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Among protozoans, the ciliates constitute a group of organisms whichl-isr, 	F, 

• 40 
m 

widely distributed in fresh water and may attain considerable importance, ijoth- 
d n  

as species and as individuals, particularly in waters where strong bacterial 
• 

decomposition processes take place. Generally speaking, the ciliates are 

• important biotic elements within the overall structure of aquatic ecosystems. 

They are also of special importance to sewage biology, since many  dilates serve 

as index forms for certain degrees of saprobity - or standards of water quality. 

A detailed knowledge of the ecological potential of the different species is 

absolutely necessary in order to understand the role played by individual ciliates 

in the complex framework of an ecosystem. This knowledge of the essential conditions 

of  life is equally important as a basis for the classification of individual . 

species into certain systems of index organisMs, such as the saprobe. system. 

Therefore an attempt has here been made to strike a balance between available 
the 

individual findings which are widely scattered inhliterature, and to prepare 

comprehenSive environmental spectra. The paper was deliberately restricted to 

such species for which more extensive ecological data were available, since 

exact but isolated data are not sufficiently representative in the absence of 

• a wider series of observations. 

Translated from: .Int; Revue g,es. Hydrobio]. 56 _(3.) 9  1971 , PP• 337-381+ 

A 'Review of Autecolon -ical and Saorobiolouical Data on Freshwater Cili•tes 

By Bartmut Bick and Sigrid Kunze 

Hydrobiological Study Group at the ZOological Institute of 

Bonn University. 
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. Within the range of material available, the ecological potential . 

of the species selected was compiled for the following abiotic factors: 

temperature, pH (only more recent values electrometrically measured), actual 

02
-content, percentage of oxygen saturation, BSB 4e, free CO2' ammonium (NH

4
)
' 5 

free NH
3' 

H
2
S and Salinity (thalassogènous and athalassogerrus• separately). 

As for  environmental factors, the baCterial population of the 

habitat milieu was taken into account. Since methods to establish the number of 

bacteria differ among the various authors and thus are not readily comparable, 

a differentiation was made between (1) indirect determination of the number of 

bacteria by means of the plate method according to KOCH, (2) direct count by 

• phase-contrast microsccpv and (3) count on a membrane filter. The factors 

mentioned permit a good characterization of the milieu; 	the number of 

bacteria and the content of 02 or CO2' respectively, confirm or supplement each 

other to a certain extent, since active bacterial decomposition of organic matter 

is accompanied by 02-consumption and formation of CO 2 . 

(338) 
; 

Saprbbiologicalay, the species uSed as indicators have been 

listed as they_are classified in the saprobiont system (KOLKWITZ 1950, 1 
classification is frequently not uniform 	 , 1 LIEBMARN 1962), but the i( 	This difference in classification ty the 

1 
individual authors is understandable when it is re mainbred 1.1 hat ciliates al .'e not ,.1 

, 

• generally stenotCee  and thus are not restricted to a narrow en:vim-mental um°, 
but that they are largely of a eurytopic nature. These facts are taken into 

account by the 10-Points-Method of ZELINKA & MARVAN (1961) which indicates by 

a number of points the distribution of a species within the series polysaprobic, 

alphamesosaprobin, betamesosaprobic, alphaoligosaprobic to betaoligosaprobic, 

'* biological 'oxygen demand (BOM 

ee" NB  thalassogenic and thalassogenous are used synonymously throughout 
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i.e. the number of points attributed to each grade corresponds to the 

relative frequency'of findings in this area. For each species, the number of 

pcints in the individual saprobic grades adds up to the sum of 10 in each case. 

Thus, basically a distribution curve for the saprobitY .  spectrum is 

characterized by numerical values. It must be emphasized that the 

different distribution maxima are not so much explained by a preference 

-o-17. -nte mspectivespecies for certain abioticoonditions, but rather by their 

ability to tolerate extremely abiotic conditions and thus to make use of the 

nutrients available without pressure of competition from the more sensitive 

species. 

The above-mentioned numbers of points of "saprobic valency" 

.(cf. Table 1, p.339) serve, together with the "indicator value" (i), as 

the basis for a mathematical determination of the degree of saprobity . of 

the water (for the 'method, see ZELINKA & MARVAN 1961). The indicator value (i) 

was-calculated aecording to the method proposed by SLADECEK (1964); it 

is high in the case of relative .saprobic stenovalency (e.g. .C1E.idinium 

Table 1) and low at euryvalency (e.g. Cinetochilum margaritaceum,  Table 1)r 

Since the i0Points-Method reflects the often variable limits of distribution in 

the saprobity spectrum in a much clearer manner than the point-classification 

of KOLKWITZ or LIEBMAN is able to clo y  72 specieS have been classified 

according to the method of ZriTINKA. & MARVAN  in Table.  1 (p•339), 

original data as well as data from the literature are used in this T3b1e. 

When preparing .the environmental spectra, a large number of 

publications . reviewed which do'not supply directly usable data, 

- butstill contain essential contributions to the ecology of ciliates. 



The last literature survey on the "Ecology of free-living Protozoa" 

(NOLAND & GOJDICS, Bibliography No.141) only dedis with papers up to 

1963 and is so oriented as to place less emphasis on the limnological aspect. 
• Or more Therefore, it is intended to compile here briefly a 1/recent papers , in 

. particular, on the individual subject complexes of relevance, while 

providing at the same time a key to the more detailed literature. 

General aspects of the ecology of protozoans are dealt with 

by BRAGG (1937), FAURE-FREMIET (1950,1961), and KUDO (1966). The paper 

by HAIRSTONE & , KELLERMANN (1964) describes a new aspect of the collecting 

technique. Detailed autoecological analyses are presented by B .ICK6966 a and b). 

BAH R (1951), CURDS & VANDYKE (1966), and GRITTNER (1951) Wrote  on the importance 

of ciliates as bacteriophages.' With regard to their subject matter, these 

papers follow the earlier investigation4py LIEBMANN (1936b). 

Within the overall group of ciliates, the peritrichans were studied 

in more .recent times by KRALIK (1957/58, 1961), NUSCH (1970), and STILLER (1968). 

Sapropel ciliates as an ecologically clearly defined group were the subject 

of a mainly morphological revision by JANKOWSKI (1964) which is a continuation 

of the paper by SCHULZE (1958) and of the classical articles on sapropel ciliates 

by 'LAUTERBORN (1894, 1901), LIEBMANN (1937, 1938 b), RYLOV (1924), 

and WETZEL (1928). 

Protozoans in flowing water wereStudied by GRAY (1952), KRALIK 

(1957/58), KALTENBACH (1961), MÂDLER ( 1958/59), MORAVCOVA (1962), SRAMER-HUSEK 

(1956 b), STILLER (1957), and WILHELM (1954). 	 . 

341 
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Data on ciliates are supplied by research on barrage dams by 

the following authors: NUSCH (1970), SLADECEK & SLADECKOVA (1962),SLADECK0VA (1960), 

SLADECKOVA . & SLADECEK (1963). 

WILBERT (1909) gives a detailed population-dynamics study of 

Ciliates frem an eutrophie pond. LEGLER (1964) studied ciliates on floating 
bodies 

leaf plants, again in small . eutrophie water/. HICK (1958), DINGFELDER (1962), 

GELEI et al. (1954) KRAMER (1962), and PROKESOVA (1959) worked on pond ciliates. 

Numerous authors have stiidied the ciliates of waters laden with . 

sewage. Sewage-biological investigations of flowing waters stem from BOCK (1960), 

MÂDLER (1958/59), NOWAK (1940), WILHELM (1964); BICK & SCHOLTYSECK (1960) and 

KAUFMANN (1958) studied sewage ponds. Special investigations of activated 

sludge originate from BAINES et al. (1953), BUCK (1968), CURDS (1964), CURDS 

& VANDYKE'(1966), and HAMM (1954). The papers by BEER (1964),  SLADECEK (1961, 

1964 a), SLADECKOVA & SLADECEK (1963, 1965), SRAMEK-HUSEK (1956 a, 1958), 

STILLER (1954), and VENTZ (1964) on.the importance of individual ciliate species 

as indicators for investigations of water quality include a wealth of 

ecological data. 
A 

ZELINKA & MARVAN (1961), SI.DECEK (1964 a, 1969), and SLADECKOVA 

'& SLADECEK (1966) deal especially with the "saprobic valency" (cf. Table 1). 

boundary 
The / • region between limnetic and marine areas, i.e. the 

brackish water, and particularly the problem of salt tolerance by freshwater 

ciliates, were studied by AX & AX (1960), HICK (1964 a, 1964 b, 1967 a, 1968 b), 

DIETZ (1964), FAURE-FREMIET (1948), FINLEY (1930), FRISCH & JOHN (1935), 

HAYES (1930), OBERTHUR (1937), REUTER (1961), and STILLER (1963, 1968). 
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Autoecolo2LCal Characterization and Environniental Spectra of Selected 

Ciliate Sp2lies 

Preliminary Note: In order to save space, authors are referred to in the 411- 

owing by the relevant bibliography nimber, 

abbreviations have been used: 

(1) To characterize the degrees of saprobity; 

ams 	alphamesosaprobic 

aos 	alphaoligosaprobic 

ps 	polysaprobic 

indicator value (Table 1) 

(2) In the case of 	salinity; - 

th 	thalassogenous brackish water 

ath = athalassogenous brackish water 

In addition, the following 

bms =rbetamesosaprobic 

bos betaoligosaprobic 

os oligosaprobic 

(3) In the case of the number of bacteria; 

D .1= direct count -by phase-contrast microscope, 

MF 	count on the membrane filter, 

'PM = plate method according to KOCH, using peptone agar. 

In principle, the environmental spectra indicate the extreme values 

of occurrence; optimal areas are characterized by bold-faced values in brackets. 
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(339) 

Sa robic Valencies and Indicator  Valus) of 72 Ciliated Protozoa. 

10—Points—Method of ZELINKA & MARVAN. Original data unless otherwise 

Table 1. 

indicated. 

For key to abbreviations see page 341. 

. 	. 
boa 	nos 	i bms 	arils 	i 	Author 

 
Acincria. incur-ye-act 	

, 
	• — 	3 • 

.Amphileptus tracheloides 	 4 	SLÀDIIC 1969 
Aspidisca costala 	 — 	- 	1 	- 	. 5 	3 	.• 	1 	1 
A. lync.eus 	 • 	..., 	 g 	7 	.. 	1 	2 	 . 
Bursaria truncatella 	— 	. 	— 	8 	2 . 	' 	4 
Campanella umbellaria 	• 	 — 	• 	'5 . 	• 5 	• 	3 : 	SLÀ.DKIKo'd. & - 

• • . 	. 	 • 	 SLADEt;EK 1906 	.•
Carchesiurn polypinum 	— • 	 2 	 3 	SLADEUOVI & 

	

. . 	• 	Sanle:Ell 1906 
Chaetospira miillerti 	 1 	' 	4 	SLÀ.DEh.COVÂ & 

SLLDEéE1C 1966 
C. remex 	3 	7 	— 	4 	SLADeliOVÀ.. & 

• SaneEll 1966 
Chilodonella cucullulus 	— 	— 	2 	5 . 	2 

. C. uncinata . 	 .. 1 ' 	8 	... 	., 1 	4. , 
Cinetochilum 	. 	 . 

•margaritaceum 	 — 	' • 	2 	.- 5 	2 	1 
Coh II ilembus pusillus 	 0 	• 	. 	3 	3 
Coleps hirtus 	 — 	1 	:3 	4 	_2 	1 
Colpidivm campeon 	— 	 • 	1 • 	9 	7ALINRA & 

• . 	litAnsux 1901 	. 
C. collioda 	 —. 	— 	. 	3 .' 	7. 	4 	St.1m.16tic 1904 	.• 
.Colp6da csicullus 	 . •-•- 	7 	: 	.3 	" 	4 	. 
C. alcini 	 — 	 . 4 	. 	. 	0 	- 	3 	• 	. 
Cyclidium eitruilus 	— 	.— 	. 	1 ' 	8. • 	• 	1 	: 	4 
C. glaucoma 	_ 	9 .. 	• 	1 	. 5 	St.Inetit 10f0 	 ' 

Dendrosoma radians 	— 	 5 	5 	— 	3 	SaliEéKOVÀ & . 
è 	 StkneEn: 1960 

	

- 	 . 
Dexiotrichides centralis 	— 	•• — 	2 . • 	- 8 	, 4 	 . 
Didinium nastiturn, 	. _ 	1 	0 2 	2 • 	3 . 
Dileplus anser 	 • 	4 
Epistylis plicatilis 	 • — ' 	5 	5 	— 	a 
Eitplotes affinis 	 — 	1 . • 	6 	3 , 	— 	3 	. . 	. 
E. patella 	 — 	 8 	'2 . 	— ' 	4 	SaDE6F.111 1969 
Pros:Ionia acuminata 	— 	2 	6 	2 	— 	3 	 ......., 
Gastrostyla steini 	 — 	'. 2 	7 ' 	; 1 	. 	3 	, 	. 	• 
Glaucoma scintillans 	— 	—. 	. — 	2. 	. 8 	. 	4 	SLÀDEbER 1064...  
Ilalteria grandinella 	 6 	3 : • 	• 	3 
Ileliophrya rotunda 	 — . 	5 	5 	 3 	SatetèROVI & . 

. 	 • ... 	
. 	SLIDeEK 1066 

Ilensiophrys bivacuolata 	— 	1 	3 	0 	•• 3 
IL pleurosignut 	 . 1 	4 	5.  • 	2 
Lacrynsaria °tor 	 0 	2 	 3 	• 	. 

	

. 	. 	, 
Litonotus fasciola 	 1 	8 	1 	4 	Stinetit. 1804 
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(340) 
( Table 1 continued) 

bog 	aos 	bats 	a ma 	 Author 
_.. 	 •• 	• 	- 	. 

