorochlamys LAUTERBORN
Amoeba proteus (PALLAS)
Astramoeba radiosa EH REN BERG
Hartmanella sp.
Hyalodiscus rubicundus HERTWIG & LESSER
Mayo re I la vespe rti lio (P E NARD)
Nuclearia radians (GREEFF)
Pebmyxa palustris GREEFF
Thecamoeba verrucosa EH REN BERG
Vahlkampfia g uttula ( D UJARD lN)
Vahlkampfia li m a,u (DUJARD IN )

Vampy rella pend ula CIEN KOWSKI

b
b-a
b
b
b
a
a
a
a-p

0 0 10

006
0 0 10

0 0 10

018
000
000
000
000
000
055
055
006
005
0 0 10
005
000
000
000
000
000
000
007
000
000
000
000
000
000
000
000
000
000
000
007
004
000
000
000

0052.o
4 0 3 2.4
0052.0
0052.0
10 42.0
10 0 5 3.0
8 243.2
10 0 5 3.0
5s33.5
10 0 5 3.0
0 0 3 1.5
0 0 3 1.5
4 0 3 2.4
s032.s
00s2.0
s032.s
0 10 5 4.0E
0 10 5 5.9E
0 10 s 5.9E
0 10 s 5.5E
0 10 s 5.sE
0 10 5 s.5E
3 0 42.3
0 10 5 4.1 E

0 10 5 5.9E
0 10 5 5.9E
0 10 5 s.sE
0 10 s 5.5E
0 10 5 6.0E
0 10 s s.9E
0 10 s 5.9E
0 10 5 5.9E
0 10 5 s.9E
10 0 5 3.0
3 0 42.3
6032.6
10 0 5 3.0
0 10 5 5.9E
0 10 5 5.1 E

5 s.9E
4 2.2
2 2.6
2 3.5
4 1.8
3 1.5
4 1.2
s 4.o
4 1.8
3 3.6
s 4.2E
3 1.s

a
o-b
o-b
b-a
b-a
b
b-a

p-a
p

o-b

p
m

m

m

m

m

b
p
m
m

m

m

m

m

m
m

m

d,

b
b-a
a
m

m-p

m

b
a-b
p
b
o-b
o
p
b

0 0 0 0 10

0 0 8 2 0

00541
00136
0 2 B 0 0

05500
0 12 0 0

0 0 0 0 10

0 2I0 0

0 0 0 4 6

0 0 0 0 10

05500
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Testate amoebae
Arcella dentata EH REN BERG
Arcel la discoides EH REN BERG
Arcella hemisphaerica PERry
Arcel la rotu ndata PLAYFAI R
Arcella vulgaris EHREN BERG
Arcella sp.
Centropyxis aculeata (EH REN BERG)
Centropyxis aerophila DEFLAN DRE
Ce ntropyx is d iscoides PE NARD
Centropyxis emrnis ( EH REN BERG)
Centropyxis orbicularis DEFLAN DRE
Centropyxis platystom a (PENARD)
Centropyxis sy lvatica DEFLAN DRE
Centropyxrs sp.
Chlamydoph ry s m i nor BELAR
Ch lam ydoph ry s ste rco rea CI E N KOWS K I

Cochliopodiu m bili mbosu m (AU ERBACH)
Cryptodiff lugia compressa PENARD
Cryptod iff lugia ovifo rmls PENARD
Cyphode ria am pu lla (EH RE N B ERG)
Cyphoderia troch us PENARD
Difflugia acu minata EHRENBERG
Diffl ugia bacillife ra PENARD
Diffl ug ia capreolata PENARD
Diffl ugia corona TARAN EK
Diffl ugia cu ruicaulis PENARD
Diffl ug ia d iffici lis TH OMAS
Difflugia elegans PENARD
D iffl ug ia f al lax P ENARD
Diffl ugia g lobulosa DUJARD I N

Difflugia gram en PENARD
Diffl ug ia hyd rostatica ZACHAR IAS
D iffl ug ia I im n etica LEVAN D ER
Diffl ug ia lobostom a LE IDY
Difflugia minura RAMPI
Difflugia oblonga EH REN BERG
Difflugia oblonga var. nodosa LE IDY
Difflugia pristis PENARD
Diffl ugia py riform is PERry
Difflugra sp.
Diplophrys arch eri BARKER
E ug ly ph a acanthopho ra (EH R EN B E RG)
Euglypha alveolata DUJARD lN
Euglypha aspera PENARD
Euglypha ciliafa (EH REN BERG)
Euglypha laevis PERry
Euglypha sp.
Gromia brunneri BLANC
Gromia fluviatilis DUJARD IN
Lesquereusia spiralis (EH REN BERG)
Microchlamys patella (CLAPAREDE & LACHMANN)
N ebela collaris (EH REN BERG)

o
b
b-a
b
b
b-a
b-o
o-b
o-b
b
b-o
o-b

07300
0 2 5 3 0

0 0 4 s 1

00910
0 17 2 0
02440
1 3 42 0
0 5 410
0 6 4 0 0
01810
0 4 510
0 4 510
07300
0 3 5 2 0

0 0 4 6 0

0 3 4 3 0

0 2 5 3 0
07300
0 2 5 3 0

0 6 4 0 0

01810
0 I2 0 0

09100
01810
0 2710
0 2 6 2 0

0 3 4 3 0

0 B 2 0 0

0 5 410
0 6 4 0 0

0 15 4 0

0 10 0 0 0

07300
0 17 2 0

0 4 42 0

05500
0 6 4 0 0
0 6 4 0 0
05500
0 4 3 3 0

0 0 6 4 0
0 2 6 2 0

0 2 6 2 0

03700
03700
0 17 2 0

03610
03700
0 8 2 0 0

28000
0 4 6 0 0

0 12 0 0

4 1.3
2 2.1

2 2.7
s 2.1

3 2.1
2 2.2
1 1.7
2 1.6
3 1.4
4 2.0
2 1.7
2 1.7
4 1.3
2 1.9
3 2.6
2 2.0
2 2.1
4 1.3
2 2.1

