ARCHIVES

FISHERIES RESEARCH BOARD OF CANADA

Translation Series No. 21E8p

A veview of autecologlical and saprohiological
dats on freshwater ciliates

by Hartrut Bick and Sigrid Kunze

Original title: Eine Zusammenstellung von autokologischen-

und saprobiologischen Befunden an Sufwasserciliaten

From: Internationale hevue der Gesarten Hvdroblologle
(International heview of Hydrobloloey), 56(3) :

337-38l, 1971 | |

Translated by the Translation Bureau (HP)
Foreign Languages Division
Department of the Secretary of State of Canada -

Department of the Environmant
Fisheries Research Board of Canada
- Biolopicsl Statlon
Nanaimo, 3., C,

1972

6ly pages typescript




“RB 2152

1 ;: P . .

. . DEPARTMENT OF THE SECRETARY OF STATE Ei‘?’%m SECRETARIAT D'ETAT -
v ) TRANSLATION BUREAU é?“% o BUREAU DES TRADUCTIONS
lw N - % - N

- MULTILINGUAL SERVICES S : DIVISION DES SERVICES
CANADA
DIVISION MULTILINGUES
YRANSLATED FROM « TRADUCTION DE INTO - EN
German . English

AUTHOR - AUTEUR

Hartmut Bick & Sigrid Kunze . : ‘

TITLE IN ENGLISH «~ TITRE ANGLAIS )
A Review of Autecological and Saprobiological Data on Freshwater Ciliates ' |

TITLE IN FOREIGN l..ANGUAgaE {TRANSLITERATE FOREIGN CHARACTERS)
TITRE EN LANGUE ETRANGERE (TRANSCRIRE EN CARACTERES ROMAINS)

Eine Zusammenstellung von autdkologischen und saprobiologischen Befunden an

SiiRwasserciliaten

REFERENCE IN FOREIGN LANGUAGE (NAME OF BOOK OR PUBLICATION)} N FULL. TRANSLITERATE FOREIGN CHARACTERS
REFERENCE EN LANGUE ETRANGERE (NOM DU LIVRE OU PUBLICATION}, AU COMPLET, TRANSCRIRE EN CARACTERES ROMAINS.

Internationale Revue der Gesamten lydrobiologie ‘ -

REFERENCE IN ENGLISH - REFERENCE EN ANGLAIS '

International Review of Hydrobiology ‘ _ 3

PUBLISHER ~ E’DITEUR . ) PAGE ’NUMSERS IN ORIGINAL
DATE OF PUBLICATION RUMEROS DES PAGES DANS
DATE DE PUBLICATION L'ORIGINAL
357 - 384
YEAR ISSUE NO.
PLACE OF PUBLICATION . ANNEE VoLUME - NUMERO NUMBER OF TYPED PAGES
LIEU DE PUBLICATION NOMBRE DE PAG-ES
. DACTYLOGRAPHIEES .
1971 56 -3 : ;
64 1
REQUESTING DEPARTMENT  Environment F,R.B. TRANSLATION BUREAU NO, s
MiNISTERE-CLIENT NOTRE DOSSIER NO 0522 G
BRANCH OR DIVISION Pacific Biological Stabion - TRANSLATOR (NITIALS) H.F,
DIRECTION OU DIVISION : ) _ TRADUCTEUR (INITIALES)
Dr, Co D, McAllister
PERSON REQUESTING s
DEMANDE PAR ! Nanalmo’ Bl.Ce
MAY 191972
YOUR HUMBER 769-.18...1}_‘_ v 197 N
VOTRE DOSSIER NO
o : . . I
DATE OF REQUEST Feb, 17 1972 . ' !
OATE DE LA DEMANDE ! . ) LUINEDITED TRANSLATION -
' For information anly
TRADUCTION MON REVISEE
Information seulement {
i:
$05.290.10.6 (REV. 2/68) :
7830-21.020-5333 !
|
1




@

DéPARTMEANT OF THE SECRETARY OF STATE
"¢ ¥ TRANSLATION BUREAU
B FOREIGN LANGUAGES DIVISION

SECRETARIAT D'ETAT |
BUREAU DES TRADUCTIONS
DIVISION DES LANGUES ETRANGERES

‘ CLIENT'S NO, DEPAHTMENT bIVISION/BRANCH CITY
| NC DU CLIENT MINISTERE DIVISION/DIRECTION VILLE
| e
- 769-18-14 Environment F.R.B. Pacific Biological Station Nanaimo, B.C.
BUREAU NO. LANGUAGE R TRANSLATOR (INITIALS) DATE
N°® DU BUREAU LANGUE TRADUCTEUR (INITIALES) MQY 9 ’
: : MAY 19 1972
0522 G German H.F. j3?h

[N

A Review of Autecological and Saprobielogical Data on Freshwater Ciliates
. B U8 §

By Hartmut Bick and Sigrid Kunze » W
shtrsd & n
; : : ol oo
Hydrobiological Study Group at the Zoological Institute of <I.§ o2 ?
. noed o0
Bonn Universityf: . ¥ g oz D
» 29803
Among protozoans, the ciliates constitute a group of organisms whichtis® = 5
- . @ Q%
: . & v T
widely distributed in fresh water and may attain considerable importance, bgﬁh: t} £
[ I N G4
. LY 5.
as species and as individuals, particularly in waters where strong bacteri%% ﬁ%-E
: : o

decomposition processes take place. Generally speaking, the ciliates are
imporfant biotic elements within the overall structure of aquatic ecosystems.
They are also of special importance to sewage biology, since many.ciliates serve
as index forms for cert#in degrees of saérdbitW" 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.

e a balance between available
the

Therefore an attempt has here been made to strik
individual findings which are widely scattered inAliterature, 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.

* Transiated fromz Int. Revue gese Hydrohiol, 56 (3, 1971, pp. 33’7-5-384

QS -200--10-13%

i
i




Within the range of material available, the ecologic;xl potential -
of the species selected was compiled for the: i:ollowing abi(;tic factors:
.temperature, pH (only more recent values electrometrically measured), actual
Oz—content, percentage of oxygen saturation, BSB;, free 002, ammonium (NHA),

. RES
free NH3’ HZS and salinity (thalassogenous and athalassogemus’ separately) .

As'for environmental factors, the baé¢terial population of the
habitaf milieu was faken into accouﬁt. 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 nlicrosqpys.and (%) eount ;n a membrane'filter. The.factors
mentionéd permit a good chafaéterizafion of the milieu} o the number of
bacteria and the content of 02 or COZ’ respeétively, confirm or supplement each
other to a certain extent, since active bactérial decﬁmposition of organic matter

is accompanied by Ozmconsumption and formation of COZ'

(338)

I

Sapriobiologically, the species used as indieators have been

listed as they,aré classified in the sép}obiont svstem (KOLKWITZ‘1950, i

classification is frequently 1 Port
LIEBMANN 1962), but the |  This difforence i elacei MBLEEE sy the

e At

individual authors is understandable when j 'jﬁ remembarad {.‘ hat éﬂiates are no’cé‘

) gener'allly steno topi.c ‘ and *thus‘are no? restricited to a narrow enviromental mnge,
‘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 d'istribution of a spe,cies. within the series polysaprobic,

alphamesosaprobic, betamesosaprobic, alphaoligosaprobic to betacligosaprobic,

*biological oxygen demand (BODg)

¥ % :
NB thalassogenic and thalassogenous are used synonymously throughout

| BRI e T e ey
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?.e. the number of points attributed to each"érade corresponds to the
relative'frequency'of findings in this area. For each species, the numbe}‘of
pcints in the individual saprobic grades adds up to the sum of 10 in each case.
Thus, basiéally 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
*cfjthe~respec¥ive)species for -certain abiotic .conditions, but rather by their
ability to tolerate extremely abiotic conditions and thus to make use of the
nutrients available without preésuré 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 saprobiﬁy  of

the water (for the method, see ZELINKA & MARVAN 1961). The indicator value (i)
was -calculated according to the method proposed by SLADECEK (1964); it

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

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

Since the 10-Points-Method reflects the often variable limits of distribution in
the saprobity spectrum in a much clearer manner than the point—classificafion

of KOLKWITZ or LIEBMAN is able to do, 72 species have heen classified

according to the method of ZELINKA & MARVAN in Table 1 (p.339);

original data as well as data from the literature are used in this Tle,

When preparing the environmental spectra, a large number of
publications . reviewed which do not supply directly usable data,

‘but still contain essenfial contributions to the ecology of ciliates.

S A A D T el s ANtk
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ihe last literature survey on the "Ecology of free-living Protozoa"

(NOLAND é GOJDICS, Bibliography No.141) only dedhs with papers up to
1963 and is so oriented as to place less emphasis-on the limnological éspect.
Therefore,'it is intended to compile here brieflf:gTi/ﬁgggnt paperé s 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 pf protozéans are dealt with
by BRAGG (1937), FAURE-~FREMIET (;950,1961), and KUDO (1966). The paper
by HAIRSTONE &vkELLERMANN (1964) describes a new aspect of the collecting
technique. Detailed autcecological analyses are presented by BPICK<i966 a and b).

BAng'(lgsg, CURDS & VANDYKE (1956), and GRITTNER (1951) wrote on the importance

of ciliates as bacteriophages.” With regard to their subject matter; these

papers follow the earlier investigationgby 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 (19068).
Sapropel ciligtes 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), (541{
~and WETZEL (1928). ‘
Protozoans in flowing water were studied by GRAY (1952), KRALIK
(1957/58), KALTENBACH (1961), MADLER (1958/59), MORAVCOVA (1962), SRAMER-HUSEK

(1956 b), STILLER (1957), and WILHELM (1954). - T e




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

Data on ciliates are supplied by research on barrage dams by
the following authors: NUSCH (1970), SLADECEK & SLADECKOVA (1902),SLADECKOVA (1960),

SLADECKOVA & SLADECEK (1963).

WILBERT (1909) gives a detailed population-dynamics study of
ciliates from aJreufrOphic'pond. LEGLER (1964) studied ciliates on floating
bodies )
leaf plants, again in small ' eutrophic water[. BICK (1958), DINGFELDER (1962),

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

Numerous authors have studied the ciliates of waters laden with
sewage. Sewage-biological investigations of flowing waters stem from BOCK (:1960),

MADLER (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 (19564), CURDS

& VANDYKE (1966), and HAMM (1954) . The papér; by BEER (1964), SLADECEK (1961,
1964 a), SLADECKOVA & SLADECEK (1963, 1965), SRAMEK-HUSEK (1956 a, 1958),
STILLER (1954), and VENTZ (1954) on.the importance of individual ciliate species
as indicators for investigations of water guality dinclude a wealth of
ecological daia.

A o .
ZELINKA & MARVAN (1961), S%QECEK (1954 a, 1969), and SLADECKOVA

boundary . -
The * region between limnetic and marine areas, i.e. the
. 4

brackish water, and particularly the problem of salt tolerance by freshwater
ciliates, were studied by AX & AX (1960), BICK (1964 a, 1964 b, 1967 a, 1968 b)), '
DIETZ (1964), FAURE-FREMIET (1948), FINLEY (1920), FRISCH & JOHN (1935),

HAYES (1930), OBERTHUR (1937), REUTER (1961), and STILLER (1963, 1968). ‘ {




Autoecological Characterization and Environmental Spectra of Selected

Ciliate Species

Preliminary Note: In order to save space, authors are referred to in the $017
owing by the relevant bibliography number,  In addition, the following
abbreviations have been used:

(1) To characterize the degrees of saprobity;

ams = alphamesosaprobic bms — betamesosaprobic
aos = a_lphaoligoéaprdbic " bos — betaoligosaprobic
PS = bolysa‘probic ‘ o5 = oligosaprobic |
i = indicator value (Table 1) ‘

(2) In the case of  salinityj -

th = thalassogenous brackish water

ath = athalassogenous brackish water

(3) In the case of the number of bacteria;
D = 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 occurraence; optimal areas are characterized by bold-faced values in brackets.
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o e e e,

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

7
(339)

Saprobic Valencies and Indicator Values (i) of 72 Ciliated Protozoa.

indicated.