. 	, 
L. lamella 	 —. . 	. • 	. .• 	,., 
Netacinela mystacina 	 . 	• :i.5 	• 	SLÀDDéEK 1964 : 
Opercularia coaretata 	 . 	--,- 7 	,.. 	1.',, 	- 3 	 . 
O. nutans 	• 	 . 7, 	' 	̀. — ' 	4 	-SLItiekovl &. , • 

- . 	 • 	' 	 StAioeEtc 1906 
Phascorodon vorticella 	— 	. — 	10 	 -- 	• 	• 5 	SLÀDEéEK 1969 
Ophridinne sessile 	 . 2 	'3 	5 	 2Sr..iDEêRovii. & 	' . 	• 

' 	. 	 SLÀDEÔEK 1966 
 Oxylricha fallax 	- 	— • 	
. 	 .4 

Paramecium bursaria 	— 	 . 0 	2 	2 	ZELINKÀ • & 	• 

/11Aitviat 1961 
P. caudatunt 	. 	 . 6 • 	 3 	ZELINKA & 	• ••

. 	TtIADVAN 1961 
P. trichiuM • 	 4 . 
Plagiopyla nasute 	— •.. 	,— 	.10 , 	5 

. 	- Platycola truncala 	• 	 . 	. 	— . 	3 	• 	SUDliétcov,i. & 	•- 

	

, 	 - 	 SLÀDKéEK 1966 
Podophrya fixa 	 4 	SLÀ.DCROVÀ & 

	

, 	 SLÀDEÙEK 1966 	. 
Platynematunt sociale 	_ • 	 7 : 	. 	1 	3 
Spirostomum ambiguunt 	— 	 • 2 	8 	—. 	4 	. 	

• 	: - :';'-'• 

S. teres 	 2 . 	0 	. 	2 	3 ' 	SLÀDEéEK 1909 	, 
Stentor coerttleus 	 — . 	 4. 	0 	— 	3 	SLÀ.DEèEK 1964 	. 
S. polymorphus 	 4 	6 • 	 3 	• ' 
S. roeseli 	 5 	5 	 3 	• 	SLÀDEéBK 1064 
Stylonychia tnytilue 	• 	 1: 	9 	 5 	SLÀDCEK 1969 - 
S. pulrina 	 — 	's 2 	7 	 3 
Tachysonta pellionella 	 3 
Tetrahynzena pyriformie 	 ._ . 	..._ 	3 	•-• - . 7 	4 	. 
Thuricola .  folliculata 	— 	 3 	• 	 •. 	. • 
Tintinnidiunt fluviatile 	 — • 	' 	4 	. 	SLIntékov.h. & 

var. etnarginalum 	. 	 SLIDCzic 1060 	• 
Trachelive ovum 1. ' 	7 	2 • 	— 	• 	3 

	

: 	
• Tritnyema compress= . ' 	— 	 2 . 	. 8 	4  

Uracentrunt turbo 	 ' 	2. 	7 	. 	1 	3 
tit-cinema marinum 	 , 	1 	8 - 	' 	1 	4 	• 	. 
Urotricha  farda 	 — 	— 	' . 4 	. 0 	— 
Urozona. buelschli 	— 	, 2 	• 	• 	8 	4 

— 	. 	 , 
Vagitticola ingenita 	 ..—. 	' 	 3 	SLÀDEéKOVÀ. & 

' 	 SLÀDL'éEK 1966 
Vorlicella CaMparela , 	 • 3 	SLIDEêROVA & 

	

. 	 , 

	

. 	 . SLIDEèEK 1966 	- 
V. convallaria 	

.... 
.. 0 	1 	3 	 . 

V. tnicrostotna 	
. 	. 	

2 
V.  stria ta  var. oclava 	 . 	, — 	4 	St.ÂnexovÀ. & 
. 	. 	• . 	. 	. • . 	 •• 	 SLÀDzêrx  1060  
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(342 ) Acineria incurvata DUJ. - 

Occurrence in stagnant and slow-flowing waters, in activated 

sludge (24). Predator, feeds i.a. on 221.21511222, 2yallelim, Glaucoma. 

Also associated with Paramecium eaudatum. Numerous in ps zones, sporadic in . 	_ 

the ams range (118). For saprobic valency, see table 1. Tolerates thalassogenic 

. brackish water up to 2.5 % (55). 

Litu r i,-.2. 11 STEIN' 

Stagnant and slow-flowing waters, also in brackish and in sea water,, 

Predator, feeds on Carchesium, Vorticella. ams (61). 

Observed at (1, 89, 99): 
*T'emperature 1 - 25,5 '0. 
02 	0- Unigfi. 
.0O2 (free) 2-58 mg/L 	 • 

AubilepIus claoaredei STEIN 

• (-=. A. meleagris-CLAP. & LACE.)  

Stagnant and running waters, in small pools, et\gerophic ponds, waste 

water fish-ponds, activated sludge, also in brackish and in sea  water  

Predator, feeds on Carchesium, 	ularia, Vorticella. ams (61, 79), ps to 

ams (28). 

Observed at (79, 88, 99, 40): 	 . • - _ 
Temperaturc 3,5-: 22,5 °C •  
plI 	(48 -:-  8,4 
'02 	 15,3ingft. 

02-s 1turation0.2-170 
•CO: (free) 0  - 25 

 ._ 

Amphi1e3s tracheloides (ZACH.) MASKEL 

Occurrence in stagnant and.running waters, planktenic (103). Polyphagous 

nutrition: mainly algae, ciliates, rotatorians. Increased occurrence in • early 

summer (108). Frequent in the os range; sporadic in bms zones (61). For saprobic 

• valency, see table 1. 

Observed at (40, 61): • 
- Un.lper .a.ttire 6 —22 

;02 	. 	0.4-13,5  trign. 
CO,  (fre) 0 — 3,3 ing/l• 
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Above all, in layers of the epilimnion which are rich in oxygen and 

strongly irradiated. (108). 

Askenasia volvox CLAP. & LACE'. 

.41_212mm BLOCHMANN) 

In stagnant and slow-flowing waters, particularly in small pools. Phyto- 

phagous nutrition: algae. Occurrence in summer, increased occurrence in June (133). 

TeMperaturt. 

• 02  
002 (£ree).  

Observed at (AO, 133): 

( DUJ*) 

In stagnant and slow-flowing waters 

*- 	P0,- ; 

6,4-15,2 ing/1 
6,4--;  7 mg/l. (343) 

particularly in small pools, 

sewage purification plants. Polyphagous nutrition: algae, bacteria, and detrituS. 

Associated with Luldisél_impeus, A.  turrita. Increased occurrence in autumn. 

bms (61, 79), bms anis  (28). For saprobic valency, 

Environmental spectrum: 

see table 1. 

: Temperature 0 - 30 °C. 	(1 ; 18,  23, 40, 46, 80, 83, 88, 99) ' :.• . 
:PTI. 	5,4- 9,4 	•. 7  (18, 23, 46, 80) 

.02  • 0 -• 22,4 mg/l. • ' (1, 18, 80, 88, 99, 133) .- . ' 

	

-_-___:«....-02.-Siittigung .  0 -230 % 	.. (80, 88) sa. tu To ti on. . 	, COaffrei) . 	0 - 42 mg/1. . • (18, 67, 80, 88) 
0 - 31 mg/l. 	(1, 18, 46, 80) 	. 

free ------ 	- 	4 N1-134frei) 	0 - 2,3 mg/1. - (18)  
0 - 	2 	mg/l. - 

: 	
(1, 80)..,---. '.;'--. - . 	_ 	. ,-- 

salinity 	th: uo  . 	 ath:.up 	e  
number of bacteria per ml. : PM: 200 to,3i5 x.10" 

Aspi.ci eu_s_EHR. • 	 • 

Occurrence in stagnant and slow-flowing waters, particularly in small 

pools 'and bogs, sapropel, sewage purification plants, alsà in brackish and in 

sea .  water: . Polyphagous nutrition: mainly algae, bacteria, detritus. Associated 

with A. costata 7 	 7 A. turrita Vorticella microstoma. Numerous in ams zones (79), 
.  

bms (61), sporadic in os ranges (121). For saprobic valency see table 1. 

( 18) 

Environmental spectrum: 
Temperature 
plI  
0 2 	. 

02-saturation 
00 2  ( :free)
El4 
11 2S 
NO 2  

0 - 25 °C. 
6,5- 0,8 
O  - 24,8 mg/l. 
0 -234 cy„ 
0 - 27.,6 mg/1. 
O  - 25 mg/1. 
o  - 1 mg/l. 
0 - 1 mg/1.• 

(1, 23, 40, 88, 95, 99) • 	1 
(23, 80, 88, 120) 	- 
(1, 20, 23, 80, 88, 120,132) 
(80, 88, 132) 
(1, 23, 80, 88, 99) 
(80, 123, 138) • 
(80) 
( 80) 	• 
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312.1112.1"..T.Lb. E11.1" 

In stagnant and running waters, in activated sludge, trickling 

filters, also in brackish and in sea water. Polyphagous nutrition: algae, 

bacteria, detritus. Associated with A. costata, A.lynceus. bms (121). 

• Observed at (1, 40, 99): 

Temperature 2 -.19 °C.
•02 	• 	. 3.2-17.9 mg/l. 

CO2 	free) 0 -7 1 0, 2 ing/l. , _ 



••• 
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( 344) 
ple2harisma lateritium (EHR.) 

Occurrence in stagnant and slow—flowing waters, especially frequent 

in. small pools, sapropel. Polyphagous nutrition: algae, bacteria, detritus. 

bms (61), os (56). 

Temperature 1,8-21,3 °O. 
02 	o '--10 mg/i.  

0 —saturation - 0 . --90 2 
002 (f ree)  O — 21,5 mg/1. 

Brachonella s iralis (SMITH) JANKOWSKI 

( Metcpus  s iralis SMITH M.contortus LEV.) 

In stagnant and slow—flowing waters, particularly in small pools, 

sapropel, Emscher tanks, Imhoff tanks, trickling filters. Bacteriophagous 

nutrition, mainly sulphur bacteria. Associated with CaenomueLaz , 

•Meopus, Pelodinium, Saproclinium.  .Increased occurrence in early summer and 

summer (12). bms (61), ps (79). Observed at: 

( 9 ) 
• b2 	 0 — 0,8 mg/1. (9) 

CO2  (free)  • 3,5-24 mg/1. • (99) 	• 
• NH

4 	
• 	0 — 5 mg/l. (9) 	- 

H28 	0 8— 4 8 in /1. -  - (9) • • 
salinity: 	th: up to 0.3 % 	( th: up to  0.1  "•'2) - 

(55) 	 ( 2) 

Indicator for an autopurification process which has been stopped by  112S. 

Bursaria truncatella O. F. M. 
'"1•••••:••••••••• ■■••••• 

In stagnant and slow—flowing waters, particularly in small pools, 
1.."-11A-tr 

sapropel, also in brackishLand in sea water . Polyphagous nutrition: algae, 

ciliates, flagellates, rotatorians, pollen grains. bms it'o os (61)m ps (121). 

For saprobic valency, see table 1. 

Observed at (1, 64, 100): 
7 —28 °C. 
4 — 745 
5,4— 8,7 ing/l • 

 7,9-17,5 mg/1. 
0,2— 1,5 mg/l. 

Observed at (1, 88, 99): 

_ 
Temperature 1 —20 °C. 	(99, 130) , 

' pH 	0.2— 7,2 

'•Temperature, 
• pH  
0, 	. 
CO, ( free) 
NH4  

r 
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Bulss1222sis_spumosa SCHMIDT 

Occurrence in stagnant waters, planktonic. Folyphagous nutrition: 

mainly diatoms, flagellates, rotatorians. Increased occurrence in late summer. 

Observed at'(40) 

(345) 
....._Caenc ranedu_sulaFERTY 

In stagnant and slow—flowing waters, particularly in small pools, 
water 

sapropel (70), also in thalassogenic brackish/and in sea water. Feeds on 

sulphur bacteria. Associated with Brachonella, E2s125111a, Metoeus, Pelodinium. 

(77,78). ps (79), bms (62), ps and ams (60). Indicator for a standstill reached 

- 
Temperature 8,1-7-18,6 O C. 
02 	 7 —13 mg/i. 
002 (:fTee ) .0 	444ing/1 — 

in the conversion of organic waste in a medium containing  112S. 

Environmental spectrum (20, 66 1  80, 88 1  95): 

Campanella umbellaria LINNE 

• : Temperature 
pH 

,02—saturation 
- 	CO2  (lfree) 

NH4 
H2S  

3,6— 20 °C. 
6.,2— 8,6 

20,8 mg/I.. 
0 —246 % 
3,6-101 mg/1. 
0,1— 18 mg/1.. 

.22 mg/1. 

Occurrence in stagnant and running waters (47, 63, 90), sapropel, 

also in athalassogenic brackish water. Feeds on bacteria. Associated with 

yortimna can22pm12.. Increased occurrence in June (47). ams and bms (119), 

ps.(70). For saprobic valency, see table 1. Mostly at low 027  content (47). 

Carchesium_p4yeLlum (LINNE) (including 2_1221xeinum 

f. corvmbosum PENARD) 	• 

In stagnant and running waters ;  particularly in small pools, waste 

water fish—ponds (58), aeration tanks , trickling filters (24), also in 
water 

thalassogenic brackish/and in marine waters. Polyphagous nutrition: mainly 

algae, bacteria. Associated with Amphilepns carchesii  (enemy t), Chilodonella 

 uncinata. Paramecium caudatum. Maximum distribution in winter. Numerous in ams 
•■•■••■ 	 

zone (61, 79), sporadic in bms ranges (120). For saprobic valency, see table 1. 

Environmental spectrum (20, 89, 90, 130; optimum: 20): 



ps zone 

• 

number of bacteria 

Temperaturt 
PH 	• 
02  
BS13, , 
CO2(1free) 

1-48 

-25 °C• 	(4- 8 °C) 
6,4- 8,3 	(7- 7,5 ) 	13  
0,2-14 mg/l. . (7-12 mg/1) . 
4,1-13,5 mg/1. 
0 - 14 mg/l. (3- 7 mg/1) 
0 -18 mg/l. (0- 1. mg/1) .  

per ml.: MF: 10
6 to lo7 (about 5 x  106 ) 

Chaetos ira mülleri LACHMANN 

Occurrence in stagnant waters. Polyphagous nutrition: algae, bacteria, 

flagellates. For saprobic valency see table 1. 

Environmental spectrum (20): Temperature.  12 -19 °C. 
pH 	. 	7,6-9 	. 
92 	5,1.2-14 -,Ing/1.. 
CO2  (free)  0 -.11 mg/l. 
N114 	0 - 0,5 mg/1. 

(346) 
Chae,22._era remex HUDSON 

Occurrence in stagnant and slow—flowing waters. Polyphagous nutrition: 

mainly algae and flagellates. Increased  occurrence in summer (90). For saprobic 

valency see table 1. 

Environmental spectrum (137): 

■■■ 

Temperature 15 -22 'C 
pli 	7,1-  8.  
02 	10 -12 mg/l. 
CO2  (free) 	0 - 6 mg/1. 
N114 	0 -  1  mg/l• 

Chilodonella cucullulus (0.F.M.) 