3 1.4
4 2.0
4 1.2
5 1.1

4 2.0
3 1.9
3 2.0
2 2.0
4 1.2
2 1.6
3 1.4
2 2.3
5 1.0
4 1.3
3 2.1

2 1.8
3 1.5
3 1.4
3 1.4
3 1.5
2 1.9
3 2.4
3 2.0
3 2.0
4 1.7
4 1.7
3 2.1

3 1.8
4 1.7
4 1.2
4 0.8
3 1.6
4 1.2

o

b
o-b
b
o
o
b
b
b

o-a

o
o-b
b-a
o-a
b

o
o-b
o-b
b-a
o
o
b
o-b
o-b
o-b
o-b
o-b
o-a
b-a
b
b

b

b

b

b-o
b

o
o
o-b
o
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Nebela militaris PENARD
Nebela tububsa PENARD
Nebela sp.
Pamphagus hyalinus LEIDY
Pamphag us mutabilis BAI LEY
P au li nel la ch ro m atopho ra LAUTE R BOR N

Pontig ulasia bigibbosa PENARD
Pseudodifflugia f ulva (ARCH ER)
Pseudodiffl ugi a g lobu bsa STE PAN E K
Pseudodiffl ugia g racilis SCH LU M BERGER
Pseudodiffl ugia orchas STEPAN EK
Pse uddiffl ugi a se nartensr.s CO UTEAU X
Pseuddifflugra sp.
Quad rulella sy m metrica (WALLICH )
Trinema enchelys (EH RENBERG)
Trinema lineare PENARD
Hellozoa
Acanthocystis pectinafa PENARD
Acanthocystis penard i WAILES
Acanthocystis turtacea CARTER
Acti noph rys so/ EH REN BERG
Acti nosphaeriu m eichhorn, (EH REN BERG )

Belenocystis tubistela RAIN ER
Chlamydaster sterni RAIN ER
Choanocystis aculeata (HERTWIG & LESSER)
Clath rella foreri PENARD
Clathruli na elegans CIEN KOWSKI
Elaeorhanis ci ncta GREEFF
H eterophry s fockii ARCH ER
Heterophrys my riopoda ARCH ER
Lithooll a g lobosa SCH ULZE
Pte rocystis echinata (RA IN ER)
Raphidiophrys elegans HERTWIG & LESSER
Raphidioph rys i nterm edia PENARD
Raphid ioph rys pall id a SCH UI-Z,E
Raphidioph rys sy mmetrica PENARD
Raphidocystis glutinosa PENARD
Raphidocystis tubife ra P ENARD
Ciliophora
Acineria incuruata DUJARDIN, 1841
Acineria uncinafa TUGOLESCO, 1962
Acineta flava KELLICOTT, 1885
Acineta grandis KENT, 1882
Acineta tuberosa (PALLAS, 1766)
Acineta sp.
Acinetides lacustris (STOKES, 1 886)
Actinobolina radians (STEIN, 1 867)
Acti noboli na vora( (WEN R lCH, 1 929)
Amphileptus carchesii STEIN, 1867
Amphileptus claparedii STEIN, 1 867
Amphileptus meleagris (EHRENBERG, 1 835)
Amphileptus pleurosigma (STOKES, 1 884)
Amphileptus punctatus (](AHL, 1 926)

o
o
o-b

b
o-b
o
b-a
o-b

a
a-b

1810
0 12 0

0 6 4 0
0730
0370
0370
0 2 6 2

0 3 4 3
0 3 4 3

0 2 6 2

0055
0361
0 2 6 2

0352
0 2 6 2
0361

o
b
b
b
o-a
o-a
b
b-a
b
b
b
b

b

0 2 B 0
0 6 4 0

0 B 2 0

0 0 4 6

0 4 6 0
0 10 0 0

0 12 0

0 2 B 0

0910
0 2 6 2

0 12 0

0910
0 B 2 0
0910
0 10 0 0

0190
0 10 0 0
0370
0550
0730
0 12 0

o
o
b

o

b

o
o
o
o
o

b

o
b

o-b
o
o

0 0 0 0 10

00244
0 17 2 0

0 0 4 6 0
00163
0 0 4 s 1

0 0 0 4 6
0 17 2 0
07300
00181
0 0 2I0
0 0 0 10 0
00550
00190

0 4 1.0
0 4 1.2
0 3 1.4
0 4 1.3
0 4 1.7
0 4 1.7
032.0
0 22.0
0 22.0
032.0
032.s
0 3 1.8
032.0
0 2 1.9
032.0
0 3 1.8

0 4 1.8
0 3 1.4
0 4 1.2
032.6
0 3 1.6
0 5 1.0
0 4 1.2
0 4 1.8
0 5 1.1

032.0
0 4 1.2
0 s 1.1

0 4 1.2
0 5 1.1

0 5 1.0
0 5 1.9
0 5 1.0
0 4 1.7
0 3 1.s
0 4 1.3
0 4 1.2

p-i
a-p
b
b-a

p-a
b
o
a
d

a
b-a
a

5 4.5E
2 3.2
3 2.1

3 2.6
3 3.2
2 2.7
3 3.6
3 2.1
4 1.3
4 3.0
4 2.8
5 3.0
3 2.s
s 2.9
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Amphileptus rotundus (KAHL, 1926)
Amphileptus tracheliokles (ZACHARIAS, 1 894)
Amphilepfus sp.
Askenasia volvox (EICHWALD, 1852)
Aspidisca cicada (MUELLER, 1786)
Aspidisca lynceus (MUELLER, 1773)
Aspidisca turrita (EHRENBERG, 1 831 )
Aspidisca sp.
Astylozoon fallatr ENGELMANN , 1862
Astylozoon faurei KAHL, 1935
Blepharisma coeruleum GAJ EVSKA.TA, 1 927
Blepharisma lateritium (EHRENBERG, 1 831 )
Bothrosfoma sp.
Brachonella sp.
Bursaria truncatela MUELLER, 1773
Bu rsaridiu m pseudobursaria (FAU RE-FRE M IET,
Bursellopsis spu mosa (SCHMIDT, 1 921 )

