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Abstract

The morphology and the infraciliature of 18 species of hypotrichous ciliates from various soils
of the world have been investigated: Pseudouroleptus procerus nov. spec., Kahliella bacilliformas,
K. simplex, Keronopsis wetzeli, Paruroleptus notabilis, Hemisincirra inquieta, H. livida nov. spec.,
Histriculus eavieola nov. comb., Lamltostyla edaphoni nov. spec., Ozytricha lanceolata, O. nauplia
nov. spec., O.rubripuncta nov. spec., Steinia tetracirrata, S.citrina nov. spec., Tachysoma gra-
nulifera nov. spec., Urosoma acuminata, U. gigantea, and Urosomoida agilis. All species are cha-
racterized biometrically. The cysts of K. bacilliformis, H. cavicola, U. acuminata, and U. gigantea
are described. The cirral pattern of Paraurostyla buitkampi is typical for the genus Pseudouroleptus :
Pseudouroleptus buitkampi (FoissNer, 1982) nov. comb. An improved diagnosis of the genus Lam-
tostyla Burrkavp, 1977 is suggested. This oxytrichid genus includes now 4 species: L. lamotler (type
species), L. edaphoni nov. spec., L. hyalina (BERGER, ForssNer, and Apay, 1984) nov. comb. (for
Tachysoma hyalina), and L. perisineirra (HEMBERGER, 1985) nov. comb. (for T'achysoma persincirra).
The character pair anteriad displaced transverse cirri and possession of subpellicular granules of
the Steinia inquieta described by ForssNer (1984) requires the establishment of a new species: Stei-
nia primicirrata nov. spec. Basing on the original descriptions improved diagnosis of S.inquieta
(Sroxes, 1887) and S. candens Kanw, 1932 are suggested.

1. Intreduction

Forssner (1981), Forssner and PrEer (1985), Forssner et al. (1985), and ForssNEr
(1987) found that '/,—'/; of the known soil ciliate species belong to hypotrichous taxa.
In this paper we deseribe some further species which we have found in some soils of
<urope and Asia.

In modern taxonomical research of hypotrichs some important species characters
are often neglected. These are the in vivo aspect, including the body shape and the
presence or absence of subpellicular granules, the infraciliature in ventral and dorsal
view, and the biometrical characterization. However, these features are absolutely
necessary for a correct determination. It is surely inadequate to show only the ventral
aspect of the infraciliature.

Y) The authors wish to thank Dr. Tapao Marsvsaxa (Kumamoto University, Japan), Mr.
Eveex Lenne (University of Ulm, West Germany), and Mr. Haxxes Aveustin (University of
Salzburg) for providing samples from Japan, Federal Republic of Germany, and Israel respectively.
The photographical assistance of Mrs. KariN BerNaTzKY is greatly acknowledged. The study was
supported by the “Fonds zur Forderung der wissenschaftlichen Forschung, Projekt Nr. P 52267,
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Table 1. Localities of the populations

Species

Date

Locality

Sea-level
(m)

Hemasineirra inquieta

Hemisinerrra livida

Histriculus cavicola

Austrian population

Japanese population

Kahliella bacilliformais

Kahliella simplex

Keronopsis wetzeli

Lamtostyla edaphoni

Oxytricha lanceolata

Oxytricha nauplia

Oxytricha rubripuncla

Paruroleptus notabilis

20. 1.1985

June 1984

25.10. 1985

13. 2.1985

24. 3.1984

2. b5.198b

2. 5.1986

29.10. 1983

June 1984

14. 2. 1985

20. 1.1985
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Upper soil layer (0—5 e¢m) of a spruce
forest near Ulm, West Germany.

Litter and soil particles of a very
shallow soil of a goat pasture between
Nauplion and Tripolis, Peloponnesus,
Greece.

Upper soil layer (0—5 ¢m) of an arable
land near Salzburg, Austria.
“Versuchsfliche D" in FoissNer et al.
(1985).

From a soil in Japan. Kindly supplied
by Dr. T. Marsusaka. Designated in
his works as Histriculus muscorum
(e.g. Marsusaka 1979).