In stagnant and running waters, particularly in small pools, in moss, 

purification plants.PdZyphagous nutrition: algae, bacteria; detritus, flagellates. 

In ams zones (61,79), bms ranges (119), 

(56). For saprobic valency see table 1. 
• 

Environmental spectrum: 

Increased occurrence in spring. 

Temperature 0 -- 40 °C. 

	

- pli 	6,3- 8,5 

	

02 	0 -- 69,41n0. •... 	_ 
.02-saturationi 0  --132 

C0 (f -.) 0  - 72  me 
' 	 0,1-100 

11113 (free) 0 -- 20 IngM. 

	

11-2S 	0 	nn0. 

	

salinity: 	th: up to 1.0 

ath:  p  to 0.7 

(1, 18, 23, 52, 88, 99, 130) 
(18, 23) 
(18, 23, 88, 99, 130) 
(88, 130) 
(18, 23, 67, 88, 130) 
(18) 

. (1 8) 

(1, 18, 38, 55) 

number of bacteria 

( 1
!3 ) 

(18) 

per ml.: PM: 1.4 x'io 	lo7  (18) 



Chilodonella uncinata EHR. 

C, dentata FOUQUE) 

stagnant and running waters, particularly in small pools, in moss, 

sapropei, purification plant. Polyphage: _feeds on algae, bacteria, detritus, 

In 

flagellates. Increased occurrence in spring and autumn. ams (61,79), bms (121). 

For saprobic valency see table 1. 

Environmental spectrum (18, 81, 88, 142; optimum: 18, 142): 

Temperature 
'• 	p1-1 

-Saturation 
• 002  

free' 14112 

 IfaS 

0- 50 00• 	(35 00)  
4- 9,5 	(0,5-7,5) 
0- 15,2 mg/1. (04 1-1 mg/14 
0-170 % 
0-200 mg/l. • (10-25 mg/1) 
0-150 mg/l. • 	(0- 2 mg/1.) 
0- 20 nig/1• 	(0- 0,5 mg/1) 

0- 2 mg/1 	(0 )  

( 347) salt content: th: up to 2.8 % 

ath: up to 1.5 % 

freshwater) 

number of bacteria per mi.: PM 3 x 102  - 17 X 107  loyer.106 ) 

212112entn___221.2.12Erm.m PERTY 	 • 

Occurrence in stagnant.and . running waters, particularly in small pools, 

in moss (108). Feeds. on algae. Increased occurrence during the summer. 

Environmental . spectrum (1, 80, 88): 
Teinpmfin.e. 4 - 16.3°0. 

744- M. 
2,1- 24,8 ingp: 
4 -280 % 
1,5- 23 me. 
0 - 4 ing/I. 
0 nne. • 

Chilodontopsis vorax (STOKES) 

(e-C.transversa KAHL) 

In stagnant and running waters, sapropel. Phytophagous nutrition: mainly 

algae. Increased occurrence in summer. In ams and bms zones (121). 

Observed at (23): 

• PH 
O  

0, -saturation 
CO 2 (free) 

14S 



Environmental spect rum: 
TerUperature 

pH 

0, 

BSB 6  

,C0afree) 

(6,4-7,2) 
(18, 66) 
(0 —O mg/1) • 
(18) 

(15-30 met) 
(181 •  
(O -2O mg/i) 

pools, in 

with 2m1idium 

15 • 

salinity 

Temperature 5,5-23 ID, 
pll 	. 	. 7,2— 8 
02 	• 8,5-12,1 ruel. 
CO2  (free)  0 —11.5  Ingii  

in per cent: th% : up to 2.5 (55) 

Special ecological literature: BRAGG (1960). 

in moors 
In stagnant and running waters, particularly in small pools,/in 

moss, sapropel, purification plants. Polyphagous nutrition: algae, bacteria, 

detritus. Associated with 2idium elaucoma,  Paramecium  caudatum. bMs (61), 

ams (18), bms to ps (83). For saprobic valency see table 1. 

Cinetochilum earaaritaceum PERTY 

salinity: 

0 —45 °C. 	" 	(15 °C) 
(18, 88, 99, 119, 130, 142) 	(142) 
6,1— 9,7 
(18, 83, 120) 	• 	•-• 
0 —22,5 mg/l. 	. 

•(1, 18, 66, 88,  130, 99) 
11 —86 mg/1.. 	• 
• (130) 
0 —48 mg/1. 
(18, 88, 99, 130) 

0 — 80 mel. 
N11,.f.s rec) 0 — 0,8 nig/1 . 

th up to  1.56 % 
ath: up to 1.0 	(18) 

number of bacteria per ml.: PM: 300 to 9 x 106 

Cohnikebs_EusilLus (QUENNERSTEDT) KAHL 

In stagnant and running waters, particularly in small 

activated sludge, trickling filters. Bacteriophage. Associated 

lanuginosum, Uronema marinum .(79). ps (79). For saprobic valency see table 1. 

Observed at (88, 1 37): 

Temperatiue 
pli 
02  
CO, (free)  

0 . —25 'C. 
7_- 9 
0,3-17,0 mg/l. 
0 —15_ mg/i. 

saiinity: : th: Up to 2.0 % 

Cohnilembus verminus (0 .F 

In stagnant and running waters, -bacteriophage. 

Observed at (1, 40, 88): 
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Temperature 
0, 
CO2  (free) 

Also in marine habitats. (56). 

9 -11 °C. 
2,3- 9,7 mg/1.. 
0 -10 mg/l. 
0 - 	mg/1.. 

Colusbisamplis NOLAND 

Occurrence in stagnant and running waters. Polyphagous nutrition: 

feeds on algae, detritus. Increased 

Observed at (1, 23): 

Coleps hirtus (NITZSCH) 

In stagnant and running waters, particularly in small pools, 

activated sludge, Imhoff tanks, trickling filters. Polyphagous nutrition: 

feeds on carrion, algae, ciliates, detritus, flagellates. Associated with 

Cinetochilum  maruaritaceum, 2/211dium citrullus, 	coma.  Increased oc- 

currence in spring and autumn. In bms zones (61, 79), ams.and os (119). For 

saprobic valency see table 1. 

Environmental spectrum: 

occurrence in late summer. 

• Temperatmt 13 --27 °C. 
•PH 	• 6.8- 8. 8  

Os 	 2,5- 9,2 mg/l. 
CO2  (free) 	0 - 29,5 mg/1 - 

_ 
 

N114 	.up 	0,5 mg/l. 

. salinity: 	tL : up 

illemperature 

PH 
0, 

BSB, 	. 
• 
CO, (f ree ) 
NH4 

( ..free) 
1-48 	• 

to 0.35 °A  

1 - 30 . °C. 	• 	• (16-20 °C) 
(1, 18, 23, 40, 80, 88, 99, 130) 	(1, 40, 66) 
4,7-' 9,5 (18, 23, 31, 80) . 	(6,6-74 6) 	(18) 

0 - 38 mg/l. 	 (0,1-2,0 mg/1) 
(1, 18, 23, 40, 80, 88, 99, 130) 
6 - 15 mg/1 

• (82, 130) . 	 • 
0 -140 mg/1 . 	• • (10-15 mg/l. 
0 - 26 mg/1, 	• (0,1-0,5 mg/J) 
0 - 1,5 mg/1. 	• •• (0 -0406 mg/1) 
0 •- 2,1 mg/.1. 	 • -•

(2, 18) 

ath: up to . 0.35 

number of bacteria per ml.: PM 300 to 2 x 107  

Special ecological literature: BICK 1966 b). 
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in ams ranges (79) .For saprobic valency see table 1.  
Temperature 1,5- 30 °C. 

Environmental spectrum: 	 6.2- 8,3 
02 	• : 0 -. 16 mg/l. 

.BSB, 	' 2 -310 mg/l. 
CO, (free) 0 - 56 mg/1. 
NH4 	0.1-• 25 mg/l. 
NH, (Sre.p) 	to 25 mg/l• 

112S , 	. up to 18 mg/1 

salinity: 	th : up to 0.6 10 (2, 18, 

•  17 

(349) 
......u_mColiclitnnumlum (STOKES) 

In stagnant and slow-flowing waters, particularly in small pools, 

in activated sludge plants, Imhoff tanks, trickling filters. Polyphage: 

feeds Mainly On bacteria, detritus, small flagellates. Often associated with 

92221,dium_aolaada. Enemies: Enchelyualtans, Litonotus lamella, Stentor coeruleus. 

Increased occurrence in autumn (133). ps (119), sporadically in ems zone, 

concentration in ps range (140). For saprobic valency see table 1. 

Environmental spectrum (18, 83, 121): 
eremperatUre. 
pH  
02  
TO, ( free), 

N113 ( ( free)  

sali 
_ .

nity: th ,: up to 0.55 

7 number of bacteria per ml.: D: 20 x 106 to 15 x 10e  
PM: 9 x 103  to 4 x 10' 

optimum over 10 x 107 or. over 106 , respectively. 

.911F12.121_2.22.12a (EHR.) STEIN 

In stagnant and running waters, particularly in small pools, in moss, 

waste water fish-ponds, activated sludge, aeration tanks. Polyphagous 

nutrition: mainly algae, bacteria, detritus, flagellates. Associated with 

Cinetochilum maraaritaceum, 2212idiariumulum, Glaucoma scintillans. In-

creased occurrence in spring and autumn. ps(79), ps ams (61), bms (119), rarely 

(18, 88, 99, 119, 130) 
(18, 119) 	 .• 
(18, 81, 88, .99, 130, 132) 
(81, 130) 
(18, 88, 99, 119, 130) 	. 
(18, 123, 138) 	) 
( 122 ) 	• 	• 
(79) 
26, 38) 

number of bactria per ml.: PM: 2.2 x 104  - 1.7 x 107  (18, 138) 

3 - 30 °C ' 
4 - 8,9 
0 - 11 mg/l. 
0 -200 mg/1. 
0,2-160 mg/1 • 
0 - 15 mg/1 • 
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9212. ociaçucullus 0.F.M. 

In stagnant and slow—flowing waters, particularly in small pools 

and bogs, in moss, waste water fish—ponds. Pelyphag,e: algae, bacteria, detritus, 

flagellates. Associated with Paramecium caudatum,_12...t ra. Enemies: ic.2.2.2.222m  

putrinum.  Numerous in ams zones (61, 79), bms (121), alas ps zo.  ne (107). For 

saprobic - valency see table 1. 

Environmental spectrum (1 18, 20, 38, 40, 100, 130, 142): 

Temperature 5 — 40 °C. 
4,4— 8,0 	 _ 

0, 	0,4— 8 mg/1. 
BS1.3 6 	13,5— 24,5 mg/l. 
CO, (f ree ) 	0.3-130 mg/l. 
N11 4 	0,2— 25 mg/l. 	 • 
NH, (:free) up toi 2 n1g/1. 

salinity: 	th: up to 0.35 ro 

■ 

number of bacteria per ml. :  1.2 x 10
6 

to 4..5 x 106 

Coipoasteini MAUPAS 

In stagnant waters, particularly in small pools, in moss. Bacteriophage. 

ps (18). For saprobic valency see table 1. 

Environmental spectrum (18): 

Temperature. 5— 45 °C. 	(-1- 1, 83, 142) 	 - 
P11 	4— 9,5 	( -1- 83 ) 
0, 	0— 12,3 mg/l. 	(+ 117) 	' 
CO, (free) 0-200 mg/1. 
NH4  0- 120 ing/1. 
N113  (free) 0 — 30 

salinity: 	: th : up to 1.4  04  (+ 38) 

ath: up  to 1.0 

number of' bacteria per ml.: D: 2.5 x 106  to 135 x 106 

Pm: 4.7 x 105 to 2 x 107  

(MR.) 

In stagnant waters, particularly in small pools. Polyphagous nutrition; 

algae, ciliates, flagellates, and detritus. Increased occurrence in winter(68). 

En.vironmental spe.ctrum (80): 



0 — 40 °C. 
5,7— 9,8 
0 — 16 mg/1: 
0 — 64 mg/l. 
0 —110 mg/1, 
0 — 2 mg/1, 
0 — 1,3 mg/1, 

- 

(6,5-75) 
(0,1-04 5 ing/1.) 

(0-1 mg/1) 	• 
(mu ter 0.05 Ing/1) 

(Cs) \ less than 

salinity: 

Temperature- 

0 
•0,—satUra.tion 

C°2 (ffree) 

2 — 19 °C. 
7.4— 9.25 
0.2— 38 mg/l; 
2 —aoo % 
1.8— 38 mg/l. 

0 — '1„1 mg/1, 
' 1014 	0 	4 	nig/l. • • 	_ 	• 

: th: up to 0.92 'X' (31) 

(351) 

Cothurnia annulata STOKES 

In stagnant waters, Polyphagous nutrition: feeds on algae, bacteria. 

Increased occurrence in spring and autumn. 

Temperature y — 21 ° C, 
pH 	7,2— 7,8 
02 	9 --13 
CO2  (free) 	um 3 me 

0 — 0.5ingM. 

number of bacteria per 	MF: 10
6 — 3 x 10

6 

Special ecological literature: NUSCH (1970). 

Ctedoctema -22m111221.1212  STOKES 

In stagnant and running waters, particularly  in  small pools. 

Feeds on bacteria and detritus. Increased occurrence in winter. 

Environmental spectrum (90): 

Environmental spectrum (1, 80): 
Temperature. 
pH 

:0 —saturation \ CO2 (free) 
1CU4  
_NH, (frez.;) 

2 — 20,5 °C. 
'7,4— 8,8 
0,3— 22,4 mg/1 
3 —206 % 
1,5— 26 mg/l. 
0 — 4 mg/1. 
0 — 0,6 mg/l. 

Czeidium citrullus COHN 

In stagnant and running waters, in small pools, in moss, waste 

water fish—ponds, trickling filters. Bacteriophage. Increased occurrence in . 

autumn (133). ams (61,79), ps (53) . For saprobic valency see table 1. 

Environmental spectrum (1,18, 142): 

Temperature; 
pH 
02 
 COafree) 

bal, (free) 
112S 

salinity: 	: th: up to 5.2 % 	(less than 0.05 g) 
(-1- 30, 38, '55) 	- 

ath: up to,3-5 7t; 



Environmental spectrum: 

20 

In case of mass propagation, it characterises the ams zone .(18). 

Special ecological literature: BICK (1966a). 

In stagnant and running waters, particularly in small pools and 

in bogs,  in  moss, sapropel, activated sludge, Imhoff tanks, trickling filters. 