Caenomorpha lauterbarni KAH L, 1 927
Caenomoryha medusula PERW, 1 852
Caenomorpha sapropelica KAHL, 1 927
Caenomorpha uniserialis LEVANDER, 1 894
Caenomorpha sp.
Calyptotrich a lan ug i nosa (PENARD, 1 922\
Campanella umbellana (LINNAEUS, 1 758)
Carchesium pectinatum (ZACHARIAS, 1 897)
Carchesium polypinum (LINNAEUS, 1 758)
Chaenea limicola LAUTERBORN, 1901

Chaenea teres (DUJARDIN, 1841)
Chaenea vora( QUENNERSTEDT, 1867
Chaetospira muelleri LACHMANN, 1 856
Chaetospira remex (HUDSON, 1875)
Chilodonella uncinafa (EHRENBERG, 1 838)
Chilodontopsis depressa (PERTY, 1 852)
Chilodontopsis mus@rum KAHL, 1931

Chilodontopsis vora)( (STOKES, 1 887)
Chlamydonella alpestris FOISSNER, 1 979
Ch lam ydo n e I lops is pl u rivac uol ata

BLATTERER & FOISSNER, 1990
Cinetochilum margaritaceum (EHRENBERG, 1 831 )
Climacostomum virens (EHRENBERG, 1 838)
@donella cratera (LEIDY, 18771
hhnilembus verminus (MUELLER, 1 786)
bhnilembus vexillarius (KAHL, 1 926)
bhnilembus sp.
hleps bicuspis NOLAND, 1925
hleps hirtus (MUELLER, 1786)
bleps sp.
Colpidium colpoda (LOSANA, 1829)
blpidium klein FOISSNER, 1969
blpidium sp. (sensu lato)
hlpoda cucullus (MUELLER, 1773)
Colpoda ecaudafa (LIEBMANN, 1936)
@lpoda inflata (STOKES, 1884)

a
o
a
b
a-b
b-a
a-b
b-a
b-a
b-a
b
b

00181
07300
0 12 61
01630
0 0 4 s 1

01441
0 0 4 6 0

00550
00550
00550
0 2I0 0

0 2 8 0 0

0 0 0 0 10

0 0 0 0 10

0 2 4 31
0 6 4 0 0

07300
0 0 0 0 10

0 0 0 0 10

0 0 0 0 10

0 0 0 0 10
0 0 0 0 10

00370
00361
0 6 4 0 0

0 0 271
0 0 0 0 10

0 0 7 3 0

0 0 10 0 0

01810
0 1s 4 0

0 0 2 6 2

0 17 2 0
0 0 0 10 0

00550
02440

4 3.0
4 1.3
1 2.7
3 2.2
2 2.7
1 2.5
3 2.6
3 2.5
3 2.5
3 2.5
4 1.8
4 1.8
s 4.0E
5 4.0E
1 2.3
3 1.4
4 1.3
s 4.0E
s 4.0E
s 4.0E
s 4.0E
5 4.0E
4 2.7
3 2.8
3 1.4
3 2.9
5 4.0
4 2.3
5 2.0
4 2.0
2 2.3
3 3.0
3 2.1
s 3.0
3 2.s
2 2.2

3 2.5
1 2.8
4 2.2
3 1.6
3 2.6
s 2.0
3 2.s
4 2.3
3 2.s
3 2.6
4 4.0E
4 3.7
4 3.7E
3 3.6
s 3.9
3 3.s

p-i
p-i

b-a
1924) o-b

o
p-i
p-i
p-i
p-i
p-i
a
a-b
o-b
a
p
b
b
b
b-a
a
b
a
b-a
b-a

b-a00550
b-p01333
b 0 0 8 2 0

b-o 0 4 6 0 0

a-b 0 0 4 6 0

b 0 0 10 0 0

b-a00550
b-a00730
b-a00550
a-b 0 0 4 6 0
p-i 0 0 0 2I
p00037
p-i 00037
p-a 0 0 0 4 6
p-i 00019
a-p00055
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hlpoda magna GRUBER, 1880
htpoda steinii MAUPAS, 1 8833
@tpoda steinii MAUPAS, 1 8834

bndybstoma vorticella (EHRE N BERG, 1 833)
hthurnia annulata STOKES, 1885
Cristigera media KAHL, 1928
Ctedoctem a acanthocrypta STOKES, 1 884
Cyclidium crtruilus (COHN, 1866)
Cyclidium ebngatum (SCHEWIAKOFF, 1 889)
Cyclidium glaucoma MUELLER, 1773
Cyclidium heptatrichum SCHEWIAKOFF, 1 893
Cyclidium obbngum KAHL, 1931
Cyclidium singulare (KAHL, 1926)
Cyclidium versatile PENARD, 1922
Cyclidium sp.
Cyrtobphosis mucbola STOKES, 1885
Dendrosoma radians EHRENBERG, 1 838
Dexbstoma campyla (STOKES, 1886)
Dexbtricha plagia STOKES, 1885
Dexiotrbha sp.
Dexiotrichides centralis (STOKES, 1 885)
Didinium cinc'tum YOIGT, 1902
Didinium nasutum (MUELLER, 17731
Dileptus anser (MUELLER, 17731
Dileptus anspicuus KAHL, 1931
Dileptus gigas (CLAPAREDE & LACHMANN, 18s9)
Dileptus margaritifer (EHRENBERG, 1 833)
Dileptus monilatus (STOKES, 1886)
Dileptus sp.
D i sa morph ella lauterbornf (WETZEL, 1 928)
Discomorphella pectinala (LEVANDER, 1 894)
Disematostoma buetschlii LAUTERBORN, 1 894
D i sem atosto m a tet raed ric um ( FAU RE - f ne M I ET, 1 924)
Drepanomonas dentata FRESENIUS, 1 858
Drepanomonas revolufa PENARD, 1922
Dysteria fluviatilis (STEIN, 1 859)
Enchelyodon elegans (KAHL, 1926)
Enchelydon fusidens KAHL, 1930
Enchelyomoryha vermicularis (SMITH, 1 899)
Enchelys gasterosteus KAHL, 1926
Enchelys pup (MUELLER, 1786)
Epalxella sp.
Epenardia myrbphylli (PENARD, 1922')
Epistylis chrysemydis BISHOP & JAHN, 1941

Epistylis coronata NUSCH, 1970
Epistylis digitalis (LINNAEUS, 1 758)
Epistylis entzii STILLER, 1 935
Epistylis galea EHRENBERG, 1831

Epistylis hentscheli KAHL, 1935
Epistylis nympharum ENGELMANN, 1 862
Epistylis plicatilis EHRENBERG, 1 831

Epistylis procumbens ZACHARIAS, 1 897
Epistylis sp.