For key to abbreviations see page 341.

‘ “| bos | aos | bms I ems | ps i I Author
- Acineria incurvata - = - 3 7 | 4.
Amphileptus tracheloides - T 3 - - 4 SvAprCExk 1860 - )
Aspidisca costala - 1.8 7. 3 (.1 1 i
A lynceus IR B 2 7 1 1 3 |
. Bursaria truncatella - ) -1 8 2 .1~} 4 - ,'
- Campanella wmbellaria | — | -~ |- 8. | & | = | 3 |8Buhoméxovi & - -~ " ViU ]
) - R I SuAbECEK 1866 . Sl e :
Carchestum polypinum —-— =T 2 -7 1.1 38 SrapEgROVA & . . .l
NN o o : SuAvrCer 1066 - - '
Chacetospira miillers —. 1. 8 1 - 4 SvdpEtkovd &
Y AR B ) ' SLApESEK 1060
- C. remex = L "3 7. - 4 | Srudprdnovd &
g : o . e . SLAbniEx 1066
Chilodonella cucullulus - - 21 6. 3 2 | .
C. uncinata . -l - 1.1 718 .. 1 4 ;
Cinclochilum ) R ' . : !
- margaritaceum ) - "1 2 {6 2 1 : N
.. Colnilembus pusillus - —_ 1 0 .3 3 ‘
Coleps hirtus ' - 1 -3 4 | 2 1} :
* Colpidivm campylum - — =T s 9 | 6 | YBLNgA & :
: - N I N © . | Marvax 1061 - :
. C. colpoda : L - - - . 8" 7.1 4 SrApetex 1004 Wy
*... Colpoda cucullus Tl = o= T 8 4 X .
" C. steind o= T= -1 4 6 |3 |
Cyelidium eitrullus — - 1] 8T |4 ST S
- C. glaucoma e —] e 9 .11 8 Stdpeteg 1099 . o E ;
Dendrosoma radians - - ] b - 8 | Brdoxtrovd & I :
: ' . y B R SLADEGER 1966 3
- . Dexiotrichides centralis — —_— =] 2.0 8 | 4 o Lol ]
Didinium nasulum e 1 6] 21 - 3
_ Dileptus anser ' -2 0 B |- = 4
Epistylis plicalilis R IR R b | -~ 3
Euploles affinis e . N 3.1 - 3 . RN
£. patella - | = | 8] 2. | -] 4 |Sukortex 1069 .-
Frontonia acuminala - 2 8 2°{ - | 3 . .
Gastrostyla steini . - -1 "2 T 1 18 | oL T
Glaucoma scintillans - —_ | - 2.1 .8 4 4 ScApztek 19064
Halteria grandinella L= 1 6 3 ' -} 3 ST s
Heliophrya rolunda "= | - & 8 | = | 3 |Budostrovh& T -
' . B SN PR I I _ . | SuAprEEk 1968 e
Hemiophrys bivacuolata - - |~ 1.1 38 8.1 3 ST e RS
JL. plenrosigma e A | 4 I 2 : y
- Lacrymaria olor - 2 0. 2 - g . . Coe o
Litonotus fasciola -4 = i 8 4 | Buhomtex iPod” - o 7 -
2 N, S
‘. A, 4
M . - B E[F
i
4




"( Table 1 continued)

e bos | nos | bms | ams po | 1 Author
e - - o . . LN . . eer -_..
© Lulamella TR R O Y I A Ol - B - S
- Metacineta mystacina - - 8 |5 = |78 | SuAprtrk 1064
™ Opercularia coarclala — b= ]2 0sT 4. 15,03 o
.~ 0. nutans e e 7.1 3 [*=>[ 4 |-Scdbrirovi &. ,
; ) . ) AR S SLApEGEX 1906
Phascolodon vorticella - -— 1 — - SrApECEK 1969
Ophridium sessile - 12 ] - SLLDECKOVA &

. Qaytricha fallax - - =
_ - Paramecium bursaria - -

- P.caudatum . Ce—

U P trichium " o _. e
.02+ Plagiopyle nasuta B T
. Platycola truncate = . [ —~"} -2

. POdOPkr!/afixa - . . -— . —-, .

"+ Platynematum sociale | — | —
Spirostomum ambiguum - -
. 8S.teres . Rl i
57 Stentor coernlens -} o~ | =
8. polymorphus ol
- 8. roeselt i - —
" Stylonychia mytilus =~ |~ |
- 8. pulrina o= =
" Tachysoma pellionella e
Tetrahymena pyriformis | — .| —
" T'huricola folliculata -— 2
Tintinnidium fluviatile - |- 3

var, emarginatum

Trachelius ovum : -
" Primyema compressum ..’ - =
. Urocentrum turbo : e
" Uronema marinum .. | -}
Urotricha farcla A - -
.Urozona buetschli - -
.. Vaginicola ingenita .. | = s} T

V.microstoma = | — | 1V f
V. slriala var. oclava . - -

: Vorticella campanula I R l

Viconvallaria .- . 7| e

=T = R O e CO S (o

e o ol pmewnl s

o S

ESEER

=<}

|l veavoasaao-3
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SpAprCex 1966

ZELINKA &
Marvax 1961
ZELINKA &

| Marvan 1961

StAvrikovi & .-

Suiprtek 1960
SLADECKOVA &
StApxtexk 1966

SLApEEEK 1969 .
SnApkGEr 1064

SLADEGEK 1664
SvAvrCex 1968 -

SLADB(':R(I;VAl &

Brinrtex 1960 .",'

SuAprckovi &
SrAveteEk 1966
Suiprixova &

"Sudprirr 1966 -

Sx;AvEéxoﬂ &,
: ASL:(‘DlE('JEK 1966 .

(340)
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. Acineria incurvata DUJ. . (342)
Occurrence in stagnant and slow-flowing waters, in activated

sludge (24). Predator, feeds i.a. on Colpidium, Cyclidium, Glaucoma.

Also associated with Paramecium caudatum. 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).

Amphileptus carchesii 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):
Temperature 1—25,5 5 °C.
0; 0— 8, err/l
Cog(free) 258 mgll

Amphileptus claoaredel STEIN

(= A. meleagris CLAP. & LACH.)
Stagnant and running waters; in small pools, eufgfrophic ponds, waste
water fish-ponds, activated sludge, also in brackish and in ' sea water .

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

ams (28).

Observed at (79, 88, 99, 40): e LT
. . Temperature 3,6— 22,6 °C.
pH 66— 84
"0, 0,2— 16,3 mg/l.
02-.satur'atlon02 170 9%
.CO; (free) 0 — 25 mg/l
LR Avess

Amphileptus tracheloides (ZACH.) MASKEL

Occurrence in stagnant and running wglzter's, planktonic (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):
Temperature 0 —g32%c
10y . 6,4—13,56 mg/l.
Co, (frgd ¢ -~ 3,3 mg/l.

.
= ey e T~
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Above all, in layers of the epilimnion which are rich in oxygen and

- ( st‘rongiy irradiated. (108),

Askenasia volvox CLAP. & LACH.

(= A. elegans BLOCHMANN)
In stagnant and slow-flowing waters, particularly in small pools. Phyto~

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

1

Observed at (40, 133): . Temperaturq 9l g Q. o
: PH L B~ 6 (81)
0, 6,4— 152mg/1
' COa(free) 64— 7 mgfl (343)
Aspidisca costata (DUJ.)

In stagnant and sloﬁ-—flowing waters.," particularly in small pools,
sevage purification plants. Polyphagous nutrition: algae, bacteria, and detritus.

Associated with Aspidisca lynceus, A. turrita. Increased occurrence in autumn.

bms (61, 79), bms = ams (28). For saprobic valency, see table 1.

Environmental spectrum:

: Temperature 0 — 30 °g. (l 18 23 40 46 80, 83 88 99)
plI 54— 94 .7 (18, 23, 46, 80)
) 0 — 22,4 mg/l.. " (1,18, 80, 88, 99, 133)
-coa(rrex) 0 — 42 mgl - (18, 67, 80, 88)
F NI, 0 — 31 mg/l. (1, 18,486, 80)
fre'}e/—-—————————‘——-wMIr(frel) 0 — 23mg/l. - (18) « ¢
tst .. 0 — 2 mgl. - (I, 80)- ”

| ~ salinity: agﬁ. g%o G ?r/% (%88)-38 55)
¢ number of bacteria per ml. : PM: 200 to, 3:5 x .10 (18)

Asﬁidisca lynceus EHR. -

Occurrence in stagnant and slow-flowing waters, particularly in small
pools and bogs, sapropel, sewage purification plants, also in brackish and in _
. sea ~ water: . Polyphagous nutrition: mainly algae, bacteria, detritus. Associated

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

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

Environmental spectrum:

Temperature 0 — 26 °C. "+ (1, 23, 40, 88, 95, 99)

pH © 86— 9.8 (23, 80, 88, 120) -

0, ) 0 — 24,8 mg/l ((l 238233;3;) 88, 120,. 13")
O,~saturation 0 —23¢ % 80 . A
2700, (tree) 0 — 21.8mgl. (1, 23, 80, 88, 99) -.

NH, 0 — 25 mgfl (80, 123, 138) :

HS - 0 — 1 mgll (80) S

NO, 0= L mgll (O

I




Aspidisca turrita EHR.

In stagnant and running waters, in activated sludge, tric&lihg

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):

Tempemture g 19 e@.

.. 8,2—17,8 mg/l.
CO.( free) 0 —16,2 mg/l.

S T I
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. ~ (344)
Blepharisma lateritium (EHR.)

Occurrence in stagnant and slow-flowing waters, especially frequent
in.small pools, sapropel. Polyphagous nutrition: algae, bacteria, detritus.
bms (61), os (56).

Observed at (1, 88, 99): Temperature 18 21,3 °C.
. 0O "—10 ‘mg/l.
.0 =saturation” 0 -0 %

COa(free) 0 —21,56mg/l.
Brachonella spiralis (SMITH) JANKOWSKI

( = Metopus spiralis SMITH M.contortus LEV.)

In stagnant and slow-flowing waters, particularly in small pools,
sapropel, Emscher tahks, Imhoff tanks, trickling filters. Bacteriophagous

nutrition, mainly sulphur bacteria. Associated with Caenomorpha, Epalxella,

Metopus, Pelodinium, Saprodinium. Increased occurrence in early summer and

summer (12). bms (61), ps (79). Observed at: - - . _
' P Tempemtur@ 1 ——20 °C. (99, 136)

L pH 6,2— 7,2 ©
- Oy 0 — 08mg/l, (9
, COz(free) 8,6—24 mgfl. (89) - .
NH, . 0 — 8 mgll. (9) -«:i.-
BS .. _0,8— 48mg/l. - (9) -
salinity: th: up to 0. 5% (th~ up to 0.1 %)

(55) (2)

Indicator for an autopurification process which has been stopped by HZS'

Bursaria truncatella O. F. M.