( 352) Polyphage: feeds on algae, bacteria . ,  Associated with Cinetochilum 

mmpritaceum, ColéesbUtys. ams (61),.in a - bms and ps ranges (121). 

For saprobic valency see table 1. 

—Temperature 1 — 51 °C. :•. (1, 23, 40) -  
. P11 	7.4— 9 	, (23, 108) ' 

02 	• o — 15,9 ing/1. 	(1, 23, 40, 88, 94) 
• :lb-J. —saturation 0 —235 % 	(88) 

;*. :co l:. CO, C- fi.-ee.y 0 —114,2 mg/l. 	(1, 23, 67, 88,.99) 
NH 	- -- • o — 7,5 ing/L. (1) 	. 	• . . 	.4 	 . 	 . 

salinity: 	: th: up to 3.1 % 

P.1s11212,2_12Dlenosum PENARD 

In stagnant and running waters, particularly  in  Small eutrophie pools, 

in activated sludge, trickling filters. Stenophage: feeds on bacteria .. ams 

Environmental spectrum (80, 137): 

• T- emperature 2,7-- 22 °OE 

	

pH 	 7.4— 9,2 

	

0. o; 	 0,2— 24,8 /ne 
02—saturation 2 --235 	. 

CO2 (i'ree) 0 — 28 mg/1 
0 - 4 me 

• 112S 	0 - lane- . 	 _ 
salinity: 	:  th  l up to 2.0 %, 	(55) 

212:1E2151phosis mucicola STOKES 

In stagnant and slow-flowing waters, .particularly in small poolà and 

moss: Polyphagous nutrition: algae, bacteria. '  

Environmental spectrum (18, 99): Tetnperature 10 --50 '0: - : 
6,4- 8,6 	' 
0 -- m mg/ 1. 

CO, 	 0 -30 Ine. 
N114 	0 --18 

	

. salinity: 	ath: up to 3.7 cia 

(79). 



Dendrosoma radians EHR. 
IIIMM■nael1M1■11M1•111 

In stagnant and running waters, in waste water fish—ponds, also in 

thalassogenic brackish water. Predator: feeds on ciliates. Associated with 

pamanella umbellaria, Carchesium_221milm, 11.21122h1/2_11)12Lida. Increased 

occurrence in summer (51, 113). In ans and buis zones (51a),  anis  to os (98). 

For saprobic valency see table 1. . 

Observed at: 

temperature 0 — 21 °C. 	(40) 

Dexiotrichides centralis  (STOKES) 

In stagnant and running waters. Bacteriophage. Associated with 

Trimlem_mmumsum. ps (79). For saprobic valency see table 1. 

Facultatively anaerobic, sensitive to pH—variations(79). 

Didinium nasutum (0.F.M.) 

4 

(353) 

In stagnant waters, particularly in small eutrophie ponds, in 
Wat e r 

purification plants, also in brackish( and in seawater 	. In plankton and 
■ 

bentho.;,.. Predator: feeds on Halteria randinella, Paramecium. Associated 

with Nassula ornata. Increased occurrence in autumn - (66). lms (61, 79),  ans  (121). 

• For saprobic valency see table 1.  

Environmental spectrum (11, 31, 40): .  

Temperature- Ô —:Di . .:C.',: 
. 	 . 	pH 	6 — 8  

. 	 .02 	 0,0- 13,5 -mgil. 
. 	 CO, 	0 — 4,21ne - 

',N1I4 . 	0 -.7_1.8ingp. 

EILIPle—EMLE (0.F*M*) . 

In stagnant and slow—flowing waters, particularly in small eutrophie pools 
water 

and ponds, in trickling filters, also in thalassogenic brackish
/ 
and in sea 

. 
Water.. Predator, feeds on ciliates, flagellates, planarians, rotatorians. 

Increased  occurrence in autumn (66). os (61, 79), sporadically in bms ranges 

(121). For saprobic valency see table 1. 	. 	 . 	 . 

'Observed at (1, 40, 82, 99): 	• 
Temperatum 0 --:- 22 XI:: 	

• 

02 	 4 L*-14,5 mg[1.•,.. 	 • 
- 	 içii,e 	. - 0.1— 0.5 me. 



Tetripera'ture... 
pH 
02 
CO,(free) 

.2 —15 °C. 
• 
7 —12 mg/I. 
2 — 8 ing/l. 
O  — 2,5 mg/l. 

Observed at (90): 

DilmIesg.as (CLAP. & LACH.) 

Particularly in small pools, but also in/Wer types of water. 

In activated sludge. Predator: feedS on ciliates and flagellates. 

Increased occurrence in stimmer (133). 

Observed at (88): 

coronata NUSCH 

In stagnant  waxers. Polyphagous nutrition, feeds on bacteria, 

detritus. Increased occurrence in winter (90). 

' Tempera tUr  O . -H21,3 .°C: 

-02 	/ 	2,0 -2 	mg/l. 

CO, (f ree ) 3,6 —21.1 M.O. 

Observed at (90): TeMperature 2 --12 	- 

• pH 	 7.2-- 
0, 	• 0 --14 mg/i; 
CO,  (f ree)  , 2 -- 8 . ne. 
NH4 0 -- 2 _ - 	. 

Special ecological literature: NUSCH (1970) . 

• Epistylis Galea EHR. 

In stagnant and running waters. Phytophaeus nutrition: feeds, above 

1, on  algae. Increased occurrence from spring to autumn. 

Observed at (90): (354) Temperature 5 —21 °C • 
.• . 	• 7,2— 7,8 	• 

02 	 6 —12 mg/l. 
002  (free) 	1,5-12 mg/1.' 
NH4 	 — 2 mg/1. 

number of bacteria per ml.: MF 7 x-105 - 8 x 10
6 

Special ecological literature: NUSCH (1970) 

Listylia_hentscheli KAHL 

In stagnant waters. Bacteriophagous nutrition. 

number of bacteria per ml.: MF: 10
6 
- 7 X 106 

Special ecological literature: NUSCH (1970). 
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•' (7-74,5) 

' (0,1—IMO) .  

Epa.e_ylis  

In stagnant (87) and running waters (62a), particularly in small 

eutrophic pools, ponds, in activated sludge, in trickling filters. Polyphage: 

feeds on bacteria, detritus. Associated with Tokophrya ..92a ...-te..  (enemy 1) 

Increased occurrence in summer. ams (61), bms (79). For saprobic valency see 

table 1. 

Environmental spectrum (62a, 63, 90, 129): 

i'einperature. 
pli 
02  
CO2  (free) 

.N11 .4 

4 —27 °C. 

2 —12 mg/1. 
0 — 8 mg/l. 
0 —10 mg/l. 

number of bacteria per ml.: MF: 1.1. x 106 - 8 x 106 

Euplotesaffinis DUJ. ( E.charon (0.F.M.) STEIN) 

In stagnant and slow—flowing waters, particularly in small pools and 

eutrophie ponds, in waste water fish—ponds, activated sludge, trickling filters. 

Polyphagous nutrition: algae, flagellates, bacteria, detritus. bms (61, 79) 

ams to bins (62) . For saprobic valency see table 1. 

Environmental spectrum (18): 
Temperature. 0 —.- 25 °C: 
- 	 ,(+ 1, 95, 99, 130, 138) 

' Y.' • 0,2— 9,2 
(4- 116) 

01  : - 	 O,1 -38  mg/1. • 
(4- 1, 05, 09, 130, 138) 

138136 	4,8- 24,5 mg/1. . (130) 
(:free) 0 

• (4- 1, 95, 99, 130, 138) 
›i114 	s 0 --18 ingfl. . 	(0-0,5 mg/I) 

(4- 116, 138) 
•IÇII2  (free) 0 -- 0,2 mg/l. 
e2s. 

-- • 	0 -- 1,2_mg/1. 80)_ 

(355) 

salinity: 	: th: up to 3.5 % (+ 2, - 38, 85) 	(less than 0.35 2":0  
number of bacteria per ml.: PM: 370 to 12 '

x 10
6 ( + 138) 

1 
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0, 	• 

- 00, ( free) 
N114  

- 

mplotes_uittell a (0 .F .M .) EHR . 

In stagnant and running waters, particularly in small pools and ponds, 

mainly on decomposing plant material. Increased occurrence in summer (133). bms (61), 

ps (83), os and bms (121). For saprobie valency see table 1. 

C. Environmental spec trwn: Temperature 0 -.25 °  
(1, 18, 40, 55, 139) 
5.7- 9,3 
(18, 95, 83) 
O -38 mg/l. 
(18 40, 80, 88) 
O -66 mg/l. 
O -10 • mg/1, 
0 - 1 mg/I. 

(11-20 °C,1 
(1, 66) 
(6,5 -7,2) 
(18, 66) 

. f  (0,1-1,0 mg/1) 
(18) 

(18, 40, 80, 83, 88) 	•. 
(18) 	 . ••••, 

th: up to 3.1 % 
(2, 13, 38, 55, 139) 

atilt up to 0.2 c/, (13) 

number of bacteria per mi.: D:1.2 x 106  to 6 x lo7  

rm:8000 to 16 x lo6 (18) 

Frontonia acuminata  EHR. 	 • 

In stagnant and running waters, particularly in small eutrophie ponds 

and lakes. Also in bogs and moss, in waste :rater fish-ponds(58). Feeds on algae, 

bacteria, ciliates. Increased occurrence in autumn (66). os (61, 79), ams and 

bms (121). For saprobie valency see table 1. 

Environmental spectrum (9, 23, 66, 80 , 88 1  99, 133): 

Temperature 1 - 31  O. 
 

• - • 

	

	 9,3 
02 0 - 22,4 mg/l. 

.0,-saturation; 0  -207 % 
Cd, free) 0 - 37 Ing/1 

• N114 	0 - 3,1 mg/1- 
148 • 	0 	1,1 mg/l. 	• 

Frontonia  leucas  EHR. 

(including : F. leucas var. vernalis  FUR.) 

In stagnant and running waters ;  in small pools and bogs, in moss, in 

trickling filters. Polyphagous nutrition: mainly algae, ciliates, detritus, 

flagellates, rotatori  ans.  Associated with Frontonia vesicula  .Maximum of 



( 356 ) distribution in autumn (133). Numerous in ams zones (121), more 

rarely in bms or os ranges (121). 

Environmental spectrum: 
• Temperature 1 	32 00 . .-- 

;
: pH 	7,2— 9 
• Oa 	0 — 24,8 ingft. 

0 —s-a.tà:tiori 0 —234 % . 
•• 2. : 002  frée ) 	0 — 57,6- mg/1. 
' 

 
N114 .  - 	o 	6,2 mg/1. 

0 --.  67  mg/1 

-(1, 40, 80, 88, 99) 
(80, 117) 
(1, 88, 130) 
(80, 88, 130) 
(1, 80, 88, 99, 130) 
(80) 
(80) 

salinity: th: up to 7.2 % (optimum below 0.l%) 
( 2 1 25, 91) 	(2) 

Gastrost la steini ENGELMANN 

In stagnant and running waters. Polyphagous nutrition: algae, bacteria, 

ciliates, flagellates. For saprobic valency see table 1. 

Environmental spectrum (18): 

• Temperature 
pH 
0, - 
00,.(f ree) 
N1I4  

5 —35 °C. 
6,5— 9,5 	. 
0 — 9 mg/l. 
0 —72 mg/l. 
0,1-55 mg/l. 

. (142) 

salinity: 	ath: up to 1.0 % 	fresh water 

number of bacteria per ml.: PM: 6 - 104 - 8 x 10
6 

Special ecological literature: HICK (1968a). 

Glaucoma scintill.ms EHR. 

•

fitac.ese*Imurnee*.... 

, In stagnant and running waters, particularly in small pools, in 

waste water fish—ponds, activated sludge, Emscher tanks, Imhoff tanks, 

trickling filters. Polyphagous nutrition: algae, bacteria, detritus. 

Associated with Col2idium col oda, :12.2119j22......e.yriformis, Paramecium putrinum. 

• Increased occurrence in autumn (66). ps (79), ps to  anis (61), for saprobic 

valency see table 1. 



1,•40, 88, 119) 
•-' 	, 	• (7-8) 

• (0-1 mg/1) 
9) • 
. 

 
(+ 88)  

(16- 30 mgfl) 
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Environmental spectrum (90) : 

pH 

•1 02-Saturation 
002  (:free) 

NH4  

H3  (- free)  
112S 

(sin  25 °C) 
(142) 
(6,4-7,5) - 
(18, 66, 92) 
(0,1-5,7 mg/1) 
(18, 133) 	• 

•. 
(5-30 mg/1)," 
(18, 64) 
(0-0,5 mg/1) 
(18) 	, 
(0) (18) 

O - 2,3 mg/1 	(18, 80) 

• 
;Temperature 0,8-: 35 °C 	• 

(1, 18, 23, 64, 92, 99, 142) 
5,2- 9,5 
(18, 80, 92) 

02 	. 0 - 38 mg/1 
(1, 18, 23, 64, 92, 99) 
0 -360 % 	(80,88) 
0 - 56 mg/1 	. 
(1, 18, 23, 6 4 , 92, 99) 	• 
O - .25 mg/1 , 
(18, 64, 80) 
0 - 0,8 mg/1 	(18) 

Environmental spectrum (18) 

Temperature 
pil . 
0, 

CO,.( free) 
NH, 

IT112 (free) 
J4S 

0 - 35 °C. 
3,8- i3,6 - 
O - 14,2 mg/1 
(+ 1, 40, 88, 11 
5 -200 mgil 
O -300 mg/1 
(+ 138) 
0 - 10 ing/l. 
O - 5 mg/1 

(0-2,5 mg/1) 
. (79) 	, " 	, 	• 

number 

up to  0 .6 (+38) 	0.112.1.WML-9.2112D 

ath: up to 0.2 % 

of bacteria per ml.: D: 2.5 x 106  to 148 x 106 (over  100  x 106)  

salinity: 	th: 

Special ecological literature: HICK (1966a). 
(357) 

Halteria cirrifera KAHL ------------- 

In stagnant water. Phytophagous nutrition, feeds mainly on algae. 

Increased occurrence from spring to autumn (137). os (79). 

Temperature. 2.9--  11,6°C. 
8,8. 

02 	1,4- 38 mg/I. 
02-5aturation 1 2 -360 % 

CO, (free) 	23,4 mg/I. 
0,1 - 2„6 ine 

14S 	0  -- 42  me 
bibriagrandinel la (0 .F .M .) 