0 0 2 5 3
00055
0 2 4 31
01630
0 6 4 0 0
0 0 0 0 10

01810
00181
00550
00091
0 0I2 0

0 0 4 6 0

0 0 0 10 0
0 2 3 5 0

0 0 4 6 0

0 12 4 3

00s50
00019
0 0 2 6 2
00019
0 0 0 0 10
0 12 0 0

02440
0 4 6 0 0

0 0 0 10 0
00730
0 4 6 0 0

0 0 7 3 0

01360
0 0 0 0 10

0 0 0 0 10

0 17 2 0

0 0 10 0 0
0 8 2 0 0
00055
0 0I2 0

0 0 0 10 0
0 0 0 10 0

0 0 0 0 10
00550
00550
0 0 0 0 10

0 0 4 6 0

0 0 2 6 2
0 0 0 10 0
05500
0 0 271
00370
00361
0 3 4 3 0

00361
05500
00550

a-p
a-p
b-a
b-a
o-b
p-i
b
a
b-a
a
b
a-b
a
a-b
a-b
b-p
b-a
p-i
a
p
p-i
o
b-a
b-o
a
b
b-o
b
a
p-i
p-i
b
b
o
a-p
b
a
a
p-m
b-a
b-a
p-i
a-b
a

a
o-b
a

a-b
a-b
o-a
a-b
o-b
b-a

2 3.1
3 3.5
1 2.3
3 2.2
3 1.4
s 4.4E
4 2.0
4 3.0
3 2.5
s 3.1

4 2.2
3 2.6
5 3.0
2 2.3
3 2.6
1 2.9
3 2.5
5 4.2E
3 3.0
s 4.sE
s 4.5E
4 1.2
2 2.2
3 1.6
s 3.0
4 2.3
3 1.6
4 2.3
2 2.s
s 4.4E
s 4.sE
3 2.1

5 2.0
4 1.2
3 3.5
4 2.2
5 3.0
5 3.0
s 5.sE
3 2.s
3 2.5
s 4.5E
3 2.6
3 3.0
5 3.0
3 1.s
3 2.9
4 2.7
3 2.8
2 2.0
3 2.8
3 1.5
3 2.s
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Euplotes aediculatus PIERSON, 1 943
Euplotes affinis (DUJARDIN, 1841)
Euplotes eurystomus WRZESNIOWSKI, 1870
Euplotes moebiusi KAHL, 1932
Euplotes patella (MUELLER, 17731
Euplotes sp.
Frontonia acuminata (EHRENBERG, 1 833)
Frontonia atra (EHRENBERG, 1 833)
Frontonia leucas (EHRENBERG, 1 833)
Frontonia vesiculosa DaCUNHA, 1 913
Frontonia sp.
Gastronauta clatratus DEROUX, 1 976
Gastronauta membranaceus BUETSCHLI, 1 889
Gastrostyla mystacea (STEIN, 1 859)
Gastrostyla steinii ENGELMANN, 1862
Glaucoma reniforme SCHEWIAKOFF, 1 892
Glaucoma scintillans EHRENBERG, 1 830
Glaucoma sp.
Halteria chlorelligera KAHL, 1932
Halteria grandinella (MUELLER, 17731
Halteria sp.
Hastatella radians ERLANGER, 1890
Heliophrya minima (RIEDER, 1936)
Heliophrya rotunda (HENTSCHEL, 191 6)
Hexotricha caudafa LACKEY, 1925
Histriculus voratt (STOKES, 1891)
Holophrya nigricans LAUTERBORN, 1 894
Holosticha kessleri (WRZESNIOWSKI, 18771
Holosticha monilata KAHL, 1928
Holosticha multistilata KAHL, 1928
Holosticha pullaster (MUELLER, 1773)
Homalozoon vermiculare (STOI(ES, 1 887)
Hypotrbhidium anicum ILOWAISKY, 1921
Kellicotta cuspidata (KELLICOTT, 1 885)
Kerona pediculus (MUELLER, 17731
Lacrymaria olor (MUELLER, 1786)
Lagenophrys vaginicola STEIN, 1 852
Lagynophrya acuminata KAHL, 1 935
Lagynus cucumis (PENARD, 1922)
Lagynus elegans (ENGELMANN, 1862)
Lembadion bullinum (MUELLER, 1 786)
Lembadion lucens (MASKELL, 1887)
Lembadion magnum (STOKES, 1887)
Leptopharynx costatus MERMOD, 1914
Lrtonotus anguilla (KAHL, 1931)
Litonotus carinatus STOKES, 1885
Litonotus crystallinus (VUXANOVICI, 1 960)
Litonotus cygnus (MUELLER, 1773)
Litonotus fasciola (MUELLER, 1773)
Litonotus fusidens (KAHL, 1926)
Litonotus hirundo (PENARD, 19221
Litonotus lamella (MUELLER, 1773)
Lrtonotus procerus (PENARD, 1922)

a
b-a
a

a

b
a

o
b
o-p
b
b

b-a
b
p
a
p

p-i
p-a
o
b-a
b-o
b-a
b-a
b-a
p-m
a
b
a-b
a-b
a-b
b-a
b-a
b-p
b-a
b-o
b
o
o
p
p-i

