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Summary: Four little known cyrtophorid ciliates occurring in Austrian rivers and in soils from Australia
and Madöira are describe d. Trithigmostoma srameki (§nÄver-HuSEK, 1952) differs f rom its probably
nearest relative, T. bavariensrs (Kenr-, 1931), by the limnetic habitat, the rounded posterior end of the
right kinety field and the lower number of cytopharyngeal rods. The freshwater population of
Odontochlamys a/pesfrs Forssurn, 1981 is very similar to the type population from an alpine soil. The
apically positioned dorsal brush oI Chilodonella convexa KnHl, 1931 consists of only four widely
spaced cilia; it is thus transferred to the genus Odontochlamys. Gastronauta derouxi nov. spec. lives
in mosses and soils and has about 7 groups of paired cilia along the anterior dorsal margin and a non-
ciliated postoral field.

Key words: Ciliophora;Cyrtophorida; lnfraciliature;Trithigmostoma srameki; Odontochlamys alpes-
tris; Odontochlamys convexa nov. comb.; Gastronauta derouxi nov. spec.

(1986), SoNc Wstso (199 l) and SoNc WEteo & Wtt-snnr
(1989): Alinostoma burkli, A. plurivacuolata,
Chilodonellet qtprini, C. hexastic:ha, C. uncinata, Odon'
tochlamys alpestris, O. gouraudi, Phascolodon vorticella,
Pseudochilodonopsis acutct, P. algivora, P. caudutu, P.

Jluviatilis, P. marina, P. mutabilis, P. piscatoris, P. poly-
vacuolata, P. similis, Thigmogaster nonus, T. pardus, T.

oppctsitevacuolatus, T. potamophilus, T. schetloeuble-
pharis (formerly ChilodonelLo), Trithigmostoma cucul-
luLus, T. steini, T. bavariensis. In this paper we redescribe
three little known chilodonellids and a new chlamydodon-
lid, Go.st n tnuu tu dc rt tuxi.

Introduction

Redescription from live and silver impregnated specimens

is necessary for a huge number of incompletely described

ciliate species. The following chilodonellids from fieshwa-
ter, seawater, and soil have been sufficiently described in
the last two decades by AucusrlN & FotssNEn (1989),

Brarrenpn & FotssNEn (1990), Butrxanp (1971),

DEnoux (1916a, b), Dlnoux & Ducr,sco (1968),

DnecEsco & Dnacesco-KERNEIS ( 1986), FoIssNr,n
(1979a, b. 1981, 1988), ForssNr,n & Dtorr,n (1981), Fotss-

NER et al. (1991), Horua.NN (1987), HonlrnNN & Ba'n-

osrr (1987), Kazussrt & Mtcara (1914), Pa.crRopr' &
Wrr-spRr (1991), PÄrscs (1914), Rvor-o & FotssNr,n
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Materials and Methods

Trithigmostoma srameki occurred on October 24, 1989 in the
mesosaprobic Rivcr Traun near Steyrermühl, Oberiisterreich,
Austria, N 48', E, 13" -50'.
Odontochlam_"-s ulpestris has been fbund in several rivers in
Austria (Ager, Traun) and Gerrnany (Amper, Vils); once it
was observed in activated sludgc of the sewage disposal plant
Siggerwiesen, Salzburg. The population described has been
collcctcd on April 21, 1989 in the alpha- to betamesosaprobic
River Ager, Oberösterreich, Austria, N 48', E l3'40'.
Odontot'hlamys conve.\o occurred on February l, 1987 in the
uppcr soil layer (0--5cm; litter and soil; pH:6.-5) near
Erldunda between Ayers Rock and Alice Springs, Australia, S

25" l0', E 133' l5'. Only I'ew specimens were found.
Gustrcnoutu derouxi nov. spec. was discovered on July 10,
1985 in a light reddish-brown soil grown withOpuntia sp. and
tutis of grass (0-5 cm; pH:4.U) at Garajau Kap, Madeira,
Portugal, N 32'50', W 17", about 150 m above sea level. A
second population was collccted on July 2, 1985 in the upper
laycrof a heavily saline soil (0-5 crn;pH 7.3) from the shore
ol'Lake Baringo, Kenya, N 0'40', E 36'.
Matcrial from raw cultures was used lbr the investigations. All
species were studied in vivo and in protargol silver intpreg-
nated slides.
Trithigmostoma srameki was also investigated with the scan-
ning electron microscope, antl O. alpestris with the dry silver
nitrate method. See ForssNRn (199 l) fbr detailed protocols of
the nrcthods used.
All counts and measurernents were perfbrmed at a magnifica-
tion of x 1000 (l measuring unit : 1.2-5 prm). Statistical
procedures lbllow methods described in Sorrr. & Ronlr
(198 l). Drawings of impregnatcd specimens were ntade with
a camera lucida.
The taxonomy is according to CoRLrss (1979) and ForssNER
( r e88).

Description of the species

o Family Chilodonellidae DEnoux, 1970
o Genus Trithigmosroraa JnNrowsKt, 1967

" Trithigmostoma srttmeki (SnÄvnr-Hu§ex, 1952)
FotssNen, l98tt (Figs. l-20, Tables 1,2)

1952 Chilodonella ht'olinu §nÄnex-Hu§r,r, Cslka. Biol.,
Praha l:140 (description in Czech).

1954 Chilotlonella hy'olinu §nÄnr,r, 1952 - §nÄnEx-
Hu§nr, Arch. Protistenkd. 100: 2-53 (description in
German).

1988 Trithigrno.stoma srameki (SnÄrr.rer-Hu§Er, 1952) -
ForssNr,R, Hydrobiologia 162: 23 (replacement of
original species name becausc of preoccupation).