In stagnant and slow-flowing waters, particularly in small pools and 

bogs, in moss, sapropel, in waste water fish-ponds, trickling filters. Polyphage: 

feeds on algae and bacteria. Associated with_gysliLlium  citrullus.  Enemy: Didinium 

nasutum. Maximum ' distribution from spring to autumn. bms (61,79). For saprobic 

valency see table 1. 

Environmental spectrum: 

salinity: th: up to 0.35% (2,18,38,55) 	(fresh water) ( 1q) 
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ath: up to 0.2 % (18) 

, 

number of bacteria per ml.: PM: 33 - 17 x 106  08, 64) 

Special ecological literature: BICK (1968a). 

111.112plarv;t rotunda (HENTSCHEL)  MAURES  

In stagnant and running waters, also in thalassogenic backish water. 

Predator, feeds on ciliates. Associated with Cam anella umbellaria, Carchesium 

elminum, E2Lslymp hentscheli. Increased occurrence in autumn. bms to os (98). 
For saprobic valency see table 1. 

pewionhuys bivacuolata KAHL 

(including H. bivacuolata f. 221/mErobica KAHL) 

In stagnant and running waters, also in thalassogenic brackish water. 

Polyphage: bacteria, ciliates, detritus, flagellates. Associated with Col- 

pidium camalum, Glaucoma scintillans. ams and bms (20), os (56), ps (118). 

,For saprObic valency see table 1. 

Hemioohrys_pleurosigma (STOKES) 

. In stagnant and slow-flowing waters, particularly in small pools. 

Predator, feeds on ciliates, flagellates. Associated with 29.1.1LILE1samylum, 

Cops  hirtus, Halteria la. Increased occurrence in late autumn (133). 

In bms zones (119). For saprobic valency see table 1.. 

Environmental spectrum (1, 20, 80, 116): 
. 	 . 

TemperaMne 	25 °C 
PH 	6,2- 9 
02 	0 - 22,4 nigft. 

	

O  -saturation .  0 -230 % 	 • 
2  CO: (free) 0 - 52 . mg/i. 

• NH4 	0 - 18 me 
•1-12S - 	0 - 0.8 

me 

salinity 	in %: th: up to 0.35 % 
• 

number of bacteria per ml.: PM: up to 18 x 106 . 



(55) 

Lacrmaria coronata CLAP. & LACH. 

In stagnant and running waters, particularly in small pools, in 

sapropel, in settling ponds (135). Predator, feeds mainly on ciliates and 

flagellates. Associated with nepharisma coeruleum, LammaLLoLar, mumalmA  
pblonga.  In os zones (86). 

	

Observed at: : . 	 ... 
l'o!nperatur 	6 :-'19 - °C 	' 	(1, 99, 134) 
02  - 	1,8-10,7 mg/1 	(1, 99) 
CO free) 	4 -18 ing/1 . 	(1) 

	

salinity: 	th: up to 2.13 % 

42E/maria olor (0.F.M.) 

In stagnant and running waters, particularly in small pools, 

in sapropel. Polyphagous nutrition: mainly algae, amoebae, ciliates, detritus, 

flagellates. Increased occurrence in autumn. os (61), sporadically in bms 

ranges (61). For saprobic valency see table 1. 

(85, 134) 

Environmental spectrum: Temperature:'0 	25 00, : 	(1,20,23,40,88,99,130) 
. PH 	.6,4- 9 
02  

0,-saturation 

Lembadion bullinum PERU 

In stagnant and slow-flowing waters, particularly in small pools : 

 FolyPhagous nutrition: mainly algae, bacteria, detritus, flagellates. 

Associated with Nassula ornata. Increased occurrence in autumn (66). bms (61). 

Observed at (1, 40, 66, 88): 

• 	 CO, (free) 
: ;.N1-14 

 :NEWree) 
14S 

salinity: 	th: up to 2.5 

0,2- 13 ing/1 
0,2-100 % 
0 - 56 mg/1, 
0 - 10 mg/l, 
0,3- 3,8 ing/l. 

.up to 0,5 Ing/l• 

(20, 23, 66) 	 • 
. 	(1, 20, 23, 88, 99, 130) 	.; 

(1, 20, 23, 88, 99, 130) 
(20) 
(130) 
(20 )_ 

(359) 

Tomperatwe 

0, 
02-saturation 

CO2(Cree) 

3,5-20 00. 
6,4- '7,2 	, 
3,7-12,3 mg/1. 
32 -71 % 
1,1-15.2 Ing/l. 



Litonotus fasciola (EHR.) 

In stagnant and running waters, in activated sludge, Imhoff ianks, 

trickling filters.,Predator: feeds on ciliates, flagellates. Maximum 

distribution in autumn. ams (79), bms (61). For saprobic valency see table 1. 

Environmental spectrum: 

	

- 	- 	- 
T'emperatuni. 0 —24,8  O. ' 	(20, 99, 88, 129) 
•pH 	- ' 	741— 8 	(20,88) 	 , 

02 	, 0,3-22,5 mg/1, 	(20, 88, 99) 	
, 

CO,  (free) 0 —57„6. mg/1, 	(88, 99) • 

	

\ Net 	0 — 1,5 mg/1, 	(1) , 	 . 
H

2 
S 	0 	mg/l. 	(20) ._ 	_  • ... 

- - 	 • 	

- 

. . 

salinity: 	th: up to 4.0 % • 	(2 1  20, 55, 85, 88) 

Litonotus lamella (EHR.) SCHEW. 

In stagnant and running waters, particularly in small pools, in 

moss, sapropel, activated sludge, in Imhoff tanks and trickling filters. Predator: 

feeds on ciliates, flagellates. Increased occurrence in autumn (66). bms (61), 

ams .(18). For saprobic valency see table 1. 

Environmental spectrum (18): 

Temperatlye 0 —35 °C , 	 (25°C) 
: (1- 1,40,129, 142) 	. 	(142) 

pli 	 (645-705) 
0 —13 ingp. 	. : l 0--1 nte 	 • 
(4- 1, 40, 129) 

CO, ( free) 0 . —64 mg/1. 	..(10-20 in git) 
NH4 	0 —30 mg/1, 	 (0— 2 me 
NH, (free) 0 — 0,6 mg/l. 
14S 	0 — 5 mg/1. 

(0)  • 

salinity: th: up to 3.5 

ath: up to 0.35 %  

(fresh water) 

number of bacteria per ml.: PM: 400 — 11 x 106 

Optimal living conditions in ams zone. Special ecological literature: 

BICK (1966a). 

1,12 M21.2•22. KENT 

In stagnant and slow—flowing waters, particularly in small pools and 

bogs, in sapropel, activated Sludge, Imhoff tanks, trickling filters, also 
t e r 

in thalassogenic bralkish and in . sea water.  Polyphagous nutrition: algae, 

bacteria, detritus. In ams zones (61). 



(36o) 

Observed at (88, 99)t 
Temperaturz 0-- 1 145 °C 
02  , 	0— =Arne 
002  (free) 0-114,2 mg/I. 

Loxoc2elm .2121laius (STOKES) 

In stagnant and slowz-flowing waters, particularly in small eutrophie 

poolà, in sapropel. Bacteriophagous nutrition. In ms — ps zones (56). 

Environmental spectrum (18): 
Temperature 6 —25' 'C 

. 644— 8.5 
02 	0 -- 8 mg/1. 

. 002 ( ( free)  0 --65 me 
• • NH4 	0.3--18 me 

. 112S 	• 	0 	1,6rng/1. 

th: up to 0.35 %; salinity: 	 ath: up to 0.2 % 

number of bacteria per ml.: D: 10
6 
— 165 x 10

6 

Loxodes rostrum (0.F.M.) 

In stagnant and slow—flowing waters, particularly in small pools 

and bogs, in sapropel, activated sludge, in trickling filters, also in 
wote-e 

brackishLand in • sea water. Polyphagous nutrition: mainly algae, bacteria, - 

detritus. Associated with Tachysoma pellionella, Spirostomum arnnunie. Increased 

occurrence in autumn. bms (121). 

'Observed at -(1, 88, 99): Temperature .1.-5-21-  °b: .  
pH 	 6.4—  72 
02  

Loxodes striatus (ENGELMANN) PEN«) • 

In stagnant and running waters, particularly in small pools. 

Stenophagous nutrition: detritus. Associated with Prorodon viridi3 S2iro- .. 

stomum  tores. 

Observed at (1, 71 2  99): — 
••Temperaturo 1 --26 0C, 
02 ' . 	0J--14.2mg/L 

'002 (free) 2 —.36 mie . 	. _ 

• salinity: 	th: up to 0.3 	(55) 

0.3-10.,9 me 
CO2  ( free) 1,475746 mg/1,  

Optimum living conditions on the edge of the anaerobic zone (71). 



In stegnant 

also in thalassogenic 

L92E52.21222.9212211a CLAP. & LACH. 

In stagnant and running waters. Predator: feeds on ciliates and 

flagellates. In bms ranges (61). 

Observed at (88) :  Temperatur e 

- 
02-saturation 

002 (free)  

-11,12  22,5 °F.'Is 
 3,5— 15,3 mg/U .  

38-  169 
O  — 7,7 mg/1 

LljiIel2ris  1X13.  

and running waters, activated sludge, in trickling filters, 
we-e- 

brackish/and in eea water. Predator, fecds on ciliates, 

flagellates, rotatorians. ams (61), bms (121). 

Observed at (88): 	 -- 
Temperature 5 - 8 °C, - 
02 	 0,3- 9.7 mg/1, 

02—saturati2n 53 —75 % 
CO2 free) 	1,0— 2,1 mg/1- 

• . 	• 	• 
Mesodinium acarus STEIN 

In stagnant and running waters, also in thalassogenic brackish water. 

flagellates, detritus. In- Polyphagous nutrition: mainly bacteria, ciliates, 

creased occurrence in autumn. 

Observed at: 

i)eriâur 
pH 
02 

CO--(free)
salinity : 

2 --18,5 6 0.`-( 	-- (1, 99, 134) 
644— 7,2 	(QC) 
8,8--11,1 mg/1.. 	(f, 99) „ 
6,0-16,1 mg/1._  

th: 2.28 

• yimosilnlum_211123 CLAP. & LACH. 

• In stagnant and running waters, particularly in small pools, 
wa.ke 

also in athalassogenic brackisiland in sea water Polyphagous nutrition: 

mainly algae, bacteria, ciliates, flagellates. bms and ams (109),  brus  to os (98). 

• Observed at (40, 88, 89): 
Temperature 1 — 21 'O. 
02 	0 — 13 me. 
002  (free) 	1,1 - 57.5 ing/1,  • 
salinity: 	th: up to 6.0 %, 	

(2, 55, 85) 



32/,Z  

(362) 

.r 

Metacineta mystacina (EHR. 

• In stagnant and slow-flowing waters, also in thalassogenic brackish 

water. Predator, feeds on Carchesium, (Lyclidium,  Halteria. Associated with 

gole2s_LILEI2.1, Stentor roeseli, Urotricha fa'rcta.  Increased occurrence in 

summer and autumn (51). For saprobic valency see table 1. 

Environmental spectrum (20f): 	 • 

• C.I'emperature '5 --25  

PH 	0.5— 7.5 
02 	 0,3-10 ne. 

• NI-14 	„“ 0 - 5 

Metouis  es (0.F.M. ) KAHL 

In stagnant and •runninÈ waters, particularly in small pools, 

eutrophie  ponds, in sapropel, in Emscher tanks, Imhoff tanks, trickling 
tea.e-e.  

filters, also in athalassogenic brackish/and in sea water. Pcilyphagous, 

nutrition: mainly algae, bacteria, detritus. Associateewith Caenomorea, 

Epalxella, Pelodinium, 	oy1a,....liarodinium. Increased occurrence in summer 

and autumn (10, 136). ps (79), ps and ams (61), bms (62). The species should 

serve as index form for the decomposition of organic matter which has reached a 

stande;Min the H2S-medium. 

Environmental spectrum (1, 9, 82, 88, 99, 136): 
„ 

Temperaturu 1 --20 
.1.,2 

04 	0 7.3 me 
(..free) 	0 --69 mg/l. 	

\ 	• 

N114 	0 -10 nig/l• 
14S 	0 — 4,8 mg/I. _ 

salinity: 

Special ecological literature: HICK (1957). 

Microthorax usillus ENGELMANN 

In stagnant and slow-flowing waters. Polyphagous nutrition: 

algae, bacteria, detritus. 

. Environmental spectrum (18, 88, 130): 

th: up to 0.3 'if) 	(55) 



. 	33 
'leniperatur e 

.PH 
02  

02—saturation 
liS14 
CO, (free ) 
'NH _ 

salinity: 

1 	25 °C. 
5.8— 8.3 
0,8— 8 mg/1... 
0 -100 % 

13.5— 24.,5 
0.3— 05 mg/1. 
—. 13 mg/1- 

th: up to0.35 

1-20,5  
0-10,7 Ind/1. 
0-08.4 mg/l. 

ath: up to 0,2 % 

number of bacteria per ml.: PM: 300 — 25 c lo5 

Microthorax sulcatus ENGELMANN 

In stagnant and slow—flowing waters, particularly in small pools, 

in sapropel, activated sludge, in trickling filters. Polyphagous nutrition: 

algae, bacteria, detritus. Asssociated with LU ...oLtsrjacolor 

Observed at (88, 99): 
Temperature 

. 02  
CO2 ( -.free) 

Nassula aurea EHR. . 	. 

In stagnant and slow—flowing waters, particularly.in  small pools and - 

Nassula 

bogs. Phytophage, feeds mainly on Anabaena, -Synedra, ams and bms (121). 

Observed at (130): TeniperatUre.i .-  3.4-42-1'C 
3,2- 8,5 me 

0 —Saturation 33 
13S13 5 	4,1-24,5 me 

)CO,  ( free). 0.3— 3. 6  me 
NH4  _ 	up to 3,7mg/1. 

th: up to 0 -.3''/3 	(56) 

• .112. 1.1:1—fIllaJat ERR * 

In stagnant and slow—flowing waters, particularly in small pools, 

bogs, in moss. Polyphagous nutrition: mainly algae and detritus. Associated 

salinity: 

.1 

(363) 

with Nassula aurea Tachvsoma oelliOnella. os (79),. bms (61). 

Observed at: 
Temperature 1,5-52.-00. -  
02 	 ,8,8 mg/l. 
NH4 	.up to 0,1 mg/l. e 

•-• (1. , -52, 09,-  110) 
(1, 99) 
( 1 ) •  

salinity: 	th: up to 0.3 	(55) 



9.2.2r_c 	STOKES 

In stagnant and running waters. Polyphagous nutrition: algae, bacteria. 