b

b

b

o-b
b-a
b-a
b-a
b
a
b-p
cl

a
o-b

0

3

0

0

0
0
0

10

10

0

0

0

0

0
0

0

0

1

3
1

0

0

0019
0054
0 0 2 6

0 0 27
0073
0036
0 6 4 0

0 0 10 0

0 2 3 3
0163
0163
0244
0 2 6 2
0003
0 0 27
0002
0001
0014
0 12 0

0163
0 4 51
0163
0055
0055
0000
0 0 0 10

0 0 10 0

0 0 4 5
0036
0 0 4 s
0 144
0244
0034
0055
0 4 51
0 2 6 2

0910
0 8 2 0

0000
0000
0091
0091
0 2I0
0550
0055
0055
0055
0 0 10 0

0018
0034
0018
0 0 2 8

0550

0
1

2

1

0
1

0

0

2
0

0

0

0

7
1

I
I
5

0

0

0
0
0

0

10
0

0

5 2.9
2 2.6
3 3.0
3 2.9
4 2.3
3 2.8
3 1.4
5 2.0
1 2.5
3 2.2
3 2.2
2 2.2
3 2.0
4 3.7
3 2.9
4 3.8
5 4.2E
2 3.4
4 1.2
3 2.2
2 1.7
3 2.2
3 2.s
3 2.s
5 s.0E
s 3.0
s 2.0
2 2.7
3 2.8
2 2.7
1 2.s
2 2.2
2 3.0
3 2.s
2 1.7
3 2.0
s 1.1

4 1.2
5 4.0
s 4.0E
5 2.1
5 2.1

4 1.8
3 1.s
3 2.s
3 2.s
3 2.s
5 2.0
4 3.0
2 3.0
4 3.0
4 2.8
3 1.5
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Litonotus varsaviensis WRZESNIOWSKI, 1870
Litonotus varsaviensis f. polysqrobica

SRAMEK-HUSEK, 1954
Litonotus sp.
Loxocephalus granulosus KENT, 1 881
Loxocephalus luridus EBERHARD, 1 862
Loxodes magnus STOKES, 1887
Loxodes rostrum (MUELLER, 1773)
Loxodes striatus (ENGELMANN, 1 862)
Loxodes sp.
Loxophyllum helus (STOKES, 1884)
Loxophyllum meleagns (MUELLER, 1773)
Loxophyllum utriculariae (PENARD, 1 922)
Loxophyllum sp.
Marrtuja pelagica GAJEVSKA.JA, 1 928
Mesodinium acarus STEIN, 1863
Mesodinium cinctum CALKINS, 1902
Mesodinium pulex (CLAPAREDE & LACHMANN, 1859)
Mesodinium sp.
Metacineta mystacina (EHRENBERG, 1 831 )
Metopus sp.
Microthora( pusillus ENGELMANN, 1 862
Microthora( sulcatus ENGELMANN, 1862
Monodinium balbianri FABRE-DOMERGUE, 1 888
Mucoph rya pelagica GATEVSKAJA, 1 928
M u ltif ascicu lat u m elo ng atu m

(oLAPAREDE & LACHMANN, 185e)
Myrionecta rubra (LOHMANN, 1908)
Nassula flava CLAPAREDE & LACHMANN, 1859
Nassula gracilis KAHL, 1931
Nassula ornafa EHRENBERG, 1833
Nassu/a sp.
/Vassu lopsis elegans (EHRENBERG, 1 833)
Obertrumia aurea (EHRENBERG, 1 833)
Odontochlamys alpestris FOISSNER, 1 981

Opercularia articulafa GOLDFUSS, 1 820
Operculuia aarctata (CLAPAREDE & LACHMANN,
Opercularia nutans (EHRENBERG, 1 831 )
Opercularia sp.
Ophrydium crassicaule PENARD, 1922
Ophrydium eutrophicum FOISSNER, 1 979
Ophrydium sessi/e KENT, 1882
Ophrydium versatile (MUELLER, 1 786)
Ophrydium sp.
Ophryoglena atra LIEBERKÜHN, 1856
Ophryoglena flava (EHRENBERG, 1 833)
Oph ryoglena oblonga GAJEVSKA.JA, 1 927
Opisthonecta henneguyi F AURE-FREMIET, 1 906
Oxytricha chlorelligera KAHL, 1 932
Oxytricha fallax STEIN, 1859
Oxytricha ferruginea STEIN, 1859
Oxytrich a hae m atoplas m a

BLATTERER & FOISSNER, 1990

b-a 0 055032.5

1 858) a
b-a
b-a
b-a
b-a
a-b
o
b-a
b
b
b
b-p
A

d,

A

CL

o

p-i 00019
a00172
a 0 0 2I O

a 0 0 0 10 0
p00037
a-b 0 0 4 6 0

a00163
b-p 0 0 2 5 3
b 0 0 10 0 0
b 0 0 B 2 0
b01810
b01630
o 0 10 0 0 0

b00730
b00631
b 0 2 6 2 0
b01630
b-a00550
p-i 00019
a 0 0 2 8 0
b 0 0 10 0 0

b-o 0 4 510
o 0 10 0 0 0

00190
0 10 0 0 0
0 0 4 6 0
0 0 2I0
00550
00361
01810
0 0 6 4 0

00550
01351
0 0 271
00550
00550
00550
01630
0 2 3 5 0

0 B 2 0 0

02440
0 0 10 0 0
0 0 10 0 0

0 2I0 0

0 0 3 4 3
0 0 0 10 0
00181
07300

a
o
a-b
a
b-a
a
b
b-a
b-a
a-b

s 3.9E
3 3.1

4 2.8
5 3.0
4 3.7
3 2.6
3 3.2
2 3.1

5 2.0
4 2.2
4 2.0
3 2.2
5 1.0
4 2.3
3 2.s
3 2.0
3 2.2
3 2.5
5 4.4E
4 2.8
5 2"0
2 1.7
5 1.0

s 2.9
5 1.0
3 2.6
4 2.8
3 2.s
3 2.8
4 2.0
3 2.4
3 2.s
1 2.6
3 2.9
3 2.s
3 2.s
3 2.5
0 2.2
2 2.3
4 1.2
2 2.2
5 2.0
5 2.0
4 1.8
2 3.0
5 3.0
4 3.0
4 1.3