Neotype material: 2 slides of protargol impregnated cells
have been deposited in the collection of microscope slides
of the Oberösterreichisches Landesmuscum in Linz. Au-
stria.

Redescription: In vivo 70- 100 x 30-40 prm. Acontrac-
tile but highly flexible. Shape rather variable, similar to I.
cucttllulus, but more slender and right side ofien somewhat
flattened at level of cytopharyngeal opening (Figs. l, 4,
15, 17, l8). Anterior end bluntly pointed and snout-like
projecting, posterior end broadly to narowly rounded.
Dorsal hump son'retimes projecting above flat ventral sur-
fäce posteriorly. Praeoral area about 3: l, postoral portion
about 2:l flattened (Figs. 4-6). Macronucleus in vivo
about 25 x l3 pm, in mid-body, contains spherical chroma-
tin bodies surrounding hyaline area having ccntral globule.
Micronucleus conspicuous, in vivo about 7 x -5 prm, ad.ja-
cent to macronucleus (Figs. l, 3, 10, l2). Usually -5-6
(rarely 8) contractile vacuoles along post«tral body margins
(Figs. I , 2, 4, 8- 10, l5). Cytopharyngeal rods toothed,
form dorsally directed lunnel. Pellicle coated by an about
I pm thick, mucous layer (Figs. l, l4). Cytoplasm colour-
less, with many l-2p- sized, grcasily shining globules
and tbod vacuoles containing various diatoms. Movement
slowly glitling. thigmotactic.
Cilia of ventral side 5-6pm long. Somatic and oral
infraciliature very similar to other members of genus.
Distance between right and middle postoral kinety slightly
enlarged, as in Z. bavariensi,s (Figs. 2, I l, 13, l5- l8).
Kineties of right field successively shortened posteriorly.
Dorsal brush subapical, ncar left margin, crosses snout,
cilia l0 prm long (Figs. 3, 4, 9, 12, 20).
Occurrence and ecology: This species is quite common in
beta- to alphamesosaprobic rivers (e.g., Amper and Vils in
Gcrmany and Traun and Ager in Austria). Very likely it
often has been mixed up with T. <:ucullulus or T. steini.In
samples containing both, I. srameki andT. r'uculluirrs, thc
fbrmer disappearcd while the latter multiplied when thc
water became putrescent. We thus agree with SnÄurr-
Hu§r,r (1952) thatT. srameki prefers beta- to alphameso-
aprobic conditions, whcreas T. cucullulus develops best in
alphamesoaprobic environments (ForssNER et al. 199 l).
Comparison with related species: The position of the
dorsal kinety, the number and position of the contractile
vacuolcs, and the biotopes correspond with SnÄrr,tnr<-

Hu§Er's findings (Figs. t3, 9). He obviously n.risseil the
slightly enlarged distance betwcen the postoral kineties; it
is in fäct easily overlooked in vivo.
Trithigmostoma srameki is not easily separatcd fiom scme
other members of the genus, especially fiom I. bavariensis
(Table l). The only characters we found are thc habitat
(fieshwater versus soil), the number of cytopharyngeal
rods (l I - 14 versus 16-21) and the right ciliary field
which is rounded posteriorly in T. sromekl and transverse
truncate in T. bavariensis (checked in three silver impre-
gnated terrestrial populations). Trithigmostoma cucullulus
(Müt.re«, l7tt6) is slightly larger than T. srameki, has
more (19-22) ventral kineties, and the distance between
the postoral kineties is not enlargcd. Furthernttrre, its
dorsal brush consists of much more cilia (29 - 40 , X : 33).
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d,d. ü,
l'igs. l-9. Trithigmostoma srameki (Figs. 1,4-9, from life; 2,3, protargol impregnation. 8,9, from §nÄuEr-Hu§pr 1952).

- l, 8. Ventral views, 85 pm, 'l prm. - 2,3.Inliaciliature of ventral and dorsal side, 60 pm. - 4, 9. Dorsal views, 100 prm, 'l

prn. - 5,6. Lateral views. - 7. Anteriorend ofcytopharyngeal rod. B : cytopharyngeal basket, ci : circumorat kinety, CV :
contractilc vacuole, D : diatom in food vacuole, Db : dorsal brush, Dh : dorsal hump, Ep : excrctory pore of contractile
vacuole, Ma : macronucleus, Mi : micronucleus, po : praeoral kinety.

o Genus Odontochlam_r's Cenrgs, 1891

The gcnus Odontochlam,l's is still insufTiciently separated

from Chilodonella. FotssNrn (1988) used the following
charactcrs: ventral kinety fields depressed, dorsal hump
often strongly furrowed or with long processes, postoral

non-ciliated field inconspicuous, anterior end ofkineties of

right field distinctly curved. He also suggested that the

apical location of the dorsal brush is probably the most
important criterion. This is confirmed by the reinvestiga-
tion of Chilodonellcr contexa KaHr-. 193 I which has not
only an apical dorsal brush but also mccts most ol thc othcr
criteria.