Associated with Ophr dium crassicraule. Increased occurrence from spring to autumn. 

Environmental spectrum (90): 
Temperature -. 2 
pH 	• . 	8« 
02 	 3 -13 ing/1. 
002 (frei) 	2 —12 mg/1. 	 - 

:NH4 	0 —10 .mg/1,  
number of bacteria -per ml.: MF: 10

6 
- 8 x 10

6 

Special ecological literature: NUSCH (1970). 

p_percularia coarctata(CLAP. ez LACH.) 

Occurrence in stagnant and slow-flowing waters, in waste water 

fish-ponds, activated sludge, trickling filters. Bacteriophagous nutrition. 

ams (61, 79), For saprobic valency see table 1. 

Observed at (90) : Temperature: 10-22 °C .  
. pH 	5-8  

02 	 9-11 mg/l. 
002  ( free) 	2-15 mg/l• 
INO2 	.up to 28, ing/l. 6 . xia811. 	6  

• number of bacteria per nil.: MF: 2 x 10 - 5 x io6 

Special ecological literature: NUSCH (1970). 

Ontrcularia nutans EHR. 	 • 

In stagnant and rcinning waters. Bacteriophagous nutrition. 

Increased occurrence in June. For saprobic valency see table 1.. 

Environmental spectrum (20 g): 	Tetnperature 4 -25 'CU 	• 
• •pH 	64 5- 8 « •: - 

02 	• 	2 —12 mg/l. 
NH4 	-12 mg/1; _ 	 _ 

2212cdium crassicraule PENARD .  

In stagnant water. Polyphagous nutrition: mainly algae and bacteria. 

Associated with Opercularia allensi.  Increased occurrence in spring and autumn. 

Environmental spectrum (90): • 

(364) 

Tempeiatura 
PH 
0, 
CO2  (free) 
NH • . 4 	_  

6  —17°0,  
7,1- 7,8 
7 -13 mg/I, 
2 -12 mg/I , 

. :77  A ingilz, 
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number of bacteria per ml.: MF: 1
06 

- 9 x 10
6 

Special ecological literature: NUSCH (1970). 

0.2ny_dit_u_nsessi.h KENT 

In stagnant water. Bacteriophagous nutrition. Increased occurrence 

in summer  and. autumn. For saprobic valency see table 1. 

• • OpLudium versatile (0.F.M.) .  

In stagnant and running waters, particularly in small pools, eutrophie 

ponds and begs, also in -thalassogenic brackish and in sea water,. Polyphagous 

nutrition: algael  bacteria, detritus.  Maximal distribution in .autumn. os and bms 

• • (61, 79), bms (61). 

Observed at (88): 	Temperattrie 8.7-  10,5°C. 
. 02 	9.7- 13.91-net 
02-saturation 86 -117 % 

00, (free) 	.0 	2 rag/1•• 

Oxy_triçha fallax STEIN 

In stagnant water, particularly in small pools, in activated sludge, 

in Imhoff tanks, trickling filters, also in thalassogenic brackish water. 

Polyphagous nutrition: algae, bacteria, detritus, flagellates. ams (61,79), ams 

ps (28). For saprobic valency see table 1. 

Environmental spectrum: 
Tomperatur e 2 -56  O. 	- (1, 20, 52;99, 130) .  

.pli .-• 	6.8- 7.5 	(79) 
02 	3 - 5 ing/1- 	(79) 	. 
002 (free) 0 -24,5rngft. 	(99,130) 
N.H4 	• 043- 0.5ing/l. 	(1,130) - 	_• 

salinity: 	th: up to 3.0 % (97) 

011sthotricha.  similis  ENGEUIANN 

In stagnant water, particularly in small pools, in waste water 

fish-ponds, also in athalassogenic brackish water. Polyphagous nutrition: 

bacteria, diatomsiflagellates. Increased occurrence in spring and autumn. 

Observed at (18): (365) 

pH 	' ' 	8,9- 9,8 	
_ 

02 	0 - 6.3 mg/I. 
NH 4 
, 4_ 	0 --16 mg/i. 	

• 

• . 
salinity: 	ath% up to 3.7 %, 	. 	 • 

environment 	 . 

Preferred h in alkaline medium with relatively high number of bacteria. 



:• 

Oxvtricha ferrurlinea STILLER 
*water 

In stagnant and running waters, also in thalassogenic brackish and 

in ,sea water. Polyphagous nutrition: mainly algae, bacteria. Associated 

• with Tacloma ell.5.2m1..1.a..os (86). 

• •Observed at (88): Temperature. 	28.5 °C • 	 • 
02 	 4,1L- 9,9 mg/1, 

02—saturation 53 —173% 
- CO2 (free) 	0 — 7,3 mg/I. 

Paramecium aurelia EHR. 

In 'stagnant  and • running waters, particularly in small pools, in 

sapropel, in settling ponds (135) , also in athalassogenic and thalassogenic 

brackish water. Bacteriophage. bms and ams (121). 

Observed at (23, 52, 54. .99) : 
Temperature 1 —42 

• 1) 1- 	6 — 9 	. 
02 	0.1-22,5 
CO2  (f ree) 	0 --68.,4 mg/1. 

Paramecium bursaria (EHR.) FOCKE 

In stagnant water, particularly in small pools and bogs, in moss, in 

aeration tanks and trickling filterm. Feeds on algae, flagellates, bacteria, 

detritus. Associated with 22Apidimemulm,11, Glaucoma scintillans, Paramecium 

 trichium. Enemies: Didinium nasutum,.lalp_lchna (42). Increased 

occurrence in spring (12).'bms (61, 79), arias and ps (18). For saprobic valency 

see table 1. 

Environmental spectrum (18): 

Temperature 0 —26  O.  . 
pH 	 6  —9.2  
02 	0,1-17.8 mg/l. 
CO,(free) 0 —48 mg/1„ 
NII.1 	0 —60 mg/1. 
NH, (free) 0 — 3 mg/1. 
II2S0 — 1,1 mg/1. • . 

1, 23, 40, 88, 99) 
(+ 23, 49) 
(+ 1, 23, 88, 99) 

23,  40, ,8y) . 

salinity:  ath: up to 0.2 %. 

number of bacteria per ml.: 3 x 106  to 14 x 107 



Paramecium caudatum EHR. 
MO•e■IMIMI1•••■••••fflea. 

In all types of stagnant and  •running water with bacteria/ 

decomposition processes, in waste water fish—ponds, activated sludge, 

Imhoff tanks, trickling filters, Emscher tanks. Feeds on algae, bacteria, 

detritus. Often associated with Golpidium col oda, Dirostomum teres and 

*Urocentrum turbo. Increased occurrence in autumn. ps(61), ams to ps (121). 

For saprobic valency see . table 1. 

Environmental spectrum: 	 • 

:Teiiiperature 1:- 40. °C. 	' 	', (30 °C) 
' 	(18, 52, 65, 88, 130) 	(142) 

4— 9,4 	 (6,5-7,5) 
(18, 49, 119) 	• 	.(18) 

02 . 	.0— 14,4 mg/1 .. 
(1, 18, 82, 88, 130) 	 ' 

O  .....jafuration 0-150 % 2 	. 	(88, 130) 
.BSB 6 	. 	2-165 mg/1- 

(88, 130) 
CO2  (free) 0-200 

(18, 82, 130) 
NH4 	0-100 mg/1- 	 : (0-2 mg/1) 

(18, 132, 138) 	• 	,.. (18) • 

NH3  (f ree): 0— 2 mg/1- 	 (0-0905 mg/1) 
• . 	(18, 122) 	 ...(18) 

salinity: 	th: up to 4.0 °A 

(2; 18, 38, 50) 

ath: up to 0.4 

number of bacteria per ml.: PM 600 to 32 x 106  

Special ecological literature: BICK (1966a). 

(fresh water) 

Paramecium  trichium STOKES, WENRICH 

In stagnant and running waters with. bacterial degradation of organic 
settling ponds, 

matter, in small pools, waste water fish—ponds,iaeration 'tanks. Feeds on 

algae and bacteria as well as detritus. ams (118), ams to ps (18). For saprobic 

valency, see table 1. 
• 

Environmental spectrum (18): 



in 

th: up to 1.4 

Temperature 
PH 
0, 
13S13, 
00 2  (free) 

H4 . 
NII,(free) 
HaS 

salinity: 

2 -30 °C. 
6,4- 8.3 
0 -14,4 mg/l. 
7 -24,5 mg/1. 
0 -03 mg/l. 
0 -60 mg/l. 
0 - 3 mg/l. 
0 - 1 ing/l. 

(+ - 1,  13O,142 

(4- 1, 130) 	. 
(130) 	- 
(1- 130) 
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number of bacteria per ml.: D: 10
6 

to 165 x 106 

Phascolon vorticella 'STEIN 

In stagnant and slow-flowing waters, particularly in small pools, 

in waste water fish-ponds. Phytophagous nutrition: feeds mainly on algae. 

Associated with Disematostomaco4ioides,2m122ramma viridis, Mrofilmsis 

tubicola. Increased occurrence in summer (31). bms (83). For saprobic 

valency see table 1. 

(367) 

Placr,iopyla nasuta STEIN 

In stagnant and running waters, particularly in small pools, in 
water 

sapropel, also in athalassogenic brackishland in . seà water , . Polyphagous 

nutrition; mainly algae, bacteria, detritus. Associated with Çmuomou112, Discomor- 

phella, 	e11,  meIum  (77, 78): Increased occurrence in summer. ps(79), 
- 

For saprobic 'valency see table 1. . 

Observed at: 
Temperature 2 -20,5 °0 	(1, 90, 136) 
02 	0,1-16 	 (1, 99) 
CO, 	0 -68,4. mg/1.. 	(991.  

salinity: 	th: up to 2.5 % (55) 

eot in raw sewage (79). 

jycola truncata FR01.1E,NTEL 

In stagnant and running waters. Polyphagous nutrition: algae, 

bacteria, detritus. Enemies: Trachelophyllum chilense. Increased occurrence 

summer. In buffs and ams ranges (63). For saprobic valency see table 1. 

Environmental spectrum: 
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Temperature 0 .f-23 °C. le 	(20, 63, 90) 
pH 	6,3— 8 	 (20,  63,90)  
02 	 1 —12 mg/l. 	(90, 137) 
13813, 	4 —12 ragil, 	(63) 
CO2  (!free) .  2  —12 mg/1, 	(90) 
NH4 	0 -16 mg/1 , 	(62a, 63) 

6 
nuffiber of bacteria per ml.: MF: 106- 9 x 10 	(90) 

_Special ecological literature: KRALIK (1961). 

pl.2timernalm_sociale (PENARD)  KM-IL  

-In-stagnant-and running waters, in waste water fish-ponds, sludge 

activation basins, trickling filters. Bacteriophage #  Association with 

Cinetochilum margaritaceum.  For saprobic valency see table 1. 

salinity: 

Avoids B2S (84). ams (79). 

th: up to  1.5% 	(56). 

E21221.11.7.11M2 ("F•M• 	 • 

• In stagnant and running waters, particularly in small pools, in 

actiVated sludge, in trickling filters, also in thalassogenic brackish water. 

Predator: feeds on Lyclidium, Paramecium, MyloarItaL..  axas  (61,79), ps to bms (93). 

• For saprobic valency see table 1. 

Observed it: 
Temperature 4 - 19 oc. 

Prorodon teres EHR. 

(40) 

• In stagnant and running waters, particularly in small pools, in 
water 

uaste water fish-ponds, also in athalassogenic brackishLand in sea water. 

Polyphagous nutrition: algae, bacteria, detritus. Associated with 

Loxodes striatus. Increased occurrence in autumn. ams (79), bms (121). 

Observed at: 

(368) 

Temperature 
PH 

- 02 
CO2  f re e 

sa1inity: 

1 —25,5 °C. 	(1, 40, 09) 	. 
• 6,4— 7,2 	(66) 

0,1-14,2 mg/1. 	(1, 99) 
3.5-67,6 mg/1. 	(99) 

th: up to 4.0  70 (2, 55, 85) 



:* 

, ' 	 Suphidia_hmlima HIEGEL 

In stagnant and running waters. Increased occurrence from spring to 

autumn. 

Environmental spectrum (90): 	
. 

Temperature 5 --20 - °C. 
• PH  7,2-8 	 . 

	

. 	 . 
- 02  • 	9 --I2 ingfl. 	

_ 

CO, (free)' 7abotiff, 3 niel. • 
_  . 	 NH 	â1p6üt 0,5 met 	 . . 	 . 	. J... 	 . 	, 

_S2yostomum mmbiuuum (0.F.M.) EHR. 	
. 

In stagnant and slow—flowing waters, particularly in small pools, in 
Waber 

trickling filters, also in athalassogenic brackish/
- 
 and in sea water. Polyphagous 

nutrition: algae, bacteria, flagellates, detritus. Associated with C±Elidium eitrullu 

Halteria arandinella, Loxodes rostrum, TaslImmunllionella. Increased occurrence' 

in autumn (10). ams (61, 79), ps and ams (119). For saprobic valency see table 1. 

Environmental spectrum (18): 

Temperature. 0 --32 00. ' 	(±1,40,99,129). 	 . 
pH : 	6  —7,8  

• • 	02 	 .. 	.0.1.— 1.4:mg/l. 
• tBSB, 	.. 15 --42 ingft. • 	(82 ) . 

002  (:free) 	0 — 0,8 mg/i. 	(
88 ) 

NH4 	. ' 	0 --17 me- . . 
_ 2 	. 	0_-  Le mg/i.. - I.[ S • 

• salinity: 	th: up to 0.4 	(+2) 

number of bacteria per ml.: PM: 2 x 103 to 105 

Special ecological literature: HICK (1957). 

Spirostomum  teres  CLAP. & LACH. 

In stagnant and running waters, particularly in small pools, in 

trickling filters, activated sludge. Polyphagous nutrition: algae, bacteria, 

detritus, flagellates. Increased occurrence'in autumn. bms (61), ams (121). 

For saprobic valency see table 1. 

Environmental spectrum: 



Temperatura 0 -25  O. 	•- (1, 40, S8) ' 	(369) 
pH 	6.7- 8.1 

02 	̀• 	0  - 11 	ng/l. 	(18, 88, 133, 138) 
• CO2  (free) 0 -50 mg/1. 	(88) 

N -1
4 	

• 0 - 7,5 mg/I, 	(18, 138) 
11 2S 	0 - 1 mg/I= 

ath: up to 0.2 % 

nuMber of 

th: up to 0.77; 	(30, 55, 38, 85) 

	

bacteria per ml.: PM: 13 x 10 3 - 16 x 106 	(18, 138) 

Stentor coeruleus EHR. 