In stagnant and slow-flowing waters, particularly in small pools,
: wadr
sapropel, also in brack:.shLand in sea water . Polyphagous nutrition: algae,

ciliates, flagellates, rotatorians, pollen gralns. bms to os (61)m ps (121)

For saprobic valency, see table 1.

Observed at (1, 64, 100):
*Temperature: 7 —28 °C.
pH . 4 — 75
O, 5,4— 8,7 mg/!
CO, (free) . T.0—17.5 mg/l,
NH, . 0,2— 1,6 mgl.




Bursellopsis spumosa SCHMIDT
Occurrence in stagnant waters, planktonic. Polyphagous nutritions
mainly diatoms, flagellates, rotatorians. Increased occurrence in late summer.

Observed at '(40) s+ Tempera,ture 8 1--18,6 °C.

0, '—13 mg/L
_Cos(free) 0 — 44 mg/l

e e

(345)

Ca.énomorpha medusula PERTY

In stagnant and slow-flowing waters, particularly in small pool..,,
water
sapropel (70), also in thalassogenic bracklshland in sea . water. Feeds on

sulphur bacteria. Associated with Brachonella, Epalxella, Metopus, Peilodinium

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

in the conversion of organic _waste in a medium containing H?S.

Environmental spectrum (20, 60, 80 88, 9_))

_ Temperature 3,6— 20 °C.

- pH 6,2- 86
0y . 0 -~ 20,8 mg/l..

0?—-<;aturatlcn 0 —246 9,
_ €O, (free) 3,.0—101 mg/l.
- ~. NHy 0,1— 18 mg/l.
Campanelila umbellaria LINNE : Hg8 20— 22 mgll,

Occurrence in stagnant and running waters (47, 63, 90), sapropel,
‘also in athalassogenic brackish water. Feeds on bacteria. Associated with

Vorticella campanula. Increased occurrence in June (47). ams and bms (119),

— content (47).

ps .(70) . For saprobic valency, see table 1. Mostly at low O,

Carchesium polypinum (LINNE) (including C.polypinum

£. 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 Amphileptus carchesii (enemy %), 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 spectram (20, 89, 90, 130; optimum: 20):

i




’_l'empemturi*." 0 —25 °C- @d-8 °Q)°

pH - 64— 83 (7— 7,5) 13
- O ©0,2—14 mg/l. . (7—12 mg/h) .
BSB; . 4,1—13,6 mg/lL

CO, (Ir 0 —14 mgl. (3— 7 mg/})
NH, ree) -8 mgll. (0- 1 gl

number of bacteria per ml.x MF- 10”7 to 107 (about x 10 )

Chaetospira miilleri LACHMANN

Occurrence in stagnant waters. Polyphagous nutrition: ‘algae, bacteria,
flagellates. For saprobic valency' see table 1.

Environmental spectrum (ZU): Temperature 12 —19 °C. -

.pH . 7,6— 9 L
CO; ((free) 0 —11 mgl.®
NH, 0 — 06mgfl.

. (346)
Chaetospira 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): Tomperature 15 _éz o0,

pH - 71— 8.

0, - 10 —12 mg/l.
CO; (free) 0 — 6mg/l.
NH, 0 — lmgfl.

-

Chilodonella cucullulus (0.F.M.)

In stagnant and running waters, particularly in small pools, in moss,
purification plants .'P@iyphagous nutrition: algae, bacteria, detritus, flagellates.
) increased_ occurrence in spring. - Inoms zones (61,79), bms ranges (119),
pAs zoﬁe (56) . For Asaprobic valency see table 1.

Environmental spectrums
Tcmperatur@ 0 — 40 °C. (1,18, 23, 52, 88, 99, 130)

.- pH 6,3— 8,6 (18, 23)
0, 0 — 69,4 mg/l. (18, 23, 88, 99, 130)
Oz—saturatlon.() —132 (88, 130)

Co =(fme) 0 — 72 mg/l- (18, 23, 67, 88, 130)

- NH, 0.1—100 mg/l. (18) S

. NH(free) 0 — 20 mg/l. (18) L

H,S 0 mgfl. (18) e :

salinity: th: up to 1.0 % (1, 18, 38, 55)

‘ ath: up to 0.7 % (18)

number of bacteria per ml.: PM: 1.4 x ‘105 - 107 (18)




Sy

Chilodonella uncinata EHR.
] (= €. dentata FOUQUE)

In stagnant and running waters, partvicularly in small pools, in moss,
sapropel, purification plant. Polyphage: .feeds on algge, bacteria, detritus,
flagellates. Increased occurrence in spring and autumn. ams (61,79), bns (121) .
For saprobic valency see table 1.

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

S. Tomperature 0— 50 °C. - (@5°C)

- pH © 4— 9,6 . (6.6—7.b) o A
S0y 00— 152mgfl. . (0,1—1mg/l)
02-sa_tur‘a‘tion 0170 9% . ) C
Z.-00, - 0—200 mgl. ~ (10—25 mg/l

" 0—160 mg/l.*  (0— 2 mg/l)
00— 20  mg/l. (60— 0,6 mg/l)

0— 2 mygl (0)

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

ath: up to 1.5 %

2

number of bacteria per ml.: PM 3 x 107 ~ 17 x 107 over 19?_)

Chilodontopsis depressa PERTY .

-

Occurrence in stagnant and 7r,unhing waters, particularly in small pools,
in moss (108). Feeds. on algae. Increased occurrence during the summer.

Environmental spectrum (1, 80, 88):
Temperature 4 — 16,3 °C.
pH 74— 9.2. _
B O 2,1— 24,8 mg/l.
Q. -saturation 4 -—-280 %
2; CO;(free) 15— 23 mgll.
- NHy 0 — 4 mg/l
LS 0 . mgfl.. - '

Chi.lodontopsis vorax (STOKES)
(= 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):




Teinperature 5,5—23 f’(l

rH . -7,2— 8
0, . - 8,6—12,1 mg/l
_ CO, (free) 0 —1L5mg/l
salinity in per cent: thy: up to 2.5 (55)

Special ecological literature: BRAGG (1960).

Cinetochilum margaritaceum PERTY

in noors
In stagnant and running wateérs, particularly in small pools,/in

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

detritus. Associated with Cyclidium glaucoma, Paramecium caudatum. bms (61),~

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

Tempemtule 0 —45 °C. : (18 °C)
Envxronmental spectrum: . (18, 88, 99, 119, 1?0,142) (142)
pH S Bd— 9,7 e (64 —7,2)
", L. (18,83,1200 - - .+ (18, 60) )
0, -0 —225mg/1 oo T (6—6mgfly -
. - .(1,18,66,88,130,00) - (18) :
BSB,; 11 —86 mg/l- R
~(130) SR
;co (free) 0 —d48 mgl- 7% (16—30 mgfl)
o ©(18,88,00,130) .0 (18) - .
T, 0 — 80 mg/l. " (0—20 mg/l
) N:” frec) 0 — 68 mif} . ( g/)
salinity: th.: up to 1.56 %

ath: vp to 1.0 % (18)

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

Cohnilembus pusillus (QUENNERSTEDT) KAHL

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

activated sludge, trickling filters. Bacteriophage..Associated with Cyclidium

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

Observed at (83, 137):

Temperature 0. —26 °C. -
pli _ 7T -9 7

0, . 0,3—17,0 mg/l.
CO, (free) 0 —15 mg/l.

-salinity: : th: up to 2.0 %

Cohnilembus verminus (O.F.M.)

In stagnant and running waters,‘baetériophage.

Observed at (1, 40, 88):
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".I‘dmpemture 8 —11 °C.

A 2,3— 9,7 mg/l.
CO, (free) 0 —10 mg/l.
NH, 0 — 0,2mg/l.

Algo in marine habitats. (56).

Coleps biscuspis NOLAND

QOccurrence in stagnant and running 'waters. Polyphagous nutrition:

feeds on algae, detritus. Increased occurrence in late sumnmer.
) o Temperatwe 13 —27 °C.
Observed at (1, 23): pH P T 88— 8,8
0, . 2,6— 9,2 mg/i.
CO; (free) 0 —29,6 mgll.
NH, . up to &Bmg/l T -

Coleps hirtus (NITZSCH)

-In stagnant and running waters, particularly in small pools, in
activated sludge, Imhoff tanks, trickling filters. Polyphagous nutrition:
feeds on carrion, algae, ciliates, detritus, flagellates. Associated with

Cinetochilum margaritaceum, Cyclidium citrullus, C. glaucoma. Increased oc-—

currence in spring and autumn. In bms zones (61, 79), ams and os (119). For
saprobic valency see table 1.
Environmental spectrum:

Temperatme 1 — 380 .°C.. - (16 —20 °C)
oy - (1, 18, 23, 40, 80, 88, 99, 130) (1, 40, 66)

pH -_....-_"_~‘_4,7-—: 0,6 (18, 23, 31, 80) . (6,5~75) (18)

0, "0 — 38 mg/l. 0,1—2,0 mg/l

. (1, 18, 23, 40, 80, 88, 99, 130)

BSB; . 6 —~ 15 mg/l

: (82, 130) BRI B

CO, (free) 0 —140 mgl. . - "(IO—Iﬁmg/I.

NH, 0 — 26 mg/l, S {0,105 mgfl)

NH, (free) 0 — 1,5mg/l. S0 —0,06 mgfl)

S 0 .— 2 mgfle L foa. e
. salinity: th : up to 0.35 % (c! 18)

ath: up to 0.35 %

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

Speciai ecological literature: BICK 1966 b).



o
- (349)
Colpidium campylum (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

Colp.idium colpoda. Enemies: Enchelys mutans, Litonotus lamella, Stentor coeruleus.

Increased occurrence in .autumn (133). ps (119), sporadically in ams zone,
concentration in ps r'ange (140) . For saprobic valency see table 1.

Environmental spectrum (18 83, 121):
Temperature 3 — 30 °C

pH 4 — 89
. 0 — 11 mg/l.
'co._,,(free) 0 —200 mg/l
NH; 0,2—160 mg/l-
. NH, (free) 0 — 16 mg/l-
salinity: th.s up to O. 55 s
6 7

number of bacteria per ml.: D: 20 x 10_ to 15 x 10

PM: 9 x 105 to L x 10°

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

Colpidium colpoda (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, flageilates. Associated with

"~ Cinetochilum margaritaceum, Colpidium campylum, Glaucoma scintillans. In-

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

in ams ranges (79) .For saprobic valency see table 1.
, ges (79) P Temporature. 15— 30 °C. (18, 88, 99, 119, 130)

D 62— 83 (18, 119)
Environmental spectrum: .. 0 — 16 mgl. (18, 81, 88,99, 130, 132)
BSBS T2 3810 mgfl. (81, 130)

Co, (free) 0 — 56 mgfl. (18, 88, 09, 119, 130) -,
NH, 00— 26 mg/l. (18, 123, 138) N
NHa (.free) up to 256 mg/l. (122) - R
H,S ., . up tol8 mgl (79)
salinity: th : up to 0.6 % (2, 18, 26, 38)

number of bacteria per ml.: PM: = 2.2 x 104 - 1.7 x 107 (18, 138)
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Colpoda cucullus O.F.M.

18
(350)

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

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

flagellates. Associated with Paramecium caudatum, P. putrinum. Enemies: Leucophrys

putrinum. Numerous in ams zones (61, 79), bms (121), ams - ps zone (107) For

saprobic ‘'valency see table 1.