Upper layer (0—5 e¢m) of a loamy soil
of a wheat field near Kibbitz, about
10 km south of Nazaret, Israel.
Cultured on Eau de Volviv enriched
with squeezed wheat grain.

Upper soil layer (0—5 ¢m) of a
pasture near Seekirchen, Austria.
“Versuchsfliche E” in FoissNxer et al.
(1985).

The lower part of a bundle of straw
which was in contact with the soil.

The bundle was used for the culture

of the fungus Leccinum testaceo-seabrum.
Salzburg, Austria.

See Keronopsis wetzeli.

Upper soil layer (0—5 e¢m) of a
pasture near Seekirchen, Austria.
“Versuchsfliche F” in FoissNer et al.
(1985).

Upper layer (05 em) of a salt soil
with rush, about 50 m away from the
sea. Nauplia Bay, Peloponnesus,
Greece.

Upper soil layer (05 e¢m) of an
uncultivated grassland (dominated by
Poa sp.) in the Golan Hills, Israel.

See Hemisineirra inquicta. .

c¢. b00

¢. 1,000

c. 420

c. 540

c. 420

c. 420

c¢. 00

above 1,500

¢. b00



Table 1 (continued)

Species Date Locality Sea-level

(m)

Pseudouroleptus procerus
Population 1 13. 7.1984 Upper soil layer (0—5 c¢m) of a c. 420
meadow near Salzburg, Austria.
“Versuchsfliche A in FoissNer et al.

(1985).

Population 2 25. 10. 1984 See Kahliella simplezx. c. H40

Population 3 6. 5.1985 Arable soil near Vienna, Austria. c. 200
Steinia tetracirrata June 1984 See Oxytricha nauplia. 78!
Steinia citrina June 1984 See Hemisineirra Livida. c. 1,000
Tachysoma granulifera 19. 4.1985 Arable soil near Vienna, Austria. c. 200
Urosoma acuminata 14. 2.1985 See Oxytricha rubripuncta. above 1,500
Urosoma gigantea 29. 10. 1982 Soil of a saline grassland with halo- c. 115

phile plants near the Neusiedlersee,
Burgenland, Austria.

Urosomoida agilis 8i-11..1981 Xerothermic site without trees in the 189
Tullnerteld, Lower Austria.
“Profil 47 in Foissner et al. (1985).

2. Material and methods

For the material see Table 1. The culture method and protargol staining technique according to
Foissner (1982) were used. Furthermore, the silvercarbonate method of FErNANDEZ-GALIANO (1976)
was employed.

All countings and measurements were performed at a magnification of 1,000 % with different
instruments (1 unit = 1 xm and 1.4 gm respectively). The data in the Tables are based on protargol
impregnated specimens. All measurements in gm. As proposed by Bercer (1978) and FoissNer
(1982) following sample statistics were calculated: ¥, arithmetic mean; M, median; SD, standard
deviation; SE, standard error of the arithmetic mean; CV, coefficient of variation in 9%,; Min, min-
imum value; Max, maximum value: n, sample size. Statistical procedures follow methods as des-
cribed in Sokarn and Roury (1981).

The body shape of the living specimens was drawn from slides without cover glasses. Details
were observed on slightly to strongly squeezed individuals using the oil immersion objective ( < 100;
eyepiece, »«10) and bright field technique. The drawings of the impregnated specimens were made
with a drawing attachment.

The terminology is according to Kanr (1932), Borror (1972), and Corruiss and Lowm (1985).
The right dorsal kinety in dorsal view is always designated as dorsal kinety 1.

1 slide of holotype specimens and 1 slide of paratype specimens of the new species and one slide
of cach other species described have been deposited in the collection of microscopical slides of the
Upper Austrian Museum in Linz.

3. Description of the species
Pseudouroleptus procerus nov. spee. (Figs. 1—6, Table 2)
Diagnosis: In vivo about 170—250 x30—40 um (n = 4), vermicular, 2 unshor-

tened dorsal kineties and 1 extremely reduced (1 basal body pair) dorsal kinety. 33 ado-
ral membranelles, 47 left and 48 right marginal cirri on the average.
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Typelocation: Moderately frequent in the upper soil layer (0—5 e¢m) of a meadow
near Salzburg, Austria.