N,;
.bJ
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Table 1. Cornparison ol'Trithigmostoma species. Tba: I. bavariensis (2 populations; fiom ForssNen 1988); Tcu : I.
cucullulus(fromReozlrowsKl&GotrNrsIewsxel9l7);Tcuc:T.cucullulus (fromFotssNEnl988);Tsr:7. srameki ;TsI:
T. steini (fiom Raozt«owsKl & Gtrrt l.mtEwsxe 1971); Tste : T. steini (2 populations; from ForssNsn 1988). Data based on
protargol impregnated specimens. Measurements in prrn.

Character Species

TstTsteTbaTsr Tcuc Tcu

Body, length

Cytopharyngeal rods,
number

Somatic kineties, number

Contractile vacuole
pores, number

Basal bodies in dorsal
brush, number

Dorsal brush, length

Distance between postoral
kineties enlarged

Habitat

49-'79

ll-14

l6- l8
2-8

l5- l9

5.5-9
yes

fresh-
water

60- I t-5
t6-21

l6- l8
'l

r5-20

4-8
yes

soil,
litter

67- l r8
l-t]

lL)-22

29-40

t2-21
no

frcsh-
water

90- I 50

10- l6

t6-22
3-5

'l

liesh-
watcr

11 - t80

t2-20

2-5 - 33

l0 ,10

33-70

9-28
no

fresh-
water

180-320

r0-21

28 - 3-5

l2-30

.)

fresh-
water

?

no

?

no

o Odontochlamys alpestris FotssNER, 198 I (Figs. 2l-36;
Table 2)

l98l Odontochlaml-s alltestris FotssNEn, Zool. lb. Syst. 108:
289.

Paratype material: 2 slides of protargol impregnated cells
have been deposited in the collcction of microscope slides
of the Oberiisterreichisches Landesmuseum in Linz, Au-
stria.

Description: The limnetic population diffbrs only slightly
from the terrestrial type material. It is in vivo slightly larger
(3-5-60x 20-35 pm; i : 50 x 30prm versus 30 to
50 x l9-25 pm), the anterior end is usually more pointed
and the dorsal hump projects more distinctly above the flat
postoral ventral surfäce (Figs. 2l , 24). The kineties of the
ventral side consist of more basal bodies and the non-
ciliated postoral field is wider (Figs. 22, 30, 35). The
dorsal brush consists of more (6-9; i : 7.4 versus 3-6; i
: 4.1) cilia (Figs. 23,24,28,36).

" Odontochlam)'s conve,ya (Ke.ul, 193 l) nov. comb.
(Fies. 31-44; Table 2)

193 I Chilodonella convexa Kaul, Tierwelt Dtl. 2l: 240.

Neotype material: 2 slides of protargol impregnated cells
have bcen deposited in the collection of microscope slides
of the Oberösterreichisches Landesmuseum in Linz. Au-
stria.

Redescription: In vivo 30-40 x 20-30 prm. Acontractile
but very flexible. Oval, anterior end bluntly pointed, pos-

terior end broadly rounded. Dorsal hump very conspicu-
ous, having many irregular furows and prominent anterior
slope, distinctly projecting rather deeply depressed postoral
ventral surfäce (Figs. 37-39). Preoral area about 3:1,
postoral portion inconspicuously flattened (Fig. 39). Mac-
ronucleus in posterior half, ellipsoid, contains spherical
chromatin bodies sumounding hyaline centre. Micronuc-
leus spherical, in 60% of specimens rather distant from
macronucleus (Figs. 31 , 43, 14). 2 contractile vacuolcs,
the uppcr pore close below oral opcning between lst and
2nd inner kinety of right field, the other near posterior end
between 3rd and 4th inner kinety ol lcft field.
Cytopharyngeal opening in mcdian ofcell. Cytopharyngeal
rods toothed, form narrow (3-4pm wide at distal end),
dorsally and backwarcls directed funnel; distal half of rods
8-1-5prm long, proxirnal portion very thin, in 2 out of 13

specimens cornucopia-shaped. Cytoplasm colourless.
Probably f'eeds on bacteria. Movement slowly gliding,
thigmotactic, attaches to soil particles.
Cilia of ventral side about 5 pm long. Infraciliature very
similar to that of other species of genus, differing mainly in
morphometric characters. Left ciliary field remarkably
small, thus leaving wide gap between posterior ends of
right and lefi ciliary field (Fig. 42).
Dorsal brush at anterior margin of cell, cilia about 6prm
long and remarkable widely spaced (Figs. 43, 44).

Occurrence and ecology: Knul (193 1) discovered Odorr-
tochlamys convexa in mosses. Later it has been rccorded by
WENzEl (1953) from Bavarian mosses and by W,rNc Jrarr



Morphokrgy ancl Infraciliature of Sorr)e Cvrtophorid Cliliatcs l)l

Table 2. Morphornetric charactcrization of Trithigmostomo sronaki (upper line), Otlontochlunls ttlJtestris (rniddle linc), and
O. tortve.ra (lowcr linc)r).