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

Temperature 5 — 40 °C.-
pH - 44— 8,6 .
0, 04— 8 mg/l.
BSB; 13,6— 24,56 mg/l.
COR ('free) 0, 3--136 mg/l.
0,2— 26 mg/l.

NHa(free) up tot 2 mg/l.
salinity: : th: up to 0.35 %

number of bacteria per ml. : 1.2 x 106 to 4.5 x 10

Colpoda steini MAUPAS

] :

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

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

Environmental spectrum (18):

Temperature 65— 456 °C. = (4 1,83, 142)

pH 4— 05 {+ 83). <
0, © o 0— 123mgll. (4 117)
00, (free) 0-—200 mg/l. - . .-
NH 0—120 mg/l.

NH (free) 0— 30

salinity:. s th :

up to 1.4 % (+ 38)
ath: up to 1.0 % '

2.5 x 10° to 135
L7 x

g

number of bacteria per ml.:

PMs 10° to 2

Condylostoma vorticella (EHR .)

x 10°

X 107

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

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

Environmental spectrum (80):




Cof, Temperature 2 — 19 .°C. -
.. 'pH 7.4— 9,26 X
R 0 X © 02— 38 mg/l
'Oé;:-sa_tijr"a'tioru 2 —360 %

. €. 00, (Ifree) 18— 38 mg/l
o NHp 0 — 4 mgl. (351)
CTHS T 0 = TL1 mgll .

salinity: : th: up to 0.92 % (31)

Cothurnia annulata STOKES

In stagnant waters, Polyphagous nutrition: feeds on algae, bacteria.
Increased cccurrence in spring and autumn.

Environmental spectrum : .
P (90) Temperature 7 —21 °C,

pH 7.2— 1.8

0, 9 <13 mg/l,

CO, ( free) um 3 mg/l

NHy 0 — 0,5 mg/l.
6 6

number of bacteria per ml.: MF: 10" ~ 3 x 10

Special ecological literature: NUSCH (1970).

Ctedoctema acanthocrypta STOKES

In stagnant and running waters, particularly in small pools.
Feeds on bacteria and detritus. Increased occurrence in winter.

Environmental spectrum (1, 80):
: Temperature 2 — 20,6 °C.
: pH . 74— 8,8
© 0, 0,3— 22,4 mg/l
O,-saturation 3 —200 %
- % 00, {free) 15— 26 mgfl.
" .NH, 0 ~ 4 mgf-
NH, (free) 0 — 0,6 mg/l.
Cyclidium citrullus COHN

In stagnant and running waters, in small pools, in moss, waste
water fish-ponds, trickling filters. Bacteriophage. Increased occurrence in .
autunn (133). ams (61,79), ps (53 _. For saprobic valency see table 1.

Environmental spectrum (1,18, 142):

Temperature 0 — 40 °C. . (25 °Q)

rPH 57-- 9,8 . (6,6 —700)

0, 0 — 16 mg/l.  (0,1-0,5 mg/l)
CO; (free) — 64 mg/l.
NH,. —110 mg/l,  (0—1 mg/l}

0
1 0 ’
NH; (free) 0 — 2 mg/l.  (unter 0,06 mg/l)
H,S 0 — 13mgll. (9 \yggq than

salinity: : th: up to 5.2 % (Less than 0.05 %)
. ("' %0, 38, 55)

ath: up to 3.5 %
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In case of mass propagétion, it characterises the ams zcne .(18).

-Special ecological literature: BICK (1966a) .

Cyclidium_glaucoma (O.F.M.)

In stagnant and running waters, particularly in small pools and
in bogs, in moss, sapropel, activated sludge, Imhoff tanks, trickling filters.

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

margaritaceum, Coleps hirtus. ams (61), in a - bms and ps ranges (121).

For saprobic valency see table 1.

: T TMemperature 1 — 51 °C. . (1, 23,40) .
Environmental spectrums c. pH 14— 9 (23, 108)
t 0, -0 — 159 mg/l. (1, 23, 40, 88, 94) .
:Ozgasaturation 0 —-236 % - (88) : :
&L 00, ((free) 0 —114,2mg/l. (1, 23, 67, 88, 99) :
CUENH, U 0 = tsmgh.. () . . - |
salinity: : th: up to 3.1 % . (38, 85)

Cyclidium lanuginosum PENARD

In stagnant and running waters, particularly in small eutrophic pools,
in activated sludge, trickling filters. Stenophage: feeds on bacteria. ams (79).

Environmental spectrum (80, 137):

Temperature 2,7— 22 ol
Ll pH T.4— 9,2

~ o 0s 0.2— 24,8 mg/lL
O, ~saturation2 —235 9 .
o C0g(free) 0 — 28 mg/l-
“"NH

4 . 0 — 4 mgfl
CHS 0 = 12mgle
salinity: : th: up to 2.0 % (55)

err*colophosis mucicola STOKES

In stagnant and slow-flowing waters, particularly in small pools and
moss . Polyphagous nutrition: algae, bacteria.

Environmental spectrum (18, 99): Tf{mperaturc 10 —~50 °C.

p 64— 8,86 !
0, - 0 — 8,7mg/l.
CO, 0 —30 mg/l.
NH, 0 —18 mg/l.

- salinity: : ath: up to 3.7 %




Dendrosoma radians EHR.

'In stagnant and running waters, in waste water fish-ponds, also in
thalassogenic brackish water. Predator: feeds on ciliates. Associated with

Campanella umbellaria, Carchesium polypinum, Heliophrya rotunda. Incréased

-occurrenc; in summer (51, 113).. In ams and bms‘zones (51a), ams to oé (98).
For saprobic valency see table i.
Observed at:
temperature 0 - 21 °C. (40)

Dexiotrichides centralié (STOKES)

In stagnant and running wétersa Bacteriophage. Associated with

Trimyema compressum. ps (79). For saprobic valency see table 1.

Facultatively anaerobic, sensitive to pli~variations(79). .

(353)

Di.dinium nasutum (O.F.M.)

In stagnant waters, particularly in small eutrophic ponds, in

-

water
purification plants, also in braokishLand in seagwater + In plankton and

benthos. Predator: feeds on Halteria grandinella, Paramecium. Associated

with Nassula ornata. Increased occurrence in autunn" (66) . bms (61, 79), ams (121).

- For saprobic valency see table 1.

e e s

Environmental spectrum (11, 31, 40): , e
Temperature. 0 —25 °C.

pH 6 — 8 L

- 0, 0,6—13,6mg/l.

Co, 0 — 4,2mgll.

NH, . 0 — . 1,8mgfl.

Dileptus anser (O.F.M.)

In stagnant and slow-floﬁing wateré, particularly in small eutrophic pools
water

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

A

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): Temperature 0 .22 o .

0, 4 14,5 mp/l.
| . »5 mgfl,
- NH 0,1— 0,6 mg]/l.



Dileptus cipas (CLAP. & LACH.)

Particularly in small pools, but aiso in/g%ﬁer types of water.

In activated sludge. Predator: feeds on ciliates and flagellates. -._;
Increased occurrence in summer (133).

Observed at (88): ‘Temperature 0 —21,3°C.

0,/ 2,0 9.2 mgli-
CO; (free) 3,6—2L1 mg/l.

Epistylis coronata NUSCH

In stagnant wavers. Polyphagous nutrition, feeds on bacteria,

detritus. Increased occurrence in winter (90).

Temperature 2 —12 °C."
Observed at (90): . : pgnpbm ! 72— 17,6

0, o8 =14 mgfls

CO,(free) ,2 — 8 . mg/l.

N6~ 2 mgl.

Special ecological literature: NUSCH (1970} .

Epistylis calea EHR.

In stagnant and running waters. Phytophagous nutrition: feeds, above
all, on algae. Increased occurrence from spring to autumn.

Observed at (90): Temperature § —21 °C. (354)
‘ pH- - . - 7,2 7,8 o
0, . 6 —12 mgfl. ‘
CO, (free) 1,6—12 mg/l. _ |
NH, - 0 =2 mgll.

6

number of bacteria per ml.: MF 7 x-lO5 -8 x 10
Special ecological literature: NUSCH (1970)

Epistylis hentscheli KAHL

In staggnant waters. Bacteriophagous nutrition.

Observed at (90): Temperature’ 2 15 °C,
pH - . 7.2-1,8
0, : 7 =12 mg/l.
CO,(free) 2 — 8 mg/l,
'E\HL . 0 — 2,6 mg)l.
6 6

number of bacteria per ml.: MF: 107 -~ 7 x 10

Special ecological literature: NUSCH (1970).




Epistylis plicatilis EHR.

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 quadripartita (enemy ).,

Increased occurrence in summer. ams (61),
table 1.

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

f—['e;xﬁperntum -4 —27 °C.

pH 6.6—12
0, 2 —12 mgfl
002 (free) 0 — 8mg/l.
NH, . _O_ —10 mg/l.
number of bacteria per ml.: MF: 1.1.

Euplotes affinis DUJ. ( E

.
.

X 106

.charon (0.F.M.) STEIN)

bms (79). For saprobic valency see

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

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

Polyi)hagous nutrition:
ams to bms (62). For saprobic valency see table 1.

Environmental spectrum (18):

Tempemfum 0 —92 °C.

.+ (-1, 95, 89, 130, 138)

(4 80)

pH* " "tga 9,9

LT e (- 116)
- 0p - . 01—38 mg/l. .

Co T (4= 1, 96, 99, 130, 138)
BSB, e {1,8—-245mg/l

€O, (free) 0 —64 mgl. o
S (+ 1, 95, 99, 130, 138) a
NH, 0 —18 m"/l "
: - (+ 116, 138)

NH; (free) 0 — 0,2 mg/l.

SLS. 0 — 1,2 mg/l

salinity: :

algae, flagellates, bacteria, detritus. bms (61,

2 (T~ 745)

(0—0,56 mg/ly

PR

th: up to 3.5 % (+ 2, 38, 85)

{, ':

79),

,(ml lnmﬂ;
C(180) ¢ e T

'(355)

(less than 0.35 %)

number of bacteria per ml.: PM: 370 to 12 x 106 ( +.138)

|




Euplotes patella (O.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 saprobic valency see table 1.

hnvxronmental spectrum: »Tempemturc 0 —95 °C T (11 . OC)
(1, 18, 40, 65,139) " (1, o0)
pH . B,7— 9,3 o e o
0 R s, 08y
U, 0 —38 mg/l. . v 01— A
"CO (18; 40, 80, 88) . g ‘8) 1,0 mg/)
NH (free) 0 —66 mg/l. (18,40, 80, 83, 88)
- B 4 0 —10- lng/l. (18)
o HS._ - 0 — 1 mgl. L N
salinity: th: up to 3.1 % (fresh water)

(2, 13, 38, 55, 139)
ath: up to 0.2 % (13)
number of bacteria per ml.: D:1.2 x 106 to 6 x 107

PM:8000 to 16 x 100 (18)

Frontonia acuminata EHR.

In stagnant and running waters, particularly in small eutrophic ponds

and lakes. Also in bogs and moss, in waste water fish-ponds{(53) . Feeds on algae,

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

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

Environmental spectrum (9, 23, 66, 80, 88, 99, 133)
. Tcmperatura 1 — 31 °C. .

. - .. .. pH 62— 9,3
' h 0, . 0 — 22,4 mg/l.
z—saturatlon 0 —207 9%
CO, ( free) 0 — 37 mgft.
. NH, 0 — 3dmg/l..
T HGS - 00— llmg/l.