Description: Body margins parallel or slightly converging posteriad, very flex-
ible (especially under the cover glass), slightly to distinctly twisted, inconspicuously
flattened dorso-ventrally. Both ends rounded, sometimes a small notch on the right
margin immediately above the posterior end (Figs. 1, 2). Macronuclear segments in
vivo ¢. 21-—28 x 10—14 um (n = 3), lving slightly left of the median. Contractile va-
cuole on the left-hand border, distinctly above the middle of the cell, during diastole
with channels. Pellicle without subpellicular granules. Cytoplasm colourless, filled
with some fatty shining 0.5—2gm large inclusions, numerous 1—2 um large, colour-
less globules, and many colourless cloddy particles, about 1—8 um in diameter. Feeds
on phytotlagellates (Euglena sp.), zooflagellates, naked amebas, and ciliates (Colpoda
Sp.).

Adoral zone of membranelles about 1/, of body length, bases of the largest membra-
nelles in vivo ¢. 5—8 ym wide (n = 3). Buccal area considerably deepened, undulating
membranes i vivo distinetly bent, pharyngeal fibers conspicuous (Figs. 1-—3). Fron-
tal cirri n vivo about 12 gm long, left frontal cirrus usually slightly larger than the
middle and right one. 4 ventral cirral rows, which begin at the level of the distal end
of the adoral zone of membranelles, become longer from left to right (Fig. 3, Table 2).
Pellicle along the ventral and marginal rows distinctly crenelated. Ventral and mar-
ginal cirri in vivo ¢. 8—10 wm long. Right marginal row extends onto the dorso-lateral
surface anteriorly. Between the posterior ends of the marginal rows a small group of
cirri (transverse cirri?), @n vivo about 15 um long. 1 short cirral row (caudal cirri?) at
the posterior dorsal surface. Dorsal cilia about 3 um long, dorsal kinety 1 usually con-
sists only of 1 basal body pair (Figs. 4—6).

Discussion: Pseudouroleptus procerus differs from P. caudatus and P. humicola mainly in the
infraciliature of the ventral and dorsal surface and the number of macronuclear segments respectively
(GeLLErt 19565 HemBErGER 1985). It differs from the very similar P. ferrestris HEMBERGER, 1985
in the number of dorsal kineties and marginal cirri and the ratio of body width : body length (P. pro-
cerus, 1 :4-—6; P. terrestris, 1 :3). However, a reliable comparison of the shape is impossible because
HemBErRGER (1985) figured only a single protargol impregnated specimen, which looks distinctly
different from our Figures 1 and 3. In fact, if we would have identified our population with Hewm-
BERGER’S species, in future a correct determination would be very arbitrarily because of its great
variability.

Paraurostyla buitkampi FoissNer, 1982 has the same type of infraciliature. Hence, it is trans-
ferred to this genus: Pseudouroleptus buitkampi (FoissNer, 1982) nov. comb. It differs from the other
members of the genus in the wide body shape, 4 macronuclear segments, and a longitudinal posterior
cirral row, designated as “‘transverse cirri” in Forssner (1982). Perhaps this row is homologous
with the short cirral row on the posterior dorsal surface of P. terrestris and P. procerus. However,
only morphogenetic studies can clarify the correct designation of these rows.

Kahliella bacilliformis (GeLer, 1954) Corrrss, 1960 (Figs. 7—17, Table 3)
Redescription: Size in vivo about 115—170 % 25—40 um (n = 4). Body cylindri-
sal, flattened only in the oral region. Anterior end slightly tapering, posterior one
rounded or truncated (Figs. 7, 8). Macronuclear segments usually 2, in vivo ¢. 20 X9 um,
Iying slightly left of the median. Sometimes one or both segments bisected. Nucleoli
spherical, of very different size (Figs. 7, 8, 10, 12). Contractile vacuole on the left-hand