Character Min

Body, Iength

Body, width

Anterior sonratic cncl to inncr
circumoral kinety, distance

Anterior \unrutie end to postcrior
end of dorsal kinety, distancc

Antcrior somatic cnd to ccntrc
ol' macronucleus, distance

Antcrior somulic cnLl to ilntcri()r
excretory pore, distance

Anlcrir,r \()rnul ie t'nd l() l(rstcri()r
cxcrctory porc, clistancc

Distance between Ieti and
right kincty ficlcl

Macronuclei, nurlber

Macronucleus, length

Macronucleus. width

Micronuclei, nunrber

Micronucleus, iength

Micronucleus. width

Cyk)pharyngeal rods, number

Cytopharyngcal rods, length
(only straight portion measured
in O. couve"ro)

66.5 66.5
43.0 41.0
2U.9 28. -5

36. I 36.-5

27.5 27.0
22.0 22.0

14.8 l-5.0
5'7 60
7.0 1.0

8.7 9.0
about l-3 pnr
about 0-2 pm

37.-5 37.-5

23.6 24.5
2t.t 2t.0

12.7 r 3 .0
r r .8 12.0

31.8 31.0
16.9 16.0

10.8 10.0
7.1 7.0

1.0 1.0
r.0 1.0
1.0 r.0

19.9 20.0
12.6 r2.0
I I .8 12.-5

10.0
6.7
3.0

3.9
3.5
2.6

1.7
1.0
t.2

2.5

t3.4
0.8
3.4

0.0
0.0
0.0

0.6
0.3
0.4

0.6
0.3
0.4

0.8

3.2
2.2
2.1

2.7
2.O

0.9

1.0
r.0
0.8

0.5
0.3
0.3

0.7

0.7
0.6

2.t
0.7

0.8
0.4

0.0
0.0
0.0

0.5
0.9
0.6

0.4
0.3
0.2

0.0
0.0
0.0

0.2
0.1
0.1

0.2
0.t
0.1

0.2

23.7
14.8

0.0
0.0
0.0

10.3
22.7
t7 .6

15.2
ll.l
12.4

0.0
0.0
0.0

I r.8
l5.5
19.2

r5.5
15.-5

t9.2

6.3

t2.o
4.O
5.0

4.5

15.0
19.0
15.0

9.0
9.0

24.0
15.0

7.5
6.0

1.0
1.0
1.0

t7.0
9.0
8.0

9.0
7.0
5.0

1.0
1.0
1.0

4.5
1.5
2.0

3.0
1.5
2.0

11.0

8.0

22.0
t2.0
8.0

79.0
5l .0
33.0

44.0
33.0
27.0

18.0
7.5
9.0

15.0

62.0
28.0
29.0

I -5.0
15.0

42.0
2t.0

I 5.0
9.0

1.0
1.0
1.0

24.0
18.0
15.0

15.0
9.0
8.0

1.0
1.0
1.0

6.0
2.0
3.0

4.5
2.O
3.0

14.0

t4
IO

t2

1

l0

IJ

8

l0
9

t1
1l
t2

t4
ll
t2

t1
lt
t2

9

ll
l0

9

6

l0

9
6

r0

I9

l5.l
r5.6
10.5

10.8
12.7
I 1.9

I 1.6
t7 .6
t'7.2

28.'7

t4
ll
t2

t4
ll
t2

t4
ll
t2

t4

49.0
30.0
25.0

30.0
23.0
r 8.0

3.6
0.3
1.0

35.9
10.8
r6.3

1-5.-5

r5.4

19.I
t2.o

2.0
1.8

6.1
2.0

2.6
t.l
0.0
0.0
0.0

2.1
2.9
2.1

1.6
0.9
0.8

r.0 l.t)
1.0 1.0
r.0 r.0

5.1 5.0
1.7 l.-5

2.2 2.o

10.5 10.0
8.4 9.0
6.4 6.0

4.0 .1.0

1.1 1.5
2.2 2.0

t2.2 12.0
not countable
8.9 9.0

26.2 26.0
16.0 16.0
12.8 13.0

0.9
0.7
0.6

12.4
14.0
r6.6

9.0 8

33.0 t3
20.0 9
15.0 t2

(continued)

M SD SE CV Max
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Tabte 2. (continued).