In stagnant and slow-flowing waters, particularly in small pools and 

bogs, in trickling filters, also in thalassogenic brackish water. Polyphagous 

nutrition: bacteria, ciliates, detritus, diatoms. Increased occurrence in 

•autumn. ams (61, 79), bms (119). For saprobic valency see table 1. 

Environmental spectrum: 

Temperature 

H 

i)2-  ( -sa9luration: 
CO2 (free)
NH4 
H2S 

0 	26 °C, 
(1, 40, 80, 89, 138) 
6,4-- 8,4 
(80, 66) 
0 - 20,7 mg/l. 
0 -200 0/0  . 
3 - 52 mg/I. 
0,1 •7.3.mg/lc 
0 - 7.5 ing/1. 

' (10-20 °C) 
(1, 66, 101) 
(6,4-7,2) 
(66, 131) 
(1, 66, 82, 99,) 

(80, 99, 115) 
(138) 
(80) 	_ 

Stentor  igneus  EHR. 

In stagnant waters. Polyphagous nutrition: algae, bacteria, ciliates, 

flagellates. Increased occurrence in summer. bms (61). 

Environmental spectrum (40, 66, 80, 88): 
Temperature 
pH 
02  

0 -saturation 
2  002 (free) 

' •
H2S 

1 - 19,9 °C. 
7,4- 9,2 
0,3- 22,9 mg/I. 
1 -234 % 
0,6- 24,8 mg/1.- 
9 - 4 mg/1„ 
0 -0,1 ing/I, 

Stentor polm2lphus (0.F.M.) 

In stagnant and slow-flowing Waters, particularly in small pools, 

in waste water fish-ponds and trickling filters, also in athalassogenic 
water 

brackishand in sea water. Polyphagous nutrition: algae, detritus, ciliates, 

flagellates, rotatorians. Increased occurrence in spring (133). bms (61, 79), 

bms to ams (20), os to bms (8). For saprobic valency see table 1. 



(-1-- 1, 40, 88, DO) 

( 4- 40, 88, 99, 130) 
(80) 	7  

stagnant and slow-flowing waters, often in the open water, in In 

Environmental spectrum: 

Temperature 
pH 
02  . 

02  -saturation .  
CO2(free) 
NIT4  
;He 

th: 

3 — 25.5 °C. 
6,8— 8,8 	« 
0 — 22,5 mg/l. 
0 —200 % 
0 — 44 mg/l. 
0,1— • 6.2 mg/l. 
0 — 1„2 mg/1, 
up to 0.2 % 

(1, 23, 40, 80, 99) 
(79, 80) 
(1, 23, 40, 80, 99) 

(23, 80, 138) 
(80, 138) 
(80) 

(2) 

:* 

_ 
salinity: 

(370) 

nmmber of bacteria per ml.:FM: 4,700 up to 97,000 	(138) 

Stentor roeseli EHR. • 

In stagnant and slow-flowing waters, particularly in small pools, 

also in thalassogenic brackish water. Polyphagous nutrition: algae, bacteria, 

ciliates, flagellates. Associated with EEisl/lis_mtans, Vorticella monilata, 

ams (61), bms (121). 

For saprobic valency See table 1. 

Environmental spectrum (20): 

Zoothamnium limneticum. Increased occurrence in autumn. 
•••■■••••■••■••ce.... 

Temperaturt 
01  
02 

0  -saturation  
2. 

 
NH4 
H2 S  

0 — 25 00. 
5,9— 9,4 
0 — 22.4 mg/l. 
0 —207 % 
0 — 52 mg/l. 
0 •— 5 mg/l. 
0 — 1,2 mg/l. 

number of bacteria per ml.: OM: 103 to 54 x 105 

Stichotricha secunda PERTY 

In all types of water, also in thalassogenic brackish water. Above all, 

frequent in summer. 

Observed at (88): 
Temperature 
02  

0—saturation 
2 

 
CO2(free) 

4.5— 28 
. 5.5— 15,3 nig/1 
67 —174 % 
0 — 2.1 mg/1. 

Strobilidimmums  (STOKES) 

waste water fish-prnds. Feeds on algae, bacteria, detritus. Numerous in autumn 

(133). os ( 61 , 79). 



Observed at (1 40, 81, 88, 99): 	. 
Temperature 1 -- 22 °C. • 
pli 	6,4— 7,2 

1,8-  17,2 mg/i. 
0  —saturation  18 --169 . 2  002  (free) 0 	18 mel, 

N114 	0 	1 ing/l. 

SulnuelLamytilus.  EHR. 

In all •types of water, particularly in small pools and eutrophie 	• 

ponds, also in bogs. Polyphage: feeds on algae, bacteria, hagellates. Increased 

occurrence in spring and autumn..ams to bms (61), or (65). For saprobie valency 

see table 1. 

Snvironmental sPectrum .(18): 

Temperature 2— 25 	. 
. 	(1-1,88,89,130) • 

• ••, • 4— 	8,4 

02 	. 0— 22,5 mg/1 	. 	• 	• ' • 
(-1-,1, 81, 88, 89) 

13S135 	2-- 24,5 mg/1. 
(n 130) 

CO2  (free ) 0--205 mg/1, 
NH4  , 0— 26 ingp, 
N)E-ra ( f ree) 0-7 3 

th: up to 1.5 % 
(+ 2, 38, 55, 97) 

number of bacteria per mr.: PM 6,000 up to 5 x lo
6 

St 1.or_y_...n.1 .....ata EH R.  

In stagnant and running waters, particularly in small pools, in 
we,v,  

trickling filters, activated sludge, also in athalassogenie brackish/and in 

sea water. Polyphagous nutrition: algae, bacteria, ciliates, detritus, flagellates. 

Associated with Stylonychia mytilus.  os (61). 

Observed at: 

(37')  

, 

•(16-20 '0) 
(66) 

•(6,4-7,2) 
(66, 73) 

salinity: 

Temperaturz  

02 
CO2  (free) 

 NH 4 

1 —22,5 °C. 
(1, 40, 88) 
0,1-11,8 mg/l. 
0 —22 mg/l. 
042— 0.5 mg/1 

(1, 88) 
(88, 99) 
( 1 ) 

salinity: th: up to 3.09 	(38, 97) 
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• (6,6-7) 
mg/L) 

. (10-30 mg/1) 

• (1, 20; 40, 80, 88, 104, 130) 
(20) 
(1, 20, 80, 88, 130) 
(130) " 
(1, 20, 80, 88, 130) 
(18, 80) 
(18) 

stylmE.911.1a_patt. 125.. STOKES 

In stagnant and running waters. Polyphagous nutrition: algae, 

bacteria, ciliates. ams to bms (61), os (65). For saprobic valency see table 1. 

Environmental spectrum (18): 

•Temperature •2 —25 00, • 
pH 	5,8— 9,4 	• 
pH 	5.8— 9,4 
02 	. 	0 —12,6 mg/1, 
CO2  (free) 0 —56 mg/1. 
NI-14 	0 —22 mg/1. 
_NH, (free) 0 — 2 mg/l. 

salinity: 	th: up to 1.4 

ath: up to 0.2 % 

(fresh_ water)  . 	• 

(13) 

number of bacteria per ml.: PM: 1,000 to 2 x 107 

Deumnujelionella (0.F.M.) (= 23xtrichapellione1la 0.F.M.) 

• In stagnant and running waters, particularly in small pools, in moss, 

in waste water fish-ponds, activated sludge, trickling filters. Polyphagous 

nutrition: algae, bacteria, ciliates, detritus, flagellates. Associated with 

• 9122ml:um 81muomt, Litonotus foiium, Pleuronema  chr salis, Paramecium 

bursaria. ams (61) ., bms (121), os (65). For saprobic valency, see table 1. 

Environmental spectrum: 

( 372 

Temperature 
pH 
02 

 BSB, 
002 ( free) 
NH4  
148  

0 —43 ,00» 
9,1 

0 —22.5 mg/1. 
10,9-24,5 mg/1, 
0 —22.9 mg/1. 
0 —  ô  mg/1 
o  - 0,5 mg/l. 

salinity: 	th: up to 1.2 	(38) 
Tetraena 	 form i s (EHR.) LWOFF 

In stagnant and running waters, particularly in small pools and bogs, 

in waste water fish-ponds, activated sludge, Emscher tanks, trickling filters. 

Polyphagous nutrition: algae, bacteria, detritus. Associated with Co1pi2Itual 
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colL222. ps (79), bms and anis (121). For saprobic valency-see table.l. 

Environmental spectrum: 

Temperature 
pH 
02  
002 (free) 
NH4  
NI1,(free) 
112S 

-  

1 — 41,2 °C. 	(20, 33, 93)-  
7 	8,9 
0— 10,4 ing/l. 	(81) 	. 
0-200 mg/I. 
0-250 mg/14 	 • 

. 5 mg/I. 	‘. 
O. — 2 mg/1. 	• 	 .• 

Thuricola folliculata (0.F.M.) KENT 

In stagnant and running waters, in bogs. Polaphagous nutrition: 

algae, bacteria. os (79), bms (60). For saprobic valency see table 1. 

Enviromental spectrum (90) : 

• 
Temperature 
pH 
.0, 
CO, (Ifree) 
NH4  

• 

4 —22 °C.' 
7,1— 7„9 
6 —12 mg/i. 
2 —12 'mg/1, 
0 — 2,5 ing/1„ 

number of bacteria per ml.: MF: 10
6 
— 9 x 106 

Thuricola kellicottiana (STOKES) 

Cothurnia kellikottiana  PENARD) 

In stagnant and slow—flowing waters. 

Observed at (90): 
Temperature 
PH  
0, 	• 
CO2 ( free)  

3 —10 °C. 
7,1— 7,2 

10 —12 mg/I. 
2 — 8 ing/h 
0 — 0,1 mg/1r 

Planktoni* form 

number of bacteria per ml.: MF: 7 x 105 to 105 

Tintinnidium fluviatile (STEIN) 

(including  T. fluviatile f. 21212121.22 GAJEWSKAJA) 

of stagnant or gently flowing water. Feeds on algae, 

(373) 

bacteria, detritus. os (79), bms (61), ams (83). For'saprobic valency see 

table 1. 



Tintinnidium fluviatile var. emmEinatum MASKEL 

In stagnant waters (90, 109). Polyphagous nutrition: algae, 

bacteria, detritus. Associated with 22m2s2211a  umbellaria,  Carchesium 
M.1■■•••••••••■■19*.••■••••• 

e_li._.y.a;num. Increased occurrence in spring and autumn. buis (112). For 

saprobie valency see table 1. 

-Environmentalturj.  .(aecording to NUSCH, private communication): -  

-Tèrnperature. .2 —15 °C. 
. 	6,9— 7,7 	. 

12 —14 ing/L 
ci4 (free) 2  — 5  
.NH4 	t: 0. 1  ipg/1. 

number of bacteria per ml.: MF: 3 x 105 - 25 x 106 

Trachelius ovum EHR. 

In stagnant and running waters, particularly in small pools, in 

moss. Predator, feeds on ciliates, flagellates. Jpms (61), ams (20). For 

saprobic valency see table 1. 

Observed at (1, 40, 99): 

Temperature., 3 —16  00.  
6,2-10 mg/1 . 

CO(free)5.7-13.2 mg/i.  _ 

Trachelius usillum CLAP. & LACH. 

In stagnant waters, in activated sludge. Polyphagous nutrition: 

bacteria, detritus. bms (61). 

Observed at (88, 99): 

Temperature 4,5-14.  00  - 
02 	 0,2-10,9 mg/I , 
CO2  free) .  0.1-25 mg/1, 

Trimyema eompressum . LACKEY 

In stagnant and slow—flowing waters, particUlarly in small pools, 

in purification plants, Emseher tanks (74), sapropel. Baeteriophagous 

nutrition. Associated with .9_22122112. 	E22.1xella, Eetopus, Saprodinium. 

ps (79). For saprobie valency see table 1. 
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Environmental spectrum (18): 

Temperature 
pH • 
02  
CO2  (free) 
NH4  .- 
11 S  

0 —25 °C. 
• „8— 8,5 
0  —3  mg/1 , 
0 —30 mg/1 • 
0 — 3 mg/1. 
0 — 6 mg/1 • 

(374) salinity: 	ath: up to 0.2 

.Only occurs in ps-zones with low NH 1 -content (18). 

Trochilia minuta (ROUX) 

In stagnant and running waters, in waste water fish-ponds, 

activated sludge, Imhoff tanks. 

detritus. bms (61), ams (83). 

Environmental spectrum 

Polyphagous - nutrition: algae, bacteria, 

(1, 80, -88, 99): 

Temperature 1 -- 20,5 00. 
pII 	7,5- 0,1 
02 	0,5- 22,4 ne 

02  -saturationi 4 
-207 % 

 - 	- 	- 
• 002 (free) 1,4— 26,5 :mel. 

S114 	0 	4 mg /l. 
• lie 	0 -- 1,1 :mg/1 . 

Impidoatractus ----acuminatus  LEV. --- 

In stagnant waters, particularly in small pools and in bogs. 

Polyphagous nutrition: mainly bacteria, detritus. Increased occurrence in 

summer • 

Observed at (6, 9, 99): 	. 

Temperature 
pH 
02  
CO3  (free)  

1128  

1 —36 °C, 
6,1— 7,4 
0 — 7,3 mg/1. 
444-58 mg/1. 
0 — 2,4 mg/1 . 
0 — 2,2 nig/1 • 



48 

Urocentrum  turbo (0.F.M.) 

In all stagnant and slow-flowing waters where degradation of plant and 

animal waste products takes place. Small . pools; waste water fish-ponds , trickling 

filters. ams (79), bms (61). For saprobic valency see table 1. 

Environmental spectrum (1, 18, 66, 80, 81, 88, 99, 129, 133): 

Temperature' 0 — 28,5 0Q 

	

131{ 	5.8— 8.2 • 

• 02 	 0 — 22„5 mg/l. 
• 0

2  -saturation 0 -108 %  - CO2  (f ree ) 0 - 58 mg/I. 
0 - . 18 me. 