Frontonia leucas EHR.

(including : F. leucas var. vernalis EHR.)
Tn stagnant and running waters; in small pools and bogs, in moss, in
. trickling filters. Polyphagous nutritions mainly algae, ciliates, detritus,

flagellates, rotatorians. Associated with Frontonia vesicula.Maximum of
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distribution in autumn (133). Numerous in ams zones (121), more (356)
rarely in bms or os ranges (121).

Environmental spectrum:

- Temperature 1 — 32 °C. " {1, 40, 80, 88, 99)

<upH 12— 9 (80, 117)
i 0 e 0 — 24,8mgfl. (1, 88, 130)

t‘ozﬁsatu_lja?iolj 0 —234 % . (80, 88, 130)

% €0 free) 0 — b67,6mgfl. (1, 80, 88, 99, 130)

Lo NH, - 0 — 6,2mg/l. (80) .
. H,S .0 — B7mg/l.  (80) -

-salinity: th: up to 7.2 % (Optimum below O.i%)
(2, 25, 91) (2)

Gastrostyla steini ENGELMANN
In stagnant and running waters. Polyphagous nutrition: algae, bacteria, . |
ciliates, flagellates. For saprobic valency see table 1.

Environmental spectrum (18):

Tempeorature 5 —35 °C. . (142)
pH 66— 96 . ...
0, - 0 — 9mgll
“ COy(free) 0 —72mgll.
NH, 0,1—86 mg/l.
salinity: ath: up to 1.0 % fresh water

number of bacteria per ml.: PM: 6 = 104 -8 x 106

Special ecological literature: BICK (1968a) .

Glaucoma scintillans EHR.

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 Colpidium colpoda, Tetrahymena pyriformis, Paramecium putrinum. -

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

valency see table 1.




Environmental spectrum (18):

- Temperature 0 — 35 °C. (+1 -40, 88, 119)

pH 38— 86 - ... . (1—8)

O, 0 — 14,2mgll- S (0—1mgfl)
T (41, 40, 88, 119) - o

CO;(free) 6 —200 mgl. . (+ 88)

NII, 70 —300 mgfl. (15 —30 mg/l)

(---138)
NH, (fr'ee) 0 — 10 mg/l. ' (0—2 b mg/l)
H;8 0 — &5 mg/l. (79) o

salinity: (less than 0.05%)

th: up to 0.6 % (+_3_§)

ath: up to 0.2 %
6

number of bacteria per ml.: D: 2.5 x 10 to 148 x 106 {over 100 x 106)

Special ecological literature: BICK (19066a). (357)
357

Halteria. cirrifera KAHL

In stagnant water. Phylophagous nutrition, feeds mainly'on algae.

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

: Temperature  2,9— ) o
Environmental spectrum (90): g b 702_" léeg _C'
0, L4— 38 mgl

02~satur‘a‘clon 12 —-360 9

CO; ( free dod-— 23,4 mg/l.
NH, 2 0,1— 2,6 mg/l
st 0 — 1,2mgl

Halteria grandiﬁella (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 Cyclidium citrullus. Enemy: Didinium

nasutum. Maximum ° distribution from spring to autumn. bms (61,79) . For saprobic
valency see table 1.

Environmental spec trums

'Tcmpemture 0,8— 35 °C . " (um 2B °C)
o (1, 18, 23, 64, 92, 09, 142) (142)
pH . . 52— 95 (6,4—7,6) -
.0 (18, 80, 92) A.(18,66,92)
0, .0 — 38 mg/l (0,1 —5,7 mg/fl)
(1, 18, 23, 64, 92, 99) (18, 133)

Oo-saturation 0 —360 %
CO; (free) .0 — 66 mg/l
(1, 18, 23, 64, 92, 09) -

(80,88)

© (6—30 mg/l),"
(18, 64) .

NH4 0 — 25 mgfl . 80— 05mg/1) .

(18, 64, 80) “(18) o
NH, (free) 0 — 0,8mg/l (18) (0) (18) ;
Hgs 0 — 2,3mgfl (18, 80)

salinity:

ths up to 0.35% (2,18, 38,55)

(fresh water) (18) ‘




. ' L
~ath: up to 0.2 % (18) -

number of bacteria per ml.: PM: 33 - 17 x 106 (18, 64)

~ Special ecological literature: BICK (1968a).

Heliophrya rotunda (HENTSCHEL) MATTHES

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

Predator, feeds on ciliates. Associated with Campanella umbellaria, Carchesium

polypinum, Epistylis hentscheli. Increased occurrence in autumn. bms tc os (93).

For saprobic valency see table 1. ‘ : -

Hemiophr&s bivacuolata KAHL. -

(including H. bivacuolata f. polysaprobica KAHL)

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

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

pidium campylum, Glaucoma scintillans. ams and bms (20), os (56), ps (118). (358) -

For saprobic valency see table 1.

Hemiophrys pleurosioma (STOKES)
_In stagnant and slow-flowing waters, particularly in small pools.

Predator, feeds on ciliates, flagellates. Associated with Colpidium campylum,

Coleps hirtus, Halteria grandinella. Increased occurrence in late autumn (133).
In bms zones (119). For saprobic valency see table 1.

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

%é)mpcrdfufé 14— 25 °C

rH 62— 9 _ . _ . ‘ o
(% 0 — 22,4mgfl |
~saturations 0 —~230 % o
2 CO;(free) 0 — 02 _mg/L
'NH, 0 — 18 mg/l
H,S 0 — _ 08mgfl
,Sé}inity in %: ths up to 0.35 %

nunber of bacteria per ml.: PM: up to 18 x 106
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- Lacrymaria 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 Blephariéma coeruleum, Lacrymaria olor, Ophryoglena

oblonga. In os zones (86).

Observed at: . . o ' e
Temperatur 6 —~19° °C - (1,989, 134)

L0, - . 1,8—10,7 mg/! (1,99 -

00, free) 4 —18 mg/l = (1)~

salinity: th: up to 2.13 % (85, 134)

Lacrymaria 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. : _ ;

Envi. ronmental spectrum: Tcmpemtmf_ 0= 25 °C, (1, 20, 23 40, 88, 99, 130)
. pH . 64— 9 © (20, 28, 66)
0, 0.2— 13 mgfl. (1, 26, 23, 88, 99, 130)

O?nsaturatlon 0,2—100 9,
.00, (free) 0 — 56 mgfl, (1, 20, 23, 88, 99, 130)

"NH 0 — 10 mgfl, (20)
‘NHs (free) 0,3~ 3,8mg/l.~ (130) R
H,S _ up to.05mgll-  (20) ,'.*~?“£;i
salinity: th: up to 2.5 % (55) '

£

Lembadion bullinum PERTY

In stagnant and slow-flowing waters, particularly in small pools,
Polyphagous nutrition: mainly algae, bacteria, detritus, flagellates. ' (359)

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

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

_ T.empcmture ._3.",5)'—_—_2—0 . °C.
pH- ' 64— 7,2 .
Q, 3,7—12,3 mg/l.
O,-saturation 32 —71 %
CO, ( free) 1 l—~152mg/l
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Litonotus fasciola (EHR.).

In stagnant and running waters, in activated sludge, Imhoff fanks,
trickling filters. Predator: feeds on ciliates, flagellates. Maximum -
distribution in autumn. ams (79), bms (6i). For saprobic valency see table 1.

Environmental spectrum:

Temperatum 0 —24,8°C. (20, 99, 88, 129)
pH S T 8 (20, 88)

. 0,3—22,5 mg/l, (20, 88, 99)
Con(free) 0 —57.6mg/l, - (88,99)

)  NH, 0 — 1,5mgll (1. | : .
‘ HS. o mgll.  (20) S , .
salinity:  th: up to 4O % * (2, 20, 55, 85, 88)

Litonotus lamella (EHR.) SCHEW.

In stagnant and running waters, particularly in small pools, in
. mOSS, sapropei, 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):

’_Tmnpemmure 0 —35 °C. =~ - .12 °0) -
' - (41, 40,129, 142) SO (149)
pH 60—- 9,4 S e (By6—T,6)
.0, - 0. —13 mg/l- - (0—1 mg/l)
(+ 1, 40, 129) : L :
CO, (free) 0.—64 mgl.. . - ' “(10—20 mg/)
NH -0 —30 mg/l, . . - (0— Z21mg/l)
H; (free) 0 — 0,6 mg/l. : . .
H,S o0 -5 mgh. 0
salinity: th: up to 3.5 % (fresh water)

ath: up to 0.35 %

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

Optimal living conditions in ams zone. Special ecological literature:

BICK (1966a).

Loxocephalus granulosué KENT

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

bogs, in sapropel, activated sludge, Imhoff tanks, trickling filters, also .
water
in thalassogenic brazkish and in . sea water . Polyphagous nutrition: algae,

bacteria, detritus. In ams zones (61).

SUURPURUUPON .~ S




'!l‘emperuturi 0 - . 17.5 °C
- 0, N 00— 22,6 I\ng/h
‘ CO, (free) ‘ 0_——.114,'2 En’g‘/!- .

Loxocephalus plagius (STOKES)

Observed at (88, 99)

In stagnant and slow-flowing waters, particularly in small eutrophic
poals, in sapropel. Bacteriophagous nutrition. In ms - ps Zones (56) .

Environmental spectrum (18):
Temperature 6 —26 °C

pH . 604_ 805
0, 0 — 8 mgfl.
CO; (free) 0 —65 mg/l.
NH, 0,3—18 mg/l .
H,S - 0 — 1L,56mg/l.
salinity: th: up to 0.35 %; ath: up to 0.2 %
6 6

number of bacteria per ml.: D: 100 - 165 x 10

Loxodes rostrum (O.F.M.)

In stagnant and slow~flowing waters, particularly in small pools
and bogs, in sapropel, activated sludge, in trickling filters, also in

wwter :
bmckish‘[and in - sea water. Polyphagous nutritions meinly algae, bacteria,

detritus. Associated with Tachysoma pellionella, Spircstomum ambiguum. Increased

occurrence in autumn. bms (121) .

‘Observed at (1’ 88’ 99)’ Témperature .'1.5-—21“- _“‘C.'.
: pH G,4— 7,2
O, 0,3—10,9 mg/L
CO; ( free) 1,4—57,6 mg/b
Optimum living conditions on the edge of the anaerobic zone (71).

Loxodes striatus (ENGELMANN) PENARD

In stagnant and running waters, particularly in small pools.

Stenophagous nutrition: detritus. Associated with Prorodon viridis Spiro-

stomum teres.

Observed at (1, 71, 99): A
' 4..Tcx‘nperatﬁr9 1 25 e,
0, .- 01—14,2mgll
00, (free) 2 —30 mg/t

‘salim‘.ty: th: up to 0.3 % (55)
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Loxophyllum lamella CLAP. & LACH.

In stagnant and runhing waters. Predator: feeds on ciliates and
t“lagellates. In bms ranges (61).

Observed at (83): Temperature  1,8— 22,5 °C \'

0y 3,6— 16,3 mg/L\'
Oz-saturatlon 38 =160 %
CO;(free) 0 — W7 mg/l

Loxophyllum meleagris DUJ.