Zool. Jb. Syst. 114 (1987), 2 197



Table 2. Biometrical characterization of Pseudouroleptus procerus
/s

Character!) X M SD SE (A% Min. Max. n

Body, length 139.0  140.0 12.2 :3.636 88 120.0 165.0" 12
Body, width 3¢ 32.6 i e 150764 28.0 89:0:5412
Adoral membranelles, No. P 33.0 1.7 0.494 5.2 30.0 35.0 12
Adoral zone of membranelles, length 86:3.736:0 . 128 - 0:b12: - 4.9 =340 39,0 - 12
Macronuclear segments, No. 2.0 2:0-20 0 0 2.0 2:0-2212
Posterior Ma, length 16.3 15:0:5552:0540:69b 12.6 140 20.0 12
Posterior Ma, width 7.6 1.5 0.9 0.266 11.6 6.0 8:b 12
Ma, distance between 15.5 15.0 4:0% =ATh1: 2 PH 9.0 24.0 2
Micronulei, No. 2.0 2.0 0 0 0 2H0) 2:05 12
Posterior micronucleus, length 3.0 010 =03 (0T 828 2.5 3:b-712
Posterior micronucleus, width 2:3 9.3 0.3 0.086 13.1 2.0 2.8 2
Distance 1 15.5 15.0 19706005112 14.0 20:0:7:12
Distance 2 24.3 24.5 2.3  0.664 9.h 21.0 270 Rl 104
Distance 3 67.6 67.5 8:3:.2.388: " 12.2 5H6.0 84.0 12
Distance 4 90.2 88.0 12.0 3.470 13.3 2.0 115012
Left marginal row, No. cirri 46.1 47.0= =6:3 A1:828 187 " +31.077" 5b:02. .12
Right marginal row, No. cirri 47:7: 480 . 4.3 1.2p1 9.1 40.0 - b55.0 12
Ventral row 1, No. cirri?) 3.2 3.0 88 -0.167 182 2.0 40 12
Ventral row 2, No. cirri?) b.b b.b 0.8 0.230 145 4.0 002
Ventral row 3, No. cirri?) 208 7 24:0 725 0126 1150 172057 29b:0 7512
Ventral row 4, No. cirri2) 33.3 34.0 A=l N5 1313 21.0 29:0 =12
Enlarged frontal cirri, No. 3.0 3.0 0 0 0 3.0 3.0 12
Bucecal cirri, No. 3.8 4.0 0220312 2102 3.0 4.0 12
Transverse cirri, No.?) 2:1 2.0 0.4 0.125 16.6 2.0 3.0 8
Caudal cirri, No.?) 4.9 4.5 Fele0:318 = 291 4.0 205212
Dorsal kineties, No. 2.9 3.0 0.3 0.083 9.9 2.0 330 i

1) Legend: Distance 1, 2, 3, 4, distance between the anterior end of the cell and the posterior end
of the ventral rows 1-—4 (see Fig. 3); Ma, macronuclear segment.
>

2) For the designation of the ventral rows see Fig. 3.
3) See Figs. b, 6.

border in the middle of the cell, during diastole with channels. Systole occurs about
every 60s. Pellicle colourless, without subpellicular granules. Cytoplasm densely
filled with ¢. 2 um large, spherical or elliptical, colourless granules, 2—5 um large glo-
bules, and many food vacuoles containing short and long bacteria, phytoflagellates
(Polytoma sp.), and wheat-starch from the culture medium. Hence, K. bacilliformis
appears dark at low magnification. Sometimes a large defecation vacuole at the poste-
rior end of the cell. Movement rapid with rotation around the long axis of the body,
resembling a holotrichous ciliate! Cysts spherical, wall smooth, vitreous, about 1.5 zm
thick (Fig. 17). Less than 109, of the population encysted under culture conditions.
(Cyst formation lasts several days as shown by the moving cytoplasm.