Characte r MinSDi Max

Cytopharyngeal opcning.
clianrctcr

Sonratic kincties. total nurnber

Sornatic kinctics of right
kinety l'ielcl. nurrbcr

Sornatic kineties ol' lel't

kincty ficld. nunrbcr

Postoral sornatic kineties. nunrber

Innernlrst kincty of' lclt
kinctv ficlcl. lcngth

Outerrnost kinety ol' lcfi
kincty ficld. length

Innenrost kincty ol lcfi kincty
ficld. nunrber basal bodics

Outermost kincty of Ictt kincty
licld. nunrber basal bodies

Clircurnoral kineties. nurlber

Pracoral kinctics. nurnber

Pracoral kinety, length

Dorsal brush. length

Dorsal hrush, nurnber ol'
basal bodies

Corttrar'tilc r lcurrlc porcs.
nurriber impregnatecl

7.t
3.0
J.J

17.5
11.1
11.0

7.1
5.0
5.0

7.5
6.1
6.0

3.0
none
none

18.7
3.1

6.2
1.3

38.5
6.4

r 3.g
3.2

7.3
3.0
3.0

18.0
11.0
11.0

7.0
5.0
5.0

8.0
6.0
6.0

3.0

18.0
2.5

6.0
1.0

45.0
5.0

14.0
3.0

2.0
2.0
2.0

1.0
1.0
1.0

20.0
7.0
7.0

7.5
3.0
8.0

17.0
7.0
4.0

5.0
2.0
2.0

0.4
0.0
0.5

0.0

o2
0.0
0.0

0.7

0.0

0.0

0.1
0.0
0.t
o.2

0.0

0.r
0.0
0.0

0.2

0.0

0.0

6.3
0.0

13.9

3.9

0.0

3.2
0.0
0.0

9.2

0.0

0.0

36.4
41.5

22.7
36.2

40.1
49.0

17.5
26.4

0.0
0.0
0.0

0.0
0.0
0.0

10.0
10.8
tt.7
t2.3
10.7
9.t

7.7
13.4

32.1
0.0
0.0

6.5
3.0
3.0

16.0
1 1.0
I 1.0

7.0
5.0
5.0

6.0
6.0
6.0

3.0

7.0
2.0

4.0
1.0

18.0
3.0

I r.0
2.0

2.0
2.0
2.0

1.0
1.0
1.0

17.0
6.0
6.0

5.5
3.0
7.0

15.0
6.0
4.0

2.0
2.0
2.0

1.5
3.0
1.0

I 8.0
t2.o
r 1.0

8.0
5.0
5.0

8.0
7.0
6.0

3.0

30.0
5.0

60.0
12.0

18.0
5.0

23.0
9.0
ti.0

9.0
.1.0

9.0

r9.0
9.0
-5.0

8.0
2.0
2.0

t4
ll
t2

20
u
t2

20
t1
t2

20
u
t2

20

6.8
1.3

t.4
0.5

2.0
0.13

0.8

0.9
0.3
0.7

2.1
0.4

il
l0

ll
t2

l3
r0

l3
t2

20
ll
t2

20
lt
t2

t4
r0
10

t4
ll
l0

t4
t2
r0

tl
ll

tt

1-5.4

3. r

2.4
0.8

0.0
0.0
0.0

0.0
0.0
0.0

0.4
0.r

4.3
r.0

0.7
0.2

0.0
0.0
0.0

0.0
0.0
0.0

0.5
0.3
0.3

0.2
0.1
0.2

0.3
0.3

0.4
0.0
0.0

9.0
2.0

2.0
2.0
2.0

.0

.0

.0

1.6

0.0
0.0

4.8
2.0
2.0

2.0
2.0
2.0

1.0
r.0
1.0

20.0
'7.4

1.1

7.5
3.2
8.1

16.6
7.4
4.t

1.3
1.0

r) Data based on randonrly selected, protargol impregnated specimens. Measurements in pnr. CV : coefficient of variation in

'/,,, M : rncdian, Max : maximum, Min: minimum, n: numberof investigated individuals, SD : standard deviation, SE:
standard error ol mcan. x : arithrnetic mean.

SEM CV
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CV

25 Dh

-,t;i-26 

-27

Figs. 2l-27. Odontochlamys alpestris (Figs. 21, 24-27 , from life; 22, 23, protargol impregnation) . - 2l . Ventral view,
50pm. - 22,23.Infraciliature of ventral and dorsal side, 50irm. - 24. Dorsal view, 50pm. - 25,27. Lateral views. -
26. Cross section in mid-body. B : cytopharyngeal basket, b : bundles of argyrophilic fibres, ci : circumoral kinety, CV: contractile vacuole, Db : dorsal brush, Dh : dorsal hump, Ep : excretory pore of contractile vacuole, I : left kinety
field, Ma : macronucleus, Mi : micronucleus, po : praeoral kinety, r : right kinety field.

(1971) and SSEN YuNpsN (1981) from (limnetic?) whose brush cilia are, however, much more closely
biotopes in China. Trnr,q,«ovÄ & Marrs (1987) report O. spaced.
convexa from mosses in Czechoslovakia; they provide,
however, very misleading figures (arrangement of
kineties and contractile vacuoles) indicatini that they " Family Chlamydodontidae SrptN' 1859

have mixed up it with other species (Figs. 40, 4;. '!en1s Gastronauta BÜrscHu, 1889

Odontochlamyi ,on r*o is a veiy rare species in our " Gastronauta derouxi nov' spec' (Figs' 45-56, Tab' 3)

experience. 1968 Gastronauta membranaceu.r ENceLueNN - Dr,noux
Comparison with related species (see also O. alpes- & Dnecrsco, Protistologica 4:392.

ffi];"1?"'iJ'lälo,'lio"i,?i"o,l#n:;ffi. :i,ij:,j oi,sno.is: rn vivo about 60-70x40pm postoral rierd

Krur (1931) has not seen the unique d".td;;J."i;; l*;t11'1"0' 
5-6 left and 5-6 right postoral kineties,

brush of O. convexa is most similar t" ,i",'^äf 
^O. 6-8 right kineties, 4-6 praeoral kineties. Dorsal brush

gouraucli CERrps, lggl (1_ 12 cilia, ForssNi. 
"rsss, 

i_919,^ll"tior 
dorsal margin, consists of about 7 evenly

about 6 cilia, Burrr ,rwr 1977), whose dorsar rl;. ;;r, spaced groups of paired basal bodies' In moss and soil'

however, highly characteristic spines. Size and shape of Type location: Garajau Kap, Madeira, Portugal, N 32o
O. convexa are rather similar to that of O. alpestris, 50', W lJ" 0'.