In std gnant and running waters, activated sludge, in trickling filters,
v :
Wik
also in thalassogenic brackish[and in sea water. Predator, feads on ciliates,

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

Observed at (88): Tmuperat.ufe~ 5~ 8 °C -

0, . 6,3— 9,7 mg/L
Oo—saturation &3 A
CO, free) 1,6— 2,1 mgfk

Mesodinium acarus STEIN

In stagnant and running waters, also in thalassogenic brackish water.
Polyphagous nutrition: mainly bacteria, ciliates, flagellates, detritus. In-
creased occurrence in autumn.

Observed at: - e
Femporatur "2 —18,5 0.~ < (1, 99; 134)-
pH God— 7,2 @) - .
0, _ 8,8--11,1 mg/l.. (1,99,
CO, (free) 66161 mg/l.  1(99)  ~

salinity: th: 2.28 /,

Mesodinium pulex CLAP. & LACH.

In stagnant and running waters, particularly in small pools,
also in athalassogenic brackish Land in gsea water Polyphagous nutrition:
mainly algae, bacteria, ciliates, flagellates. bms and ams (109), bms to os (98).

Observed at (AO, 88, 8g):
Temperature 1 =21 °C
0, 0 —13 mgfl
CO, (free) L1575 mgfh .
salinity: th: up to 6.0 % (2, 55, 85)
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Metacineta mystacina (EHR.)

In stagnant and slow-~flowing waters, also in thal"aésogenic brackish

water. Predator, feeds on Carchesium, Cyclidium, Halteria. Associated with

Coleps hirtus, Stentor roeseli, Urotricha farcta. Increased occurrence in

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

Environmental spectrum (20f):

;;f[‘émperatilre ‘5 —25 . °C.

pH 6,6— 7.5
0, 0,3-10 mgfl
NH, .. 0 —05 wmg}

Metopus es (O.F.M. ) KAHL
In stagnant and running waters, particularly in small pools,
_ eutrophic ponds, in sapropel, in Emscher tanks, Imhoff tanks, trickling
. Awodev-
filters, also in athalassogenic brackish/ and in sea water. Polyphagous.

nutrition: mainly algae, bacteria, detritus. Associateel with Caenomorpha,

Epalxella, Pelodinium, Plagiopyla, Saprodinium. 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
Stendstdlin the H S-medium.

Environmental spectrum (1, 9, 82, 88, 99, 136):
Temperature 1 —20 gy

pH : 6,2— 7.2
© 0y 0 — 7,3mg/l
€0, (free) 0 —09 mgll \
NH, 0 —10 mg/l .
H,S 0 — 48mg/lL
salinity: th: up to 0.3 % (55)

Special ecological literature: BICK (1957).

Microthorax pusillus ENGELMANN

In stagnant and slow-flowing waters. Polyphagous nutrition:
algae, bacteria, detritus.

Environmental spectrum (18, 88, 130):

-
* .

(362)




o ) _ 33
b Teriiperature = 1 — 26 °C,
pH 58— 83 .
0, _ 0,8 & mgll..

Op-saturation 0 —100 % .
BSB, 13,6— 24,6 mg/li’ -

CO; (free) 0,3— 65 mgli
NH,, -0 — 13 mgfl

galinity: th: up t00.35 %

ath: up to 0.2 %

number of bacteria per ml.; PM: 300 - 25 ¢ 105

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 Holophrya discolor, Nassula elegans.

Observed at (88 99):
Temperutme 1--20,5 oQy,

| 0—10,7 mg/l.
CO, (free) 0684 mg/l

Nassula aurea EHR.

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

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

Observed at (130): Tempemture " 8,4--427780

Oy 3,2— 8,5 mg/l -
ozusaturatlon 33 —80 . 9% .-
. BSB; U R1—24.5 mg/L
:)CO;,( free) 03— 3,0 mg/l) _
) NH; up to 3.7 mgfl (363
salinity: th: up to 0.3 % (56) _ | )

Nassula elegans EHR.

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

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

with Nassula aurea; Tachysoma pellionella. os (79), bms (61).

Observed at:

lcmpemture 1..) 62 °C. (l 52, 99; 116)
) 0,2~ 8,8 mg/l. (1, 99)
NHA up to 0,1 mgfl. . (l)

salinity: th: up to 0.3 /) (55)




Opercularia allensi STOKES

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

Associated with Ophrydium crassicraule. Increased occurrence from spring to autumn.

Environmental spectrum (90):
'lompcmture 2 .__20 °C

pH oo . 0.5—* 8
0, 3 —13 mn'/l
002 (fr(:l) 2 —12 mg/L . -

0. —10mg/l 6

H, s
number of bacteria per ml.: MF: 10 - 8 x 106

Special ecological literature: NUSCH (1970).

Opercularia coarctata(CLAP. & 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 1022 °C

pH 56— 8 =
0, 9—11 mg/l
o €O, (free) 215 mg/l
"NO, . . up to28mg/l : _ 6

_ number of bacteria per ml.: MF: 2.x 10° = 5 x 10
Special ecological literature: NUSCH (1970).

Opercularia nutans EHR.

In stagnant and running waters. Bacteriephagous nutrition.
Increased occurrence in June. For saprobic valency see table 1.

Environmental spectrum (20 g): Temperature 4 -—25°C&

- ‘pH 6,6— 8 -
s 9 12 mg[l
NH, . - 0 —12 mg/lx

(364)

Ophrydium crassicraule PENARD®

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

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

Environmental spectrum (90):

Temperature § —17 °C,

pH 70— 17,8

0, . 7. —13mg/l,

CO,(free) 2 —12mg/l,
CNH, -0 = 2mgll

13

s e



. '35
. . ") ' 6
nunber of bacteria per ml.: MF: 100 - 9 x 10

Special ecological literature: NUSCH (1970).

Ophrydium sessile KENT

In stagnant water. Bacteriophagous nutrition. Increased occurrence

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

‘Ophrydium versatile (O}F.M.)'

In'stagnanf and running waters, particularly in small pools, eutrophic
ponds and bogs, also in thalassogenic brackish and in sea water... Polyphagous

nutrition: algae, bacteria, detritus. Maximal déstribution in autumn. os and bms
(61, 79), bms (61).

Observed at (88): Temperature 8,7-- 10,56 °C. -
: 9,7— 13.9 mg/l
Oz—saturatlon 86 --117 9,
CO;(free) 0 — 2 mgfl

Oxytricha fallax STEIN

In si‘agnant. water, particulérly in small pools, in activated slu~dge,
in Imhoff tanks, trickling filters, also in thalassogenic brackish water.
Polyphagous nutrition: algae, bacteria, cietritus, flagellates. ams (61,79), ams
- ps (28). For saprobic valency see table 1.

Environmental spectrum:

Temperature 2 —66 °C. -~ (1, 20, 52,99, 130)

pH . - 6,8— 7,6 ' (79)

0, : 3 — b6 mgfl- (79) . :

CO;(free) O --24,6 mg/l. (99, 130)

NH, . 03— 05mg/l. (L, 130) - . - ..
salinity: ths up to 3.0 % (97)

Opisthotlricha. similis ENGELMANN

In stagnant water, particularly in small pools, in waste water
fish-ponds, also in athalassogenic brackish water. Polyphagous nutrition:

bacteria, diatoms,flagellates. Increased occurrence in spring and autumn.

Observed at (18): ' _ ' (365)
pH =~ 89— 98 '
0, 0 — 6,3 mg/l.
NH, 0 —16 myg/l.
" salinity: ath: up to 3.7 %

environment '
Preferred A in alkaline medium with relatlvely high number of bacteria.
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Oxytricha ferruginea STILLER

, _ vater
In stagnant and running waters, alsc in thalassogenic brackish and

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

with Tachysoma pellionella..os (86).

Observed at (88): Temporature 4,6— 28,56 °C.:

4,1 9,9 mg/h
.Oznsatura.tlon 53 —173%
© CO;(freée) 0 — 17,3 mgfl

Paramecium aurelia EHR. & DUJ.

In stagnant and running waters, parficularly in smalllpools, in
sapropel, in settlihg ponds (135), also in athalassogenic and thalassogenic
brackish water. Bacteriophage. bms and ams (121). ’

Observed at (23, 52, 54,.99):
Temperature 1 —42 °C.
pH 6 —9 - o
0, . 0,1—22,6 mg/lL
CO, (free) 0 08,4 mg/l.
Paramecium bursaria (EHR.) FOCKE

In stagnant water, particularly in small pools and bogs, in moss, in
aeration tanks  and trickling filters Feeds on algae, flagellates, bacteria,

detritus. Associated with Colpidium campylum, Glaucoma scintillans, Paramecium

trichium. Enemies: Didinium nasutum, Asplanchna seiboldi (42) . Increased

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

see table 1.

Environmental spectrum (18):

Temperature 0 —26 °C. — (+ 1, 23, 40, 88, 89)
pH 6 — 9,2 (4 23, 49)
0, 01178 mgll.  (+1,23, 88, 99) 7y
CO,(free) O —48 mgll. (41,23, 40,98) |
N'H, 0 —60 mgfl. e
\II (free) 0 — 3 mg/ll. . = "?:57 [-a£¥¥
H, S 0 — L1lmgfi. R
salinity:  ath: up to 0.2 %

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

In all types of stagnant and running water with bacterial
decomposition processes, in waste water fiéh;ponds, activated sludge,
Imhoff tanks, trickling filters, Emscher tanks. Feeds on algae, bacteria,

detritus. Often associated with Colpidium colpoda, Spirostomum teres and -

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

For saprobic valency see table 1.

Environmental spectrum:

léﬁhpeluture 13- 40. °C, T (80 °0) R

s . (18, 52, 65, 88, 130) - (149)
CipH . 4— 9.4 CT (6,6—T,8)

P70 (18,49,119) L (18)

L0, . 70— 14,4mgfl. B

s o (1, 18, 82, 88, 130)
O..—gaturation. 0—150 9 :
2r . (88, 130)
BSB; . '2—165 mg/l.
T (88, 130)
00, (free) 0—200 | .
B (18, 82, 130) R
NH, © 9—100 mg/l- -k (0—2mg/y
' - (18, 132, 138) - T s
NH, (free): 0— 2mg/l- (00,05 mg/y

salinity: ‘th: up to 4.0 % (fresh water)
- (2,.18, 38, 50)

ath: up to 0.4 %
nunber of bacteria per-ml;: PM 600 to 32 x 106

Special ecological literature: BICK (1966a).

Paramecium trichium STOKES, WENRICH
In stagnant and running waters with bacterial degradation of organic
settling ponds,
matter, in small pools, waste water flsh-ponds,laeratlon _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):

(366)




Temperature 2 —30 °C. ".~_"_:‘-(+.l,.130,“142)?

pH 6,4— 8,3 o o

0, 0 —ldd4mgll.  (+1,180)

BSB, 7 —245mgll.  (130)

00, (free) 0 —93 mgl ~ (+130) =

NH, . . 0 —60 mgfl. : .
NH,(free) 0 — 3 mg/l. . 1

H,8 0 — 1 mgll. N

salinity: th: up to 1.4 %

number of bacteria per ml.: D: 106 to 165 x 106

Phascolon vorticelia'STEIN

In stagnant and slow-flowing waters, particularly in small pools,
in waste water fish-ponds. Phytophagous nutrition: feeds mainly on algae}

Associated with Disematostoma colpidioides, chlogramma viridis, Spirofilopsis

tubicola. Increased occurrence in summer (31)..bms (83). For saprobic (367)

valency see table 1.

Plagiopyla nasuta STEIN

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

water ~
sapropel, also in athalassogenic brackish/and in . sea water'. Polyphagous

™~

nutrition: mainly algae, bacteria, detritus. Associated with Caenomorpha, Discomor-

phella, Epalxella, Metopus (77, 78). Increased occurrence in summer. ps(79),

For saprobic valency see table 1.