Adoral zone of membranelles about '/, of body length, formed like a question mark,
its proximal third part and the buccal area are covered by the peristomial lip. Bases
of the largest membranelles in vivo b—6um wide. Cirri in vivo about 10 um long.
Undulating membranes straight or slightly bent, usually clearly separated, never over-
lapping, very probably formed by obliquely arranged basal body pairs. Left basal body

198 Zool. Jb. Syst. 114 (1987), 2
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Table 3. Biometrical characterization of Kahliella bacilliformis

Character!) X M SD  SE OVe o Min. & Max. 1
Body, length 1241 122.0° 7.8, 2.026 6.3 112:0° 145.0. 15
Body, width 19.3 19:026 2100 - 0:518 «10:37 = o170 4250515
Adoral membranelles, No. 20.3 20.0 0.9 0.228 4.4 18.0 20 B B s )
Adoral zone of membranelles, length 29w 24002 218010475 v a8 DNH0K SO0 AL
Macronuclear segments, No. 2.7 2.0 40:9 20232337 2.0 4.0 15
Posterior Ma, lenght 20.0 21.0 6.0 1.540 29.8 11.0 340 15
Posterior Ma, width 5.8 6:07 00w a 070! 1T 4.0 7.0 15
Ma pairs, distance between 21291 2200 0 4.3 L1205 1980 - 1305 52800 15
Micronuclei, No. 2.0 2105520 0 0 2.0 2.0 15
Posterior micronucleus, length 2.9 30 0.2 0549 714 2.3 310G 1H
Distance 1 22:4.:92:05 8.7 (0:945: . 16.3 15.0 29.0 15
Distance 2 15.4 150 1.4 0349 8.8 13.0 18.0 15
Frontal cirri, No. 3.0 300 0 0 3.0 30815
Buccal eirri, No. 1.0 1.0 0 0 0 1.0 180- 215
Cirri behind the RFC, No. 1.0 120270 0 0 1.0 150215
CR left of the median, No. 4.1 4.0 0.3 0.067 6.3 4.0 5.0 15
CR right of the median, No. 6.0 6.0 0 0 0 6.0 6.0 15
Cirral row 1, No. cirri 26.1 26.0 3.5 0.907 13.5 20.0 340 15
Cirral row 2, No. ecirri 231, 240 2.6 0.674 11.0 18.0 28.0 15
Cirral row 3, No. cirri 22.0 22:0=23137.4(.840, = 14:8 16.0 20:0=1h
Cirral row 4, No. cirri 24:3 - 2hi072.60°00:679 1 0:3% 2 90,0l 28052 1h
Cirral row b, No. cirri 4.9 5:00-2078 <2 0:215 =171 3.0 6.0 15
Cirral row 6, No. cirri 137 4.0 2.1 +:0:04915.6 10.0 17:0-21b
Cirral row 7, No. eirri 33.1 33.0ma 450281032 198 25.0 38.0 15
Cirral row 8, No. cirri 3.9 36.0:43:2. - 10.813 8.8 31.0 410 15
Cirral row 9, No. cirri 30.0 30.0..::83:2. .0:834 10.8 25.0 38.0: 10
Cirral row 10, No. cirri 21.3 92.0::2:6 3 0:619 +12:4 18.0 25101 b
Dorsal kineties, No. 1.0 1.0 0 0 0 1.0 180156
Dorsal kinety, No. basal body pairs 40:9 0.2 30 L0:597: # X187 140 24.0 15
Cyst, diameter?) 39.2 40.0 2.6 0543 6.6 340 440 23

1) Legend: CR, cirral rows. For the designation see Figs. 11, 12; Distance 1, 2, distance between the
anterior end of the cell and the posterior end of the cirral row 5 and 6 respectively; RFC, right
frontal cirrus; Ma, macronuclear segment.

2) From life.

frequently less impregnated than the right one (Figs. 9, 11, 13, 16). 3 frontal cirri,
each formed by 9 cilia. The buccal cirrus, the cirrus behind the right frontal cirrus, and
the cirri 1 and/or 2 of row 5 consist of 6 cilia. The remaining anterior cirri of rows
H—8 are made of 4 cilia. All other cirri are formed only by 2, @n vivo 10—15 gm long
cilia. Row 5 terminates at the level of the cytostome, row 6 shortened anteriorly and
posteriorly. Cirral rows 1, 9, and 10 on the dorsal half of the cell. From the posterior
basal body a c. 2um long argentophilic fiber originates (Figs. 11, 14). Cilia of the
dorsal kinety i vivo ¢. 3 um long (Figs. 9—15).