• H2S 	O- Umeh 

number of bacteria per ml.: PM: 2,000 to 5 x 105 

 Uroleptus iscis (0.F.M.) STEIN 

In stagnant and slow-flowing waters, particularly in small pools; in 

trickling filters, also in thalassogenic brackish water and in the sea. Polyphagous 

nutrition: algae, bacteria, detritus.. Increased occurrence in autumn. bms (61). 	• 

Observed at (66,35,99): 
Temperature 1 - 22,5°C. . 
pit 	6,4— 7„2 	• 

• 0. 	 6,7-169 mg/I 1  ; 
CO2  (free) 4,3- 36 mg/1. - 	 (375) 

Uronema marinum DUJ. 

In stagnant and running waters, particularly in small pools and in moss, 

in trickling filters, activated sludge. Baeteriophage. Associated with Cyclidium 

caudatum. Increased occurrence in autumn..ams (79), bras (61). For saprobic 

valency see table 1. 

Environmental spectrum: 

Temperatura '•• • 1,5,17 ; 1 °C,, 	.. 
02 	 0,3- -  7,8 mg/1„ 
BS13 5 	13,5-24,5 mg/l. . . 	• 

, CO2  (free) 	0,3 —57.2 mg/1. • —. 
• • 	— 	. 	. ... 	.... _._ 	• 	.. 

salinity: th: up to 0.5 % 	 (13) 

ath: up to 6.0 % 

number of bacteria per ml.:.PM: 2 x 10 3 - 16 x 106 (18 138) 



(1, 1.8) 
. (7-745) 	(18) 

• (041-6 mg/L) - 
(1, 18; 102, 138) 

(10-20 reg/4 
(18, 99) 
(18, 138) 
(18) 
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11122.111a  weissei STEIN 

In stagnant and slow-flowing waters, particularly in small pools and 

bogs, in trickling filters. Polyphagous nutrition: algae, bacteria, detritus, 

flagellates. Associated with no_s_tylLfz2.1.1.(1 - - alas (61, 79), bms (61). 
• e 	 , Observed at (20, 99, 130): 	Temperatur 0 - 25,5 °C 

pli 	4,1- 7,8 
02 	 0,1- 14,5 mg/1, 

CO2  (free) 5 -200 •mg/1„, 

.NIT4 	0 - 22 mg/I, 
112S 	0 -  1,,2  mg/1: 

Urotricha farcta CLAP. & LACH. 

In stagnant and slow-flowing waters, particularly in small pools, in 

waste water fish-ponds. Polyphagous nutrition: algae, bacteria, detritus. ams 

(61, 79), For saprobic valency see table 1. 

Environmental spectrum (1, 18, 88, 99): 

number of bacteria per ml.: D: 1 x 10
6 

- 170 x 106 

Urozona bUtschli SCHEW. 

In stagnant and running waters, particularly in small pools, in 

Emscher tanks, trickling filters, sapropel. Bacteriophage. Associated with 

Dexiotrichides centralis, E,',122112112monhayermicularis, Trimyema comnressuw., 

Increased occurrence in spring and autumn. ps (79). For saprobic valency 

see table 1. 

Environmental spectrum (1, 9, 80, 99): 

Temperature- 0 -25 
 pH 	6,4- 8,2 

02 	• 	0 -14> 7 mg/1, 
CO 2  (free) 0 -76 mg/1. 

. 4 	0 -16 `- mg/1., 

(376) 

TemperaMue 
pli 
0, 

0 -saturation • 2 	- CO 2 (f ree) 
n14 

 112S 

1 - 10 °C. 
0,0- 8,0 	; 
0 - 11,1 mg/l. 
0 -110 % 
3 - 57,0 mg/l. 
0.1- 4,8 mg/1. 
0 - 1,2 mg/1 ,  



Temperature 
pH 
02  
CO2 ( free) 
NH  

12 —20 ° O. 
7.5 
8 —10 mg/l. 
2 — 6 mg/1.• 
0 — 

Observed (90) in the following ranges: 

4 
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yaziniconaentta.. (0 

In all types of water. Bacteriophage. For saprobic valency see table 1. 

number of bacteria per ml.: MF: 10
6 

to 2 x 10
6 

Vorticell_aclaEHR. 

In all waters, also in small pools, bogs, also in athalassogenic salt waters. 

feed3on algae, bacteria, flagellates. Associated with As-Didisca costata, A. 

lvnceus, EwJlotes affinis. Enemies: Trachelius ovum, E2122nEu_222zoim. 

Increased occurrence in spring and autumn. bms (61, 79), bms to os (28). 

For saprobic valency see table 1. 

Environmental spectrum (90): 

Tempera.tura 0 —25 °C. 
pH 	6,9— 945 
02 	 2,3-22,6 mg/1, 
CO, (free) 0 —20 mg/l. 
NH4 •  0 — 7„5 mg/l. 

(4- 23, 88, 89, 92) • 
(4- 47, 88, 89) 
(i- 47, 88, 89) . 	• 
(4-- 23, 88) 

• 
number of bacteria per ml.: MF: 0.5 x 106 - 9 x lo 

Vorticella convallaria (LINNE) 

In stagnant and running waters, in waste water fish ponds, activated 

sludge, aeration chambers, trickling filters, also in athalassogenic brackish water. 

Polyphagous nutrition: mainly algae, bacteria, detritus. Associated with 3spidisca 

costata, Euj 	scamanula , Vorticella citrina. Maximum distribution in spring - 

and autumn. In ams zones (61, 79), in bms ranges (127). For saprobic valency see 

table 1. 

Environmental spectrum (90): 

TemperatUre- 2 —23 00 
pH 	 5,5— SI 
02 	 1 .-13 mg/1, 
BS13, 	7 —13,5 mg/l• 
CO, (free) .0 —15 mg/1 , 

 NH, 	0 	mg/1..:,• 

( -1- 40 ) 

(4- 130) 
(130) 



Temperature 

O. 
CO2 (free) 
.N1714  

' 	5 -12 °C. -  
7.,1- 7,8 
8 45-11 mg/l. 
0 6 me, 

uin 0.1 mg/1: 
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(377) salinitye th: up to 2.7 	(85) 

number of bacteria per ml.: MF 10
6 - 9 x lc 

Vorticella marcarita FIOMENTEL 

In stagnant and running waters. Polyphagous nutrition: algae, bacteria, 

detritus. Increased occurrence in summer and autumn (90). 

Environmental spectrum (90): 

number of bacteria per ml.: MF: 10
6 - 3 x 106 

Vorticella microstoma EHR. 

In stagnant and running waters, particularly in small pools, in . 

'waste water fish-ponds, activated sludge, Imhoff taks, aeration tanks 

trickling filters, also in thalassogenic and athalassogenic brackish water. 

Polyphagous nutrition: mainly algae, bacteria. Associated with Colpoda cucullus, 

Paramecium caudatum, St/lonI2hia....2.2tri:na. Enemies: Amphileptus claoaredei, 

Prorodon microstoma. Increased occurrence in summer (133). ps (61, 79), ams 

(124), os (65). For saprobic valency see table 1. 

Environmental spectrum (11, 20, 40, 81, 90, 142): 

emperature.- 

0, 
CO2  (free) 

H2S 	_ 

0 -50 °C. 
5,8- 0.5 . 
0 -12 mg/L 
0 -60 me 
0 -65 mg/l. 
0 r_ng/11 

number of bacteria per ml.: MF 5 x 10
6  to 85 x 106 

• Vorticella monilata TATEM 

In all types of water, including athalassogenic and thalasSogenic 

brackish water. Polyphage: . feeds on algae, bacteria, detritus )  and flagellates. 
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8,6-25,4 00, • 
7,2-10,5 
5,4-13,3 mg/I. 
0 — 8 mg/i. 

0,5— 215.nigilz 

( 378) 

Maximum distribution in spring and autumn (90). ams to bms (62a), os (65). 

Environmental spectrum (40, 90, 129, 136): 
Terriperature 
pH 
o.  1  
6),(tree) 

.NH4  

number of bacteria per ml.: MF: 2 x 106 
to 9 x 106 

Special ecological literature: NUSCH (1970). 

Vorticella striata 00. var. octava (STOKES) NOLAND & FINLEY 

( 	V. octava STOKES). 

In stagnant and running waters, particularly in small pools, in 

aeration chambers, activated sludge. Polyphagous nutrition: bacteria, detritus. 

Increased occurrence in summer. For saprobic valency see 

Environmental spectrum (90): 

table 1. 

Temperature,  0-26,5  00: • 
pH 	5-8  
02 	 3-14 mg/I. 
CO, (free) 0-12 mg/I, 
NH4 	0-15 . mg/1, 

number of bacteria per ml.: MF: o6 	x 106 

yorticella_aLlIa EHR. 

In stagnant and running waters. Polyphagous nutrition: 

(4- 130) 

(4- 130) 
(130) 

mainly algae, 

bacteria. Associated with nsce1111112 . Increased occurrence from spring to 

autumn. bms (63). 

Environmental spectrum (90): 

number of bacteria per 

3-20 '0: 
7-8  
9-16 mg/1. 
0— 6 Ing/1, •  , 
0— 0,2 plg/1 ,  

mi.: 2 x 105 - 6 x 106 

Temperature 
pH 
02 

002  (free) 
_ 



Vorticella vestita STOKES 

In stagnant and running waters. Polyphagous 

bacteria. Increased occurrence in summer. 

Environmental spectrum (90): 

52ei 

nutrition: mainly algae, 

TemperaturQ. 
pH 
02 
CO, (free) 
NH4  

5 —.15 °C. 
7.2— 7,6 
8 —13 mg/L 
O  — 8 nig/1. 
CV— 2 mg/1. 

Number of bacteria per ml.: MF: 106 — 6 x 106 

• Summary 
• 
Ecological data on 132 species of ciliated Protozoa re summarized in tables showing the'• - 

ecological valencies (or limits of tolerance) with regard t-o temperature, pH, 02  (D.0.), per- . • 

eentage of oxygen saturation, BOD5 , free CO2, Nil4 , free NH3, 1-12S, salinity and number 

of bacteria. 
As far as available additional informations about the range of optimal environmental 

conditions are presented. 	 . 	 • 

• ' 

• 
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The saprobiologieal •alencies (the so-calle(l „indicator value") of '72 ciliates are listed 
in table 1 (page 339) using the 10-1oints-method of ZELINI(A & MARVAN. 
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1. Ecology of the free-living ciliates of the/Schwabach with special 
consideration of the various distribution factors. 

2. Experimental studies of the salt tolerance of ciliates from 
brackish water and freshwater 

3. Studies of the role of ciliates as bacteriophages in the biological 
treatement of sewage  vaste  

5. Detection of a chemotacticary effective substance in iqp.athidium 
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6. The infusorian Tropidoatractus acuminatus LEVANDER 

7. OrganisMs as indicators of water quality and the saprobiont system 

9. Contributions to the ecology of some ciliates of the saprobiont 
system 

10. Ecological studies of ciliates of small bodies of  'water with a 
high content of faren leaves 

11.'Ecological investigations of ciliates and other organisms from ' 
various types of poruted water 

12. Ecological studies of .settling ponds 

13. The -succession of organisms in the self-purification of organical]y 
po7]uted water given a variety of environmental conditions 

14..The population dynamics of freshwater ciliates in tests with marine 
. brackish waters and soda lakes 

15. Ecological studies of ciliates in the saprobiont system I. Contribut-
ion to the knowledge on Cvclidium citrunus e  Glaucoma scintiMans, 
Litonotus lamera and Paramjcium > cau-datum 

16. Ecological studies of ciliates in the saprobiont system  11  
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(41) On the biomass of some small pools in a mountain meadow in the Biirzarny. 

Mountains (Upper Hungary): 
. selection 

(42) On the food of infusorians, investigated in the case of Paramecium 
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(63) A contribution to the biology of loricatedperitrichouSciliates particularly 

of Pl2:IyEola_truncata'FROMENTEL 1874. 
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(64) Ecological research on small temporary pools of the Bonn 
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(74) The ciliate fauna of Emscher (Imhoff) tanks. 

(75) Occurrence, behaviour and importance of protozoans in the autopurification 
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(76) Symbiosis of bacteria in the case of sapropelic ciliates. 
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thesis). Autecological evaluation of the findings of WILBERT  cf (137) 
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(86) Information on the rheophilic microbenthos. 

(87) The peritrichans of the Erlangen environs with special reference to 

host specificity. 	 • 

(89) On the pollution of a small river in'Moravia by waste waters frm 

taweries, leather factories, glue factories, and other  plants. 
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(90) Ecological and systematical  investigations of the peritrichans 

(Protozoa, ciliata) among the growth in valley and river reservoirs 

with different degrees of sa.probt.ty. (with model tests). 

(91) Research on Frontonia marina FRABE-DOM from an inland  sait-spring, giving ' 

special consideration to the pulsating vacuole. 
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(98) 	Research on freshwater suctorians. 
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heliozoans and ciliates of Basie  and'environs. 

(100) Hollow trees filled with water and their population. A contribution to 

the fauna dendrolimnetica. 

(101) Research on detritus fauna in the sewage area near Hamburg. 

(102) Plankton studies of the German Limnological Sunda Expedition. 

(103) Some observations on the influence of hydrogen sulfide fermentation 

bodies 
in the sludge sediments of small watereCn the production and vertical. 
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(104) The ciliates of cooling towers and inflows of proCeSS water 

of's_ lignite plant in Central Germany . Scientific J. of Karl Marx 

University, Leipzig, 10, 381-395. 

(105) Morphological, cytological and ecologic-physiological research on 

sapropelic 

(106) On the biological classification of higher degrees of saprobity 

(107) Technical hydrobiology II. Czechoslovakianciontributions to the saprobe 

system. 

(108) Remarks on Al2hileptus trachelioides (ZACHARIAS). 
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(119) Tho biological characteristics of the higher levels of 

saprobity 

(115) Certain epizootic infusoria of the Vltava river. J. of the Czechoslovakian 
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(117) The role of ciliate analysis in the biological control of river 

pollution. 

(118) New and little known ciliates from Czechoslovakia and their position 

• in the saprobe system. 
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• by the Erlangen Zoological Institute. 	
(384) 
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of environmental factors and its importance to the evaluation of water. 

(127) On the limnology of the soda-lakes 	 of Hungary. I. The 

Nagyszek soda-lake 	and its peritrichousfauna. 

, (128) 	Peritrichousciliates of ecologically different biotopes in Rovinj 
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(130) Experiments on the autopurification of running water. Bull.Food Hygiene Berne. • 

(131 ).  Developmental-physiological  investigations of the morphogenesis of 

. Stentor coeruleus EHR. 



64 
e‘.. 	r 

(132) Contribution to the saprobiology of some organisms. 
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