b-a 0 0 6 4 0 3 2.4
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Oxytricha hymenostoma STOKES, 1 887
Oxytrrc-ha saprobia KAHL, 1932
Oxytricha setigera STOKES, 1891
Oxfiicha similis ENGELMANN, 1862
Pqillorhabdos carchesii FOISSNER, 1 984
Paracalpidium truncatum (STOKES, 1 885)
Paradileptus elephantinus (SVEC, 1 897)
P aram eci um au relia-hmplex
Paramecium bursaria (EHRENBERG, 1 831 )
Param ecium calkinsi WOODRUFF, 1921
Paramecium caudatum EHRENBERG, 1 833
Paramecium putrinum CIAPAREDE & LACHMANN, 1859
Paramecium woodruffi WENRICH, 1 928
Paraurostyla viridis (STEIN, 1 859)
Paraurostyla weissei (STEIN, 1 859)
Pelagohalteria cirrifera (KAH L, 1 932)
Pelodinium reniforme LAUTERBORN, 1 908
Phasolodon vorticela STEIN, 1859
Phialina coronata (CLAPAREDE & LACHMANN, 1859)
Phialina pupula (MUELLER, 17731
Philasterides armata (KAHL, 1926)
Placus luciae (KAHL, 1926)
Placus ovum (KAHL, 1926)
Plagiocampa longis KAHL, 1927
Plagiopyla nasuta STEIN, 1860
Plagiopyla simplex WETZ EL, 1928
Platyala decumtbens (EHRENBERG, 1 830)
Platynematum sociale (PENARD, 1922\
Platyophrya vora( KAHL, 1926
Pleuronema coronatum KENT, 1881
Pleuronema crassum DUJARDIN, 1841

Pleuronema setigerum CALKINS, 1 902
Pleurotricha grandis STEIN, 1859
Podophrya fixa (MUELLER, 1786)
Podophrya maupasü BUETSCHLI, 1889
Prodismphrya collini (ROOT, 1914)
Proradon ovum (EHRENBERG, 1831 )
Prorodon platyodon BLOCHMANN, 1 895
Prorodon teres EHRENBERG; 1833
Prorodon viridis KAHL, 1927
Prorodon sp.
Pseudoblepharisma tenue (KAHL, 1 926)
Pseudochilodonopsis algivora([GHL, 1 931 )3

Pseudochilodonopsis algivora (KAHL, 1 931 )4

Pseudrchilodonopsis fluviat /,s FOISSNER, 1 988
P se udoch ilodo nopsis ptb cato ri s ( B LOC H MAN N, 1 I 95 )

Pseudocohnilembus pusillus (QUENNERSTEDT, 1 869)
Pseudombrothora( agilis MERMOD, 1 91 4
Pseudoprorodon ellipticus KAHL, 1 930
Pseudoprorodon niveus (EHRENBERG, 1 833)
P s e u dovo rtice ll a chl amy do pho ra (P E N AR D, 1 9221

Pseudovorticella monilata (TATEM, 1 870)
Pyxbola carteri KENT, 1882

p
8-P
a-b
b-a
a
â,

b
b-a
b
a
a
p-i
,p-i

b-a
a
oö
p-i
b-a
b
b
b-a
o_:b

b
a
p-i
p-i
b-a
a
p-i
b
o
b
b
a
a
a-i
o-b
b
a
a
b-a
p
a
a-b
b-a
b
a-p
b
b-a
o
b-a
b-a
o-b

28
64
60
50
71
62
10
50
30
10 0

73
19
0 10
50
71
00
0 10
40
10
00
50
00
00
10 0

0 10
0 10
40
71
0 10

30
00
00
00
72
90
54
00
00
90
63
41
37
10 0

50
32
30
55
00
50
00
50
40
00

0
0
4
5
2
2
6

5
7
0
0
0
0
5
2
4
0
6
I

10
5
5

10
0
0
0
4
2
0
7
0

10
10

5
10

1

1

4
0

0

5
5
7
0

10

5
0

5
5
5

00
00
00
00
00
00
03
00
00
00
00
00
00
00
00
06
00
00
01
00
00
05
00
00
00
00
02
00
00
00
0 10

00
00
00
00
00
05
00
00
00
01
00
00
00
00
00
00
00
00
0 10

00
01
05

4 3.8
3 3.4
3 2.6
3 2.s
3 2.9
3 3.0
3 1.8
3 2.s
4 2.3
5 3.0
4 3.3E
5 3.9E
s 4.2E
3 2.s
3 2.9
3 1.4
5 4.sE
3 2.4
4 2.0
s 2.0
3 2.s
3 1.5
5 2.0
5 3.0
s 4.5E
s 4.5E
2 2.2
3 2.9
5 4.5E
4 2.3
5 1.0
5 2.0
5 2.0
3 3.1

5 2.9
2 3.4
3 1.5
s 2.0
s 2.9
3 3.2
1 2.5
4 3.7
5 3.0
3 2.s
2 2.7
4 2.3
3 3.5
s 2.o
3 2.s
5 1.0
3 2.5
2 2.3
3 1.5
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RhaMostyla inclinans (MUELLER, 1773)
Saprodinium dentatum (LAUTERBORN, 1 901 )
Saprodinium putrinium LACKEY, 1925
Saprodinium sp.
Sathrophilus mobilis (l(AHL, 1926)
Sathrophilus muscorum (I(AHL, 1 931 )
Scyphidia rugosa DUJARDIN, 1841

Spathidium depressum KAHL, 1930
Spathidium faurei KAHL, 1930
Spathidium gibbum KAHL, 1930
Spathidium spathula (MUELLER, 17731
Spathidiul?? sp,
Sphaerophrya magna MAUPAS, 1881

Sphaerophrya pusilla CLAPAREDE & LACHMANN, 1859
Sphaerophrya soliform,s LAUTERBORN, 1 908
Sphaerophrya stentoris MAUPAS, 1 881