9 Arch. Protistenkd., Bd. 142,3-4
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35 36

l'igs. 28-36. Otlortrochlunn.s ulltcstris (Figs. 28, 29, 3l 34, liom lift;30, dry silver nitratc irnpregnation; 35, 36, protargol

irnprcgnation). - 28, 29, ll 33. Encysting specimcns. - 30. Silverline system ancl infraciliature of ventral side. - 34.

Cytopharyngeal apparatus. Short arrow marks spiraled proximal end of basket, lttng arrow denotcs hyaline center o1'

rnacronuclcus. - 3-5, 36. Intiaciliature ol-ventral and dorsal sidc. B : cytopharyngcal basket, ci : circunroral kinety, CV :
contractile vacuole, Db : dorsal brush, Ep : excrctory pore ol'contractile vacuole, Ma: macronucleus, po : praeoral kinety.

,t',
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44

Figs.37-44. Odontochlamt'sconr'(.\o (Figs.37-4l,frornlif'e;12-14, protargol irtrpregnation.-18. lhrnrKrul 193 l:,10.-ll.
tiom TrnlerovÄ & Merrs 19t37). 37, 38, 40. ,+1. Ventral vicws. 32 plm, :10 ptrn, ,10 1Lm. 3[3 ptnr. 39. Latcral 'n'icu,. -- 12- 11.
Inliaciliaturc of ventral and clorsal sidc, 33 ptm. Arrows in Fig. 4:l mark basal bctdics of dorsal brush. B - cytopharyngeal basket, ci
: circumoral kincty, CV : contractile vacuolc, Db : dorsal brush, Dh : dorsal hump, Ep : excretory pore of contractilc
vacuolc. I : lefi kinety lield, Ma: rnacronucleus, Mi - micronuclcus, po: pracoral kincty. r'- right kincty l-ielcl.

@

d

Type specimens: A holotype and a paratype of G. derouxi
as 2 slides of protargol impregnated cells have been depo-
sited in the collection of microscope slides of the Ober-
österreichisches Landesmuseum in Linz, Austria.

Dedication: We dedicate this new species to Dr. Gtlsrnr
DEnoux who significantly contributed to the knowledge of
cyrtophorid ciliates.

9*

Description: Roughly elliptical, right side convex, left
almost straight. Acontractile but very flexible. Dorsal hump
distinct, sometimes projecting above deeply grooved ventral
surface, with furows and prominent anterior slope (Figs.
45,46,49). Anteriorly about 3:1, posteriorly 2:l flattened
(Fig. a8). Macronucleus in mid-body, ellipsoid, contains
small, spherical chromatin bodies surrounding hyaline area
having central globule. Micronucleus spherical, sometimes

i\i

q
Mi
+
Ma
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Table 3. Morphomctric characterization of' Gastronauto tlerou,ri (Madeiran population)r).

Charactcr SD SE CV Min Max nx M

Body, length

Body, width

Distance between left and
right kinety field

Distancc fiom anterior somatic 16.9
end to circumoral kinety

Macronuclei, number

Macronucleus, length

Macronucleus, width

Micronucleus, Iength

Micronucleus, width

Circumoral kinety, length

Circumoral kinety, width

Somatic kineties of right
field. total number

Postoral kineties of right
field, number

61.4

31.9

8.3

60.0 7.2

36.0 4.6

8.0 1.4

1.7

1.1

0.4

1 1.6 4n.0 17.t)

12.0 3r.0 .16.0

17.5 6.0 lr.0

t7

t7

t7

1.0

17.1

10.5

1.,

2r.5

3.1

lt.0

5.1

r7.0 l .8 0.4

1.0 0.0 0.0

18.0 2.0 0.-5

r0.0 r. t 0.3

3.5 0.3 0.1

3.0 0.3 0.1

2r.0 r.9 0.-5

3.0 0.3 0.1

r 1.0 0.0 0.0

10.7 l 3 .0 20.0 t7

0.0 r.0 r.0 t7

I 1.3 14.0 2.1.0 t]
l0.t 8.0 13.0 t]
10.0 3.0 4.0 t7

9.3 3.0 1.0 t]
8.9 18.0 21.0 t]
9.8 2.5 4.0 t7

0.0 I 1.0 I 1.0 t7

6.0 t]

6.0 t]

-5.0 t7

3.0 t7

Postonrl kineties of lcft -5. I

I'icld. nr-rnrbcr

Shortcncd praeoral sor-iratic 4. I

kineties. nurrbcr

Pracoral vertical kincty 3.0
lragnrcnts. nunibcr

Circunrural kineties. nurnber 1.0

Dorsal hrush. r'rurnber 5 . lJ

groups ol' basal boclics

Dorsal brush. nunrbcr 13.5

basal bodies

Contractile vacuole porcs, 2.O

nu ntbcr

3.0 0.0 0.0 0.0

5.0

-5.0

4.0

3.t)

-5.0

-5.0

4.0

1.0 0.0 0.i)

6.0 0.6 0.1

13.0 t.2 0.3

0.0 1.0 1.0 t7

9.8 5.0 '7.0 t7

8.8 r2.0 16.0 t]

2.0 0.0 0.0 0.0 2.0 2.0 t7

r) Data based on randornly selected, protargol impregnated specimens. Measurr-ments in
prn. CV : coell'icient ol variation in ul,, M : median, Max : maximum, Min :
minimum, n : nunrber of investigated individuals, SD : standard deviation, SE :
standard error of mcan, X : arithmetic rlean.