Observed at: } o . o
. Temperature 2 —20,6 °C . (1, 99, 136)

0, 0,1—16 (1, 99)
CO, 0 —068.4mgfl. (99)
salinity: th: up to 2.5 % (55)

Not in raw sewage (79).

Platycola truncata FROMINTEL

In stagnant and running waters. Polyphagous nutrition: algae,

bacteria, detritus. Enemies: Trachelophyllum chilense. Increased occurreﬁce in
summer. In bms and ams ranges (63). For saprobic valency see table 1.

Environmental Spedtrum:




.- EURTS -} - . . P
Temperature 0 —23 °C, {20, 63, 90)

pH 63— 8 (20, 63, 90)

0, 1 --12 mg/l (90, 137)

BSB, 4 —12 mg/l, {63)

CO; (‘free) . 2 —12mg/l, (90)

NH, -0 —16mg/i. (62a, 63) -

. o 6 .6 ,
nuiber of bacteria per ml.: MF: 10 = 9 x 100 _ (90)

Special ecological literature:.KRALIK (1961) .

Plaotynematum sociale (PENARD) KAHL

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

activation basins, trickling filters. Bacteriophage, Association with

Cinetochilum margaritaceum. For saprc;bic valency see table 1.

salinity: ~ th: up to 1.5 % (56) .

Avoids H,S (84) . ams (79).

Podophrya fixa O.F.M.

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

activated Slﬁdge, in trickling filters, also in thalassogenic brackish water.

-39

Predator: feeds on Cyclidium, Paramecium, Stylonychia. ams (61,79); ps to bms (93).

-

For saprobic valency see table 1.

Observed at: o
Temperature 4 - 19 "C. (40)

Prorodon teres EHR.

In stagnant and running waters, particularly in small pools, in
water
waste water flsh-ponds, also in athalassogenic bracklsh‘(and in sea water.

Polyphagous nutrition: algae, bacteria, detritus. Associated with

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

Observed at: . A
‘Temperaturé 1 —25,5 °C. o (1, 40, 29)

pH 64— 72 ° (66)
. : 0,1—14,2 mg/l. 1, 99)
002 (free) 3,6—67,6 mg/l. (09)

salinity: 't th: up to 4.0 %» (2, 55, 85)

(368)
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Scyphidia hyalina BIEGEL

In stagnant and running waters. Increased occurrence from spring to
autumn.

Em‘rironmenta] spectrum (90):
Temperature 5 —20° °C.

pH 72— 8 )

9 —12 mg/l -
CO (fr‘ee) ’abou‘f 3 mg/lL
NH4 abOut 0,6 mg/l .

Spirost‘omum ambiguum (O.F.M.) EHR.

In stagnant and slow-flowing waters, part%cularly in small pools, in
vgrer

trickling filters, also in athalassogenic bracklsh/[and in sea water. Polyphagous

nutrition: algae, bacteria, flagellates, detritus. Associated with Cyclidium eitrullug

i

_ Halteria grandinella, Loxodes rostrum, Tachysoma pellionella. Increased occurrence

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

Environmental spectrum (18):

Temperature. 0 —32 °C, - (41, 40, 99, 129)
pH 6 — 7,8 T A S
0, - 01— 14 mgft. R o
BSB, 215 —42 mgfl. - (82) . ni. -
CO, (free) 0 — 9,8 mg/l. 88y - . .
NH, 0 =17 mgfl- Co
- H,S ) 0 — 1,3mg/l. Lo

v salinity: th: up to 0.4 % (42)

3

number of bacteria per ml.: PM: 2 x 107 to 105

Special ecological literature: BICK (1957).

Spirostomum teres CLAP. & LACH.

In stagnant and running waters, parficularly in small poéls, 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:




Tt : o | . Temperatur2 0 —25 °C. - (1, 40,88 -~ .. (369)

pH - . - 61— 81 . . .
O, . + -0 —I11 mgfl." - (18, 88, 133, 138)
p ' ‘ ' CO, (free)' 0 —560 mgfl. (88)
NH, 0 — 75mgl (18, 138)
HS 0 —1 mgfl -
salinity: ath: up to 0.2 %
th: up to 0.7% (3%, 55, 38, 85)
number of bacteria per ml.: PM: 13 x 103 - 16 x 106. (18,.1385
. Stentor coeruleus EHR. -

In stagnant and slow~flowing wéters{ particularly in small pools and
bqgs,vin‘trickling filters; also in thalassogenic brackish water. Polyphagous
nu&rition: bacteria, ciliates, détritus, diatoms. Increased occurrence iﬁ
_autumn. ams (61, 79), bms (119). For saprobic valency see table 1.

Environmental spectrum:

Temperature 0 - 26 °C, s (1020 °C)
. (1, 40, 80, 89, 138) - (1, 66, 101)
'pH - B4— 84 L (6,4—17,2)
o (80, 66) Afié“ {66, 131)
. 0, 0 — 20,7 mg/l o (1, 66, 82, 99,)
02—sa’cufa'l‘10n 0 —2006 °%.. . o v
COo (free) ‘3 — 52 ]1lg/l- R R (80, 99, 115)

st 0 — 76mg/l. (80)

Stentor ipneus EHR.

In stagnant waters. Polyphagous nutrition:. algae, bactefia, ciliates,
flagellates. Increased occurrence in summer. bms (61).

Environmental spectrum (40, 66, 80, 88):

Temperature 1 — 19,9 °C,
pH 74— 8,2
0, 03— 22,9 mg/l
02-saturat10n I —234 9
. 0, (free) O,,G—— 24,8 mg /i
: . _ N 0 — 4 mgfl,
| , . HoS S O —0,1 mg/l.

Stentor polymorphus (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

bracklsthnd 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 (§). For saprobic valency see table 1.




Environmental spectrum:

Temperature 3 — 25,5 °C. - (1, 23, 40, 80, 99)

pH 68— 88 . - (79, 80)
0, 0 — 22,5mg/l. (1, 23, 40, 80, 99)

Ozwsatur'aflon 0 —200 9%
goz(free) 0 — 44 mg/l. " (23, 80, 138)

NH, 01— 62mg/l. (80, 138) . ]
‘HpS 0 — L,2mg/l, (80) . ) (370):
salinity:  th: up to 0.2% (2) ~

number of bacteria per ml.:PM: 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 Episfylis rotans, Vorticella monilata,

Zoothamnium limneticum. Increased occurrence in autumn. ams (61), bms (121).

For saprobic valency see table 1.

Environmental spectrum (20):

Temperature 0 — 26 °C, (+1 40, 88 90)
pH 5,9~ 9,4 :
0N 0 - 22,4 mgfl (}-40 88 09,130)

2—saturatlop 0 —207 9 (00) \*_._”
CQ; (free) 0 — 62 mgll BRI
NH, - 0 — 5 mgll A
H,S 0 — L2mg/l.

3 5

number of bacteria per ml.: OM: 10” to 54 x 10

Stichotricha secunda PERTY

In all—, types of water, also in thalassogenie brackish water. Above all,
frequent in summer.

Observed at (88): .
Temperature 4,5—— 28 °C.

0, "5,6— 15,3 mg/L
~O,~saturation 67 --174 %

COq(free) 0 — 21mgfl

Strobilidium gyrans (STOKES)

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

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

(133). os (61, 79).

———
H
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Observed at (1,-40, 81, 88, 99):
Temperature 1 — 22 °C.
pH 64— 7,2
0, 1,8— 17,2 mgfl
02~uafurat10n 18 —169 %
COy(free) 0 — 18 mg/l
NH‘ ‘__0 — 1 mg/l;

Stylonychia mytilus EHR.

In all types of water, particularly in small pools and eutrophic
ponds, also in bogs. Polyphage: feeds on algae, bacteria, flagellates. Increased

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

see table 1.

‘Environmental spectrum (18): ' _(371)
Tcmhomture 2— 26 °C, ST T(16—20 °C) ‘
(41,88, 89, 130) - (66) o
pH 4 8 e (6,8—7,2)
= ST (66,
0O, .. 0— 22,6 mgfl . St '.( : '.73)., U
U (+4-.1,81,88,80) N
BSB; 2— 24,6 mg/l S A
(82, 130) e e
co2 (fr-ee) 0—205 mgjl, - D
NH 0— 26 ln"/la

I\H (free) 0— 3 mgll

salinity: ths up to 1.5 %
- (+ 2, 38, 55, 97)
number of bacteria per ml.:s PM 6,000 up to 5 x 106

Stylonchia pustulata EHR.

In stagnant and running waters, particularly in small pools, in
wivitan
trickling filters, activated sludge, also in athalassogenic brackish[and in

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

Associated with Stylonychia mytilus. os (61).

Observed at: .
Tempcmtum 1 —22,5 °C,

. (1, 40, 88)
0, 0,1—11,8mg/l, . (1, 88)
CO, (free) 0 —22 mg/l. (88, 99)

NH, 0,2— 0,6 mg/l. (1)

salinity: th: up to 3.09 % (38, 97)

\p
|
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Stylonychia putrina STOKES

In stagnant and running waters. Poiyphagous nutrition: algae,
bacteria, ciliates. ams to bms (61), os (65). For saprobic valency see table 1.

* Environmental spectrum (18):

‘Temperature 2 —25 °C, - i< IR .

pH 58— 9,4 SR :
pH . 5,8— 0,4 T (6,6—7)
0, . 0 —12,6 mg/l. (0 —1mg/l
CO, (free) 0 —b56 mg/L - (30 30131(7/1,)

NH, 0 —22 mg/l A _ _ S
.NHa (fl"ee) 0 — 2 mg/l. ‘. Lo RS

salinity: th: up to 1.4 % ' (fresh water). |
ath: up to 0.2 % (13) ‘ o
7

“number of bacteria per ml.: PM: 1,000 to 2 x 10

Tachysoma pellionella (O.F.M.) ( = Oxytricha pellionella 0.F.M.)
In stagnant and runniné 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

Cyclidium glauCOma; Litonotus folium, Fleuronema chrysalis, Paramecium (372)

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

Environmental spectrum:

Temperature 0 —43 °C. . (1, 20, 40, 80, 88, 104, 130)

- pH 6,4— 9,1 (20)
0O, .0 =225 mg/l, (1, 20, 80, 88, 130)
BSB, 10,9—24,5 mg/l, (130) -
CO,(free) O —229mgfl. (1, 20, 80, 88, 130)
NH, 0 — 6 mglls (18, 80)
H,S S0 — 0,6mg/ls  (18)
salinity: th: up to 1.2 % (28) |

‘Tetrahymena pyriformis (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 nﬁtrition: algae, bacteria, detritus. Associated with Colpidium
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éolEoda. ps (79), bms and ams (121) . For saprobic valeﬁcy»sée table 1.

Environmental spectrum:

Temperature 1-—- 41,2 °C. " (20, 33, 93)
pH 7— 89 .
0, 0— 10,4 mg/l. (81)

COQ (\free) 0-—-200 mg/l.
NH, 0—250 mg/t,
NH;(free) 0—".5 mg/l
H,S Q""“ 2 mg/l ¢

Thuricola folliculata (O.F.M.) KENT

In stagnant and ‘running waters, in bogs. Polaphagous nutrition:
51gae; bacteria. os (79), bms (60). For saprobic valency see table 1.
Enviromental spectrum (90);

Temperature 4 —22 °C,
pH 71— 17,9

-0, 6 —12 mg/h
CO, (free) 2 —12 ‘mgll
NH, -0 — 2,6 mg/L

number of bacteria per ml.: MF: 106 -9 x 106

Thuricola kellicottiana (STOKES)

( = Cothurnia kellikottiana PENARD)

In stagnant and slow-flowing waters.