Sphaerophrya sp.
Spirostomum ambiguum (MUELLER, 1 786)
Spirostomum caudatum (MUELLER, 1 786)
Spirostomum minus (ROUX, 1901 )
Spirostomum teres CLAPAREDE & LACHMANN, 1858
Staurophrya elegans ZACHARIAS, 1 893
Steinia platystoma (EHRENBERG, 1 831 )
Stentor amethystinus LEIDY, 1880
Stentor oeruleus (PALLAS, 1766)
Stentor igneus EHRENBERG, 1838
Stentor muellerf EHRENBERG, 1831

Stentor multiformis (MUELLER, 1 786)
Stenfor niger (MUELLER, 1773)
Stentor plymorphus (MUELLER, 1773)
Stentor roeselii EHRENBERG, 1835
Stentor sp.
Sterkiella histriomuscorum (FOISSNER, BLATTERER,

BERGER & KOHMANN, 1991)
Stbhotricha aculeafa WRZESN IOWSKI, 1 866
Stichotricha secunda PERry, 1 849
Stokesia vernalis WENRICH, 1929
Strobilidium caudatum (FROMENTEL, 1 876)
Strobilidium humle PENARD, 1922
Strombidium viride STEIN, 1867
Stylo nych ia mytil us-co mpl ex
Stylonychia pustulata (MUELLER, 1 786)
Stylonychia putrina STOKES, 1885
Stylonychia stylomuscorum (FO ISSN ER, BLATTERER,

BERGER & KOHMANN, 1991)
Stylonychia vorax STOKES, 1885
Stylonychra sp.
Supraspathidium vermiforme (PENARD, 1922)
Tachysoma bicirratum FOISSNER, BLATTERER,

BERGER & KOHMANN, 1991
Tachysoma pellionellum (MUELLER, 1773)
Tetrahy m en a pyrifo rmis-co m pl ex

0 0 0 10 0
0 0 0 0 10

0 0 0 0 10

0 0 0 0 10

0 0 6 4 0
00550
00082
07300
07300
0 0 0 10 0

0 s 3 2 0

0 2 4 31
0 0 0 2 B

0 0 0 10 0

00019
0 14 5 0

0 014 5
0 0 2 6 2

0 6 4 0 0

00361
0 0127
0 3 4 3 0

0 0 6 4 0

0 2 6 2 0

0 0 4 6 0
0 0 7 3 0

00550
00550
0 6 4 0 0
00550
0 14 5 0

0 1s 4 0

a
p-i
p-i
p-i
b-a
b-a
a
o
o
a
o-b
b-a
p
a
p
a-b
p-a
a
o-b
a-b
p
o-a
b-a
b
a-b
b
b-a
b-a
o-b
b-a
b-a
b-a

s 3.0
s 4.5E
5 4.sE
5 4.5E
3 2.4
3 2.s
4 3.2
4 1.3
4 1.3
5 3.0
2 1"7

1 2.3
4 3.8
5 3.0
s 3.9
2 2.4
2 3.4
3 3.0
3 1.4
3 2.8
3 3.6
2 2.0
3 2.4
3 2.0
3 2.6
4 2.3
3 2.s
3 2.5
3 1.4
3 2.s
2 2.4
2 2.3

3 3.0
2 2.3
4 1.3
3 1.5
3 1.5
4 1.8
4 2.0
5 2.9
3 2.1

3 2.9

5 2.0
s 2.0
3 2.s
4 3.2

2 3.2
1 2.s
4 4.1 E

a 0 0 2 6 2

b-a 0 15 4 0
o07300
o-b05500
o-b05500
b 0 2I0 0

b01810
a00190
b 0 17 2 0

a 0 0 271

0 0 10 0 0

0 0 10 0 0

00550
00082

00244
0 1441
00037

b
b
b-a
a

a-p
b-a
a-i
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Th ig m og aste r oppos it evac u o I atu s
AUGUSTIN & FOISSNER, 1989

Thigmogaster potamophilus FOISSNER, 1 988
Thuriala folliculata KENT, 1881

Thuriala kelliattiana (STOKES, 1 887)
Thuriola vasiformis HAMMANN, 1952
Thuriola sp.
Tintinnidium fluviatile (STEIN, 1 863)
Tintinnidium pusillum ENTZ, 1909
Tintinnidium semiciliatum (STERKI, 1 879)
Tintinnopsis cylindrafa KOFOID & CAMPBELL, 1929
Tokophrya carchesii (CLAPAREDE & LACHMANN, 18sg)
Tokophrya infusionum (STEIN, 1859)
Tokophrya lemnarum (STEIN, 1859)
Tokoph ry a q u ad ripartita

(oLAPAREDE & LACHMANN, 1859)
Tokophrya sp.
Trachelius ovum (EHRENBERG, 1831 )
Trachelophyllum apiculatum (PERTY, 1 852)
Trachelophyllum brachypharynx LEVANDER, 1 894
Trachelophyllum pusillum (PERil, 1 852)
Trachelophyllum sp.
Trbhdina pediculus EHRENBERG, 1 831

Trichospira inversa (CLAPAREDE & LACHMANN, 1859)
Trimyema compressum LACKEY, 1925
Trrthigmostoma cucullulus (MUELLER, 1 786)
Trithigmostoma srameki FOISSNER, 1 988
Trrthigmostoma steini (BLOCHMANN, 1 895)
Trochilia minuta (ROUX, 1 899)
Trochilbides recta (KAHL, 1 928)
Tropidoatractus acuminatus LEVANDER, 1 894
Urocentrum turbo (MUELLER, 1786)
Uroleptus gallina (MUELLER, 1786)
Uroleptus musculus (KAHL, 1932)
Uroleptus piscis (MUELLER, 1773)
Uroleptus rattulus STEIN, 1859
Uronema marinum DUJARDIN, 1841
Uronema parduczi FOISSNER, 1971
Urostyla grandis EHRENBERG, 1830
Urotrbha agilis (STOKES, 1886)
Urotricha armafa KAHL, 1927
Urotrbha farc'ta CLAPAREDE & LACHMANN, 1859
Urotricha globosa SCHEWIAKOFF, 1 892
Urotrbha ovata KAHL, 1926
Urotricha sp.
Urozona buetschlii SCHEWIAKOFF, 1 889
Vaginicola ingenita (MUELLER, 1 786)
Vaginicola tincta EHRENBERG, 1830
Vaginicola sp.
Vo rtbell a aq uad u lcis-co m ptexs
Vorticella campanula EHRENBERG, 1 831