rathcr distant from macronucleus. 2 contractile vacuoles,
the upper close bclow oral opening between I st and 2nd
inner kincty ol right postoral fleld, the other near posterior
end between 3rd and 4th (or 2nd and rlth; De«oux &
Dn,tcEsco 1968) inner kinety ol leli postoral field (Figs.
,1-5, 50, -53, -56). Circumoral kinety narrow-elliptical, cros-
ses almost entirc width slightly above micl-body, its cilia
firrm lanrellated structure in vivo. Cytopharyngeal basket

narrow (l11-l15 of circumoral kinety length). recogniz-
able only aficr protargol impregnation. tapering and irrcgu-

larly curved, extends to dorsal side (Figs. 47, 50). Cyto-
plasm colourless, with some fbod vacuoles probably con-
taining bacteria and fungal spores. Movcment slowly glid-
ing, thigmotactic.
Ventral infiaciliature very similar to that of G. mem-

branoceus. l6- lU (mostly l6 in Madeiran, l8 in Kenyan
population) vcntral kinetics separated by non-ciliated post-
oral field; accompanied by argyrophilic libre at right (Fig.
5l). -5 posbral kineties in right field, anterior end of inner
kincty sharply bcnt to lclt crossing non-ciliated field. 6
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l'igs.45-52. Gustronttutttderottri (Figs.45,46,18,49,Kenyanpopulationfromlife; 17,50-52,Macleiranpopulationafier
protargol intpregnation) . - 45. Ventral view, 70 prm. - 46. Dorsal view, 60 prm. - 47 , 50, -52. Infracitiaturc of lateral, ventral
and dorsal side, -57prn,66pm. Arrows denote contractile vacuole pores;arrowheads mark refractile structure (cytopyge'?). -48. Lateral vicw. - 49. Cross section in mid-body. - 51. Kineties are accompanied by an argyrophilic fibre. B:
cytopharyngeal basket, b : bundles of argyrophilic fibres, ba : bacteria in fbod vacuole, ci : circumoral kinety, CV :
contractile vacuole, Db : dorsal brush, Dh : dorsal hump, I : lefi kinety field, Ma: macronuclcus, Mi : micronucleus, r:
right kinety field.

li
51
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Figs. 53-56. Gastronouta derou-ri (protargol impregnation;56 from Dpnoux & DnecEsco 1968). - 53, 54. Infraciliature of
ventral and dorsal side ol Madeiran population. - 55. Infraciliature of dorsal side of Kenyan population, 54prm. Arrow marks
refractile structure (cytopyge'?). - 56. lntiaciliature of ventral side, 12 pm. b : bundles of argyrophilic fibres, ci : circumoral
kincty, Db : dorsal brush, Dh : dorsal hump, Ep : excretory pore of contractile vacuole, I : left kinety field, Ma :
macronuclcus. Mi : micronucleus, r : right kinety field.
Figs.57-59. Gustntnatrtaclatratus(Figs.57,58,fromDsnouxl976b;59,fiomSoNcWr,tso&WtLsenr1989).-57,58.
Morphology and infiaciliature from lil'e, nigrosin, and protargol preparations, 47 p"m,50 prm. - 59. Dorsal view liom life and

after protargol impregnation, 40 pm. Dbr + : dorsal brush kineties l-4.
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l'igs. 60-67. Gustronuutu meml)rotkt((t/s (Figs. 60-64, fiom lif-e; 65. dry silver nitrate irnpregnation; 66,6T.liom lit'e and

protargol impregnation;60, attcr Br.o('HueNN 1895;61, liom KaHt- 193 l;62-64. tionr PtN.qno 1922;65. liom KltrN 1927:

66.67,C. run<'itru frorn WrLrsnt 191 l). - 60-64. Ventral and lateral views.5-5 pm,6-5 Lrm,'l lrnr,'l prn,'l prn. Arrows in Fig.
60 mark dorsal brush. 6-5. Silverline systenr and infraciliature of ventral sicle, 70 trrm. - 66, 67. Infraciliaturc ol vcntral and

dorsal side,60trrm. CV = contractile vacuole, Db - dorsal brush, Dh: dorsal hump.

kincties extend on right and anterior margin of ccll. 4 (5-6
in Kenian population) praeoral kineties betwccn right cili-
ary field and oral opeuing. and 3 short vcrtical kineties at

lefi cell mar-{in. Kineties of leli ficld posteriorly shortened,
slightly bent kr lcli at circr"rmoral kinety, lcffmttst row
usually conncctcd by loosely arranged basal bodies to
leftn.rost vertical kinety (Figs. 41 , 50, 53, -56).

Dorsal brush along anterior and anterior lcli dorsal margin,
consists ol' 5-7 (8- l0 in Atiican population) evenly
spaced groups (usually pairs, rarely triplets or singles) ol
zl prm long cilia. Right of median, ncar mid-body. an

argyrophilic structure, possibly thc cytopyge (Figs. 46, 47,
52, 54, -55, -56).