Observed at (90): . o
- Temperature 3 —10 °C. 07

02 . 10 ""'12 mg/lc ’ [
Cog(free) 2 — & mg/l
NH, ¢ — 0,1 mgfl:
number of bacteria per ml.: MF: 7 x 105 to 10'5
Tintinnidium fluviatile (STEIN).
(including T. fluviatile f. cylindrica GAJEWSKAJA) (373)

Planktoni® form of stagnant or gently flowing water. Feeds on algae,
" bacteria, detritus. os (79), bms (61), ams (83). For saprobic valency see

table 1.
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Tintinnidium fluviatile var. emarginatum MASKEL

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

bacteria, detritus. Associated with Campanella umbellaria, Carchesium

polypinum. Increased occurrence in spring and autumn. bms (112). For

saprobic valency see table 1.

-Environmental .spectrum (acdcording to NUSCH, private communication):

“Temperature 2 —15 °C.
pH C69— T
-0y ) 12 —14 mgfl
CO;(free) .2 — 6 mgll:
NHy _ up to 0,1mg/l

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
oSS . Predator, feeds on ciliates, flagellates. bms (61), ams (20).. For
saprobic valency see table 1. |

Observed at (1, 40, 99):
.Teklnj)éi:at;ixréjpg 16 °C.
R 0, 6,2—10 mg/l.
quj;fr'ee) 5‘,1—13,2 mg/l.,

Trachelius pusillum CLAP. & LACH.

In stagnant waters, in activated sludge. -Polyphagous nutritions: |
>ba§teria, detritus. bms (61). N
Observed at (88, 99):
Temperature 4,5—14. °C -

0, 0,2—10,0 mg/fl,
CO; (free). 01—256 mgll,

Trimyema compressum LACKEY

In stagnant and slow-flowing waters, particularly in small pools,
in purification plants, Emscher tanks (74), sapropel. Bacteriophagous

nutrition. Associated with Caenomorpha, Epalxella, Metopus, Saprodinium.

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




summer.

Environmental spectrum (18):

Temperature 0 —25 °C.
pH 6,8— 8,6

0, © 0 — 3 mgfl,
CO, (free) 0 —30 mgfl. '
NH, 0 —3 mgfl.
HS . 0 -6 mg!l~

A
salinity: ath: up to 0.2 % (374)

Only occurs in ps—zones with low NH A—-cont‘ent (18).

Trochilia minuta (ROUX) - - -

In stagnant and runninhg waters, in waste water fishwponds,
activated sludge, Imhoff tanks. Polyphagous nutrition: algae, bacteria,
detritus. bms (61), ams (83).

Environmental spectrum (1, 80, 88, 99):

Temperature 1 — 20,6 °C,
pH 76— 9,1
0, 0,6— 22,4 mgfl.
O -saturation 4 —207 9%
= CO, (free) 14— 26,5 mg}l <
NH, 0 — 4 mgfl.
HS 0 — Llmgl.

Tropidoatractus acuminatus LEV.

In stagnant watex;s, particularly in small pools and in bogs.

Polyphagous nutrition: mainly bacteria, detritus. Increased occurrence in

Observed at (6, 9, 99):
Temperature 1 —36 °C,

pH 61— 7.4

0, 0 — 7,3mgfl.
€O, (free) 4,4—68 mg/l.
NH, 0 — 2,4mg/l.

H,S .0 —22mgl.
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; | Urocentrum turbo (O.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 y trickling
fiiters. ams. (79), bms (61). For saprobic val'enéy see table 1.

Environmental spectrum (1, 18, 66, 80, 81, 83, 99, 129, 133):

Temperatury 0 — 28,6 °C,
pH 58— 9,2
.0y 0 — 22,6mgfl,
ngsaturation 0 —198 %
CO,(free) 0 — 58 mg/l
NH, 0 — 18 mg/l,
HS -0 — 12mgfl.

number of bacteria per ml.: Pii: 2,000 to 5 x 10°

Uroleptus rscis (O.F.\M.) STEIN

In stagnant and slow-flowing waters, particularly in small pools; in
frickling filters, also in thalassogenic brackish water and in the sea. Polyphagous
nutrition: algae, bacteria, detritus. Increased occurrence in autumn. bms (61).

Observed at (66,38,99): S e e

Temperature, 1 — 22,5 °C,

pH 64— 7,2 S

0, 6,7—169 wmg/l,

O, (free) 43— 36 mgll " | (375)

Uronema marinum DUJ.

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

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

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

valency see table 1.

Environmental spectrum: -

Temperature - 1,5::1.73 1°C
) . O, 0,3— 17,8 mg/l,
. ) ' : BSB, 13,6—24,5 mg/l.
. CO; (free) 0,3 —57,2mg(l.

salinity: th: up to 0.5 % ' (13)
ath: up to 6.0 % )

‘number of bacteria per ml.; PM: 2 x 103 - 16 x 106 (18, 138)
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Urostyla 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 Urostyla grandis.-ams (61, 79), bms (61).

) . Temperature 0 — 25,5 °C, (1, 18)

Observed at (20, 99, 130)0 PH: 4.1__‘ 7,8 . o (7__7.5) (18)
0, 0,1— 1l4,5mgfl," - {0,1—6 mg/fl) -
: (1, 18, 102, 138) -
GO, (free)” 5 —200 -mg/l, (10—20'mg/ly !
S ' (18, 99) :

NH, 0 — 22 mgfl, (18, 138)

H,S 0 — 1,2mgfl: (18)

" 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 : :
P (1 ’ » 99) Temperature ¢ —25 °C

0, i 0 —14,7 mgfl,
" CO,(free) O —756 mgfl.
NH, 0 —15 mg/l

number of bacteria per ml.: D: 1 x 106 - 170 x 106

Urozona biitschli SCHEW. _ (376)
In stagnant and running waters, particularly in small pools, in ’
Emscher tanks, trickling filters, sapropel. Bacteriophage. Associated with

Dexiotrichides centralis, Enchelyomorpha vermicularis, Trimyema compressum. .

Increased occurrence in spring and autumn. ps (79). For saprobic valency
see table 1.

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

Temperature 1 — 10 °C,
piL . 6,0— 8.6
0, 0 — 1Ll mg/l
0.-saturation 0 —110 i %
72700, (free) 3 — 67.0mg/l
NH, 0,1— 4.8 mg/h .
H,8 0 — L2mg/l




Observed

Vaginicola ingenita (0.F.M.) ° -

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

_(90) in the following ranges:

number of bacteria per ml.: LMF: 106 to 2 x 10

Vorticella campanula EHR.

Temperature 12 .

pH

0
CO, ( free)

NH,

—-920 '°C:
7.6 :
g —10 mgfl,
9 — 6 mgfls
0 — 0,2'mg[1f

6

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

feedson algae, bacteria, flagellates. Associated with Aspidisca costata, A.

lynceus, Euplotes affinis. Enemies: Trachelius ovum, Podophrya epozoica.

Increased occurrence in spring and autumn, bms (61, 79), bms to os (28).

For saprobic valency see table 1.

Environmental spectrum (90) H

Temperature 0 —25 °C.

(-4 23, 88, 89, 92) -

pH 6,9-- 9,5 (+ 47, 88, 89)
0, - 2,3—22,6 mg/l, (4 47, 88, 89)
CO, (free) 0 —20 mg/l. (4 23, 88)
NH, 0 — T5mglls - ,

number of bacteria per ml.: MF: 0.5 x 106 -0 x 106

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 Aspidisca

costata, Euplotes campanula, 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).

Temperture 2 —23  °Q, (4 40} -
pHi b6~ 0 '

0, I 13 mg/l, (4- 130)
BSB; T =135 mgfle - (130)
CO, (free) 0 —15 mg/h
NH, 0 -7 5mgfls - | ..

™™ £ 01 V. 87 B P P et e e s ne ot
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salinity z th: up to 2.7 % (85) ‘ (377)
p .

number of bacteria per ml.: MF‘106 -9 x 10

‘Vorticella margarita FIOMENTEL

In stagnant and running waters. Polyphagous nutrition: algae, bacteria,
“detritus. Increased occurrence in summer and autumn (90).

Environmental spectrum (90):

Temperature 5 —13 °¢.
1())}'{ 71— 1.8

2 8,5—11 mg/l, -
CO; (free) 0 — 6 1n§ﬂ‘
NH, . um 0,1 mg/l:

6

nunber of bacteria per ml.: MF: 106 - 5x 10

Vorticella microstoma EHR.

In stagnant and running waters, particularly in small pools, in
‘waste water fish-ponds, activated sludge, Imhoff také, aeration tanks
trickling filters, also in thalassogenic and athalassogenic brackish water.

Polyphagous nutrition: mainly algae, bacteria. Associated with Colpoda cucullus,

‘Paramecium caudatum, Stylonychia putrina. Enemies: Amphileptus claparedei,

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):

Temperature 0 —060 °C.

pH 58— 9,5 .

0, -0 —12 mg/lL
CO, (free) 0 —060mg/L
NH, 0 —05 mg/k
HS . 0 — 4mg/l

number of bacteria per ml.: MF 5 x 106 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 flageliates.
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Maximum distribution in spring and autumn (90). ams to bms (62a), os (65).

Environmental spectrum (40, 90, 129, 136): |
Temperature 8,6—25,4 °C,
pH 7.2—10,5
0, . 5,4—13,3 mg/l

C0, (free) 0 — 8 mgl

NH, 05— 2,6.mg/ls

6

number of.bacteria per ml.: MF: 2 x 106 to 9 x 10

Special ecological literature: NUSCH (1970).

Vorticella striata DUJ. 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 saprobié valency see table 1.

Environmental spectrum (90):

Temperature 0—26,6 °C: - (4 130)
piL 56— 8 :

0, - 3—14 mg/l, (- 130)
CO, (free) 0-12 mg/l. (130) =, .
NH, 0—-15 mg/h ST

number of bacteria per ml.: MF: 106 -9 x 106

Vorticella picta EHR.

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

bacteria. Associated with V. campanula. Increased occurrence from spring to

autunn. bms (63).

Environmental spectrum (90)

Temperature 3—20 °Q, - :

pH 7— 8 .
0, . 9-—-16 mg/l.
CO, (free) 0— 6 mg/li -
NH, 10— _0,2 mgfl.
number of bacteria per ml.: 2 x 10° - 6 x 106

(378)
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Vorticella vestita STOKES

Environmental spectrum (90) H

Temperature 5 —15 °C,

%H 79— 7,6

2 § —13 mg/l
CO, (free) o — Smgl.'
NH4 0’1___ nglli

Number of bacteria per ml.: MF: 106 -6 x 106

- © Summary - L
32 species of ciliated Protozoa " ro summarized in tables showing the ™
temperature, pH, 0, (D.0.), per- L

Tcological data on 1
NH,, H,S, salinity and number ..~

ecological valencics (or limits of tolerance) with regard to
centage of oxygen saturation, BOD,, free CO,, NH,, free

of bacteris.
As far as available additions! informations about the range of optimal environmental

conditions are presented.

e

P

52




_in table 1 (page 339) using the 10-points-method of Zeuinka & Manrvan,
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