Vo rtice I I a co nv al I ari a-co m p I exo

Vortbella fromenteli KAHL, 1935

a-b00352
b-a00550
b 0 2 6 2 0

b 0 2710
a 0 0 0 10 0

b-a00550
o-b05500
b 0 0 8 2 0
b 0 2 6 2 0

b 0 0 7 3 0

a 0 0 271
b-a 0 2 5 3 0

a00172

2 2.9
3 2.s
3 2.0
3 1.9
5 3.0
3 2.5
3 1.5
4 2.2
3 2.0
4 2.3
3 2.9
2 2.1
3 3.1

2 2.9
2 2.9
3 2.1

3 2.s
5 3.0
2 2.7
2 2.7
3 2.0
3 3.s
5 s.0E
2 3.1

3 2.2
3 2.2
3 2.s
5 3.0
5 4.5E
4 2.3
5 2.0
4 3.0
4 2.7
5 2.0
4 3.0
4 3.0
4 2.7
5 3.0
4 2.8
3 2.6
4 2.3
3 3.4
3 3.0
5 4.5E
3 2.0
3 1.5
3 2.0
2 2.1

2 2.4
2 2.7
4 2.8

003s2
00352
0 17 2 0

00550
0 0 0 10 0

00532
0 0 4 s 1

0 2 6 2 0
00055
0 0 0 0 10
0 0 2 5 3
01630
01630
00550
0 0 0 10 0

0 0 0 0 10

0 0 7 3 0

0 0 10 0 0

01810
00370
0 0 10 0 0

00181
00181
00370
0 0 0 10 0

0 0 2I0
0 0 4 6 0

0 0 7 3 0

00064
0 0 2 6 2
0 0 0 0 10

0 2 6 2 0

05500
0 2 6 2 0
0 2 5 3 0

0 14 5 0

0 12 61
0 0 2 8 0

a
b-a
a-b
b
a-p
p-m
a-p
b-a
b-a
b-a
a
p-i
b
b
a
a
b
a
a
a
a

a-b
a-b
b
b-a

a
a-b
b
a-p
a
p-i
b
o-b
b
b-a
b-a
a
a
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Vo rtice lt a i nf us io n u m-com pl ex7
Vortbella marginata STILLER, 1931
Vorticella mayeri FAURE-fneMlET, 1 920
Vo rtice I I a m icro sto m a-com plexs

Vorticella natans (FAU RE-FREMIET, 1924)
Vo rtice ll a octay€rco m plexe
Vortbella picta (EHRENBERG, 1831)
Zoothamnium arbuscula (EHRENBERG, 1 831 )
Zoothamnium kentii GRENFELL, 1 884
Zoothamnium procerius KAHL, 1935
Zoothamnium sp.

p-a0014
b 0 2I0
b 0 0 10 0
p-a0005
b 0 0 10 0
b-a0244
b 0 2 6 2
b-a0163
b-a0055
b-a0055
b-a0055

s 23.4
0 4 1.8
052.0
s33.5
052.0
0 22.2
032.0
032.2
032.5
032.s
032.5

1) Flagellates and amoebae were copied from Sladecek et al. (12) and Wegl (15). Their
nomenclature, taxonomy and saprobic assessment need major revision (cp. [3]); some
nomenclatural improvements were accomplished with several revisions (1,4,9). The list
lor the ciliates is also based on Sladecek et al. (12) and Wegl (15), but nomenclature and
taxonomy are according to the improved list of Foissner (3). The revision of the saprobic
classification of the ciliates is in progress and complete lor cyrtophorids, oligotrichs,
hypotrichs, colpodids, peritrichs, heterotrichs and odontostomatids (5, 6). I

2lAbbreviations: a, atpha-mesosaprobity; b, beta-mesosaprobity; E, eusaprobity (worse than
polysaprobity, comprises raw, concentrated or very little diluted industrialwastes or
waters with a very high load oi organic matter undergoing anaerobic decomposition by
microorganisms); l, indicative weight of species ranging from 5 to 1; o, oligosaprobity; p,
polysaprobity; S, indication of saprobic assessment by simple letter; Sl, saprobic index
ranging lrom 0-8 (0 = xenosäprobity, 1 = oligosaprobity, 2 = beta-mesosaprobity, 3 =
alpha-mesosaprobity,4=polysaprobity,5-isosaprobity,6=ffietäsäFrobity,T=
hypersaprobity, 8 = ultrasaprobity); x, xenosaprobity.
Notes: The saprobic valencies and the indicative weights are for the limnosaprobic area;
however, the saprobic assessment (S) and the saprobic index (Sl) includes both
limnosaprobity (xenosaprobity, oligosaprobity, beta-mesosaprobity, alpha-mesosaprobity,
polysaprobity) and eusaprobity (isosaprobity, metasaprobity, hypersaprobity,
ultrasaprobity). The letter "E" marks cases where both values do not correspond, i. e. the

^. 
saprobic index (S!) is > 4.0 (11). Pollution increases lrom xenosaprobity -» ultrasaprobity.

"' lf abundant or very abundant.
lf sparse.
lrrcludes V. oclava of Sladecek's !ist.
lncludes V. convallaia, V. citdna, V. nebulifera and V. similis of Sladecek's list.
lncludes V. cupifera, V, hians, V. microstoma (pro paile), V. microstomal. elongata, V.
microstomal. monilata and t/. miuostomal. turgescens of Sladecek's list.
lncludes V. aequilata and V. microstoma (pro parte) of Sladecek's !ist.
lncludes V. hamata, but not V. octava sensu Noland & Finley and Sladecek.
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