Occurrence and ecologyi Gd.ttronduto tlcrou.ri occurrcd
in a light reddish-brown soil grown with Optutti,t .;;1t.

and tufis of grass in Macleira. It was also fbund in the

uppcr laycr ol a heavily saline soil from the shure

of Lake Baringo, Kenya. Denoux & Dn,tcr,sco (196u)

collected it fiom wall ancl trcc mosscs ncar Roscol-l',

France. LEHt-E (1992) shows a prottrrgcll irnpregnated
specimen fiom a soil ol the "Schwäbische Alb" (Ger-

many). Srour (c.g. 196 I, 1970. deterrrinecl as G. rnam-

brarur<'eus: see below) firuncl G. derou.ri in thc uppcr
litter, thc lowcr Iittcr and the topsoil ol lightly burnt sites in
Ncw Zcalancl and in sclil samples fiom East Greenland (pH
6.6).
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Comparison with related species: There are 3 well
clefined species of Go.stronuura clistin-{uishecl by the com-
positi«rn of thc clorsal brush ancl the arrangement of the
vcntral kinctics.
G. mcmbrunacrrs Bürscur.t, 1889 (Figs. 60, 61, 65-67):
Postoral lield non-ciliated: dorsal brush consists of 2 short
kineties, viz., a nrw each at antcrior cnd and in anterior
third near left margin ol ccll. Lives in fresh and brackish
watcr. Thc idcntilication is based on Bt-ocsr,,larN (1895),
who provided the first illustration, even including the

typical dursal brush (Fig. 60): howcvcr, very likely he

mixed up thc positions of the contractile vacuoles or
illustratcd thcnr side-inverted. Considering the highly
charactcristic dorsal brush, GustoneLttd.rp. in Dnnoux &
Dn,qGpsco (1968) and Gustronuutu rttncina WtLeER.r,

197 I (Figs. 56, 66, 67) must bc considcred as junior
synonyms ol G. mambrutlu(eus /FotssNp,n et al. 199 l;
PArscH 1974: SoNc; Wnrso & Wu.grnr 1989). Kt-EtN
(1927) provided the first silver impre-enation of thc ventral
sicle (l'ig. 65). Pr,Na,no (1922) supposcdly lound G. mem-

brunuc'aus in m«rsses (Figs. 62 64); however, his speci-
mens lack thc non-ciliated postoral field and thus resemble
G. clatruttrs DEnoux. 1976 (Figs. 51 -59). Prrano did
not mcntion the dorsal brush, thus his population cannot
rcliably assigned.

G. <'lutrutus Dnnoux, 1976 (Figs. 57--59): Postoral tleld
ciliatccl: dorsal brush consists of4 short kinetics. viz.. I at

antcrior cnd, I at posterior end (overlookcd by Denoux)
and 2 near anterior left margin of ccll. Livcs in fresh and

brackish water. The brush pattcrn is bascd on the reinvesti-
gation by ForssNpn ct al. (1991) and on a personal com-
munication by Dr. G. Dnnoux. DpRoux (1976b). Jurn-
czENKr (1982). Wrr.unnr (l9ti6) and SoNc WErso &
Wrr.ernr (1989) each obviously ovcrlooked one of these

kineties (Figs. 57 59); WII-sEnr even illustrated one

kinety at the wrong ccll margin.
Gastntnuutu derou-ri nov. spec. (Figs. 45-56): Postoral
l'icld non-ciliated; dorsal brush consists o1-about 7 groups
olevenly spaced, pairccl basal bodics along anterior dorsal
nrargin. In moss and soil. Dlnoux & Dnrcnsco (l96tt)
provided a clcscription and illustrations (including four
cncystmcnt sta-qes and two stages of morphogenesis) of a

moos dwelling Gustondlttu mcmbranacea.s which obvi-
ously lits the diagnosis of G. tlcrou.rl (FiS. -56). Probably
all soil records of G. rnemltrdno(aus (e.g. tst-arrenr,n &
Fotssnnn l9utl; Srclur 1961, 1970) belong t<t G. dcrou.ri;
untbrtr.rnately, none is substantiatcd by an investigation of
thc dorsal brush. The Roscof|(France) population of G.

derouxi differs fiom thc typc by having slightly more
dorsal brush pairs (7 9) and more kineties in the right
(12- l3) and lefi (6) ciliary field; it is very similar to our
All'ican population (7- l0 dorsal brush pairs, 5-6 preoral

kineties. l3 and -5-6 kinctics in the right and lefi ciliary
field. respectivcly). Thus. we consider the Frcnch. thc
Madeiran and the Kenyan population as conspecific.
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Zusammenfassung

Vier wenig bekannte cyrtophoridc Ciliaten aus österreichi-
schen Flüssen und aus Böden von Australien und Madcira
werden beschrieben. Trithigmostotttu sruneki (§nÄunr-
Hu§Et<. 1952) unterscheidet sich von dem sehr ähnlichen 7.
bovaricnsis (Ka.sl, 193 l) clurch das limnische Habitat, das
gerundete posteriore Ende des rechten Wimpcrnt'eldes und die
gcringcrc Anzahl von Rcuscnstäben. Die SülSwasserpopula-
tion von OdontoL'hlomvs ttlpastris ForssNuu, l9[tl ist der
tericolen Typuspopulation sehr ähnlich. Die Dorsalbürste von
Chilotlonella conre-rd Kaut.. 193 I besteht meist nur aus 4
weit gestellten Cilien entlang des vorderen Randes; sic wird
daher in die Gattun-q Odotttot'hluml's versetzt. G«stronautu
derou.ri nov. spec. lebt in Mooscn und Böden und hat etwa 7
Wimpernpaare entlang des vorderen Randes der Dorsalseite
und ein unbewimpeftes postorales Feld.
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