Discussion: The morphology of our population agrees very well with the original description,
especially in possessing only 1 dorsal kinety. Gerer (1954) describes 2 large double-nuclei (4 macro-
nuclei) and 2 micronuclei”, whereas our population is dominated by specimens with 2 macro-
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Table 4. Biometrical characterization of Kahliella simplex

Character!) X M SD SE cV Min. Max. n
Body, length 114:6" 108.0 - 13.5: *:3.109: - 11:8 :92.0+140.0..- 19
Body, width 442 430 44 1.018 101 36.0 52.0 19
Adoral membranelles, No. 36.8 36.0 2.7 0.622 4 38.0 44.0 19
Adoral zone of membranelles, length 41.6 - 42.0 o dir 10:943 5 -9.9536:0- ¢ 1530 19
Macronuclear segments, No. 2.0 2.0 0 0 0 2.0 2. 19
Posterior Ma, length 18.3 18:07- -2:3° 10:623 12:b0¢ 15:0 - 22.0 + 19
Posterior Ma, width 8.1 8.0 1.6 0.358 19.2 7.0 14.0 19
Ma, distance between 16.6 17.0 41 0928 244 7.0 22.0=-19
Micronuclei, No. 1.5 1.0 0.6 0118 34.8 1.0 2:0.:219
Micronucleus, diameter 3.4 3.0 0.3 0.073 9.5 3.0 4.0 19
Distance 1 30.4 29.0 4:h L0270 A i 290 39.0 19
Frontal cirri, No. 3.0 3.0 0 0 0 3:0 340 =19
Cirral rows, No.23) 11.0 11.0 0 0 0 11.0 19
Frontal row I, No. cirri®*) 2.2 2.0 04 0.096 189 2.0 2081
Frontal row 11, No. cirriz:4) 4.1 4.0 0.4  0.093 9.9 3.0 50 19
Cirral row 1, No. cirri?) 1039 wl1:0. 4 -2:0:310 42 3 e #8102« 13:0% 19
Cirral row 2, No. cirri b.b 6.0 2.6 0.609 48.0 2.0 18:0:719
Cirral row 3, No. cirri Q1 9.0 3.6 0.800 38.5 4.0 18:0::19
Cirral row 4, No. cirri 20.6 21.0 2.6 0.604 128 16.0 26.0 19
Cirral row b, No. cirri 14.7 15.0 21 0.490 145 11.0 18.0 19
Cirral row 6, No. cirri 722 17.0 2.00::0:467 - 11.9: = 13:0 21.0 19
Cirral row 7, No. cirri 314 =2 320 3.8 -.0:81612:2° = 24:0-+39.0. 19
Cirral row 8, No. cirri 15.6 15.0 4.8 1.106 30.8 10.0 30.0 19
Cirral row 9, No. cirri 7.6 7.0 2.8 0.641 36.9 3.0 14.0- 19
Cirral row 10, No. cirri 4.8 5.0 2.1 0.473 42,6 2.0 8.0 19
Cirral row 11, No. cirri 24.9 26.0 2.7 0.623 10.9 19.0 30.0 19
Dorsal kineties, No.?) 3.0 3.0 0 0 0 3.0 3.0 19
Basal body pairs in front of cirral row 1, 8.2 8.0 e 10331 946,65 w6:0 0 110 19

No.

) Legend: Distance 1, distance between the anterior end of the cell and the anterior end of the
cirral row 6; Ma, macronuclear segment(s).

2) For the designation of the cirral rows see Figs. 23, 24.

%) The frontal rows I and II and very short fragments on the ventral and dorsal surface are not
considered.

%) The frontal cirri are not considered.

%) The basal body pairs in front of the cirral rows 1 and 2 are not considered.

nuclear segments. FLeury and Fryp-Versaver (1984) observed only 2 very variable macronuclear
segments. However, the French population is probably not conspecific with the type material an.
our population, since it has 3 dorsal kineties and larger somatic cirri which consist of 4 basal bodies

In spite of the variability in the number of macronuclear segments, K. bacilliformis can be easily
distinguished from other members of the genus (HorvArn 1932, 1934; Kanwt 1932; Dracrsco 1970;
Borror 1972) by the vermicular body, the fine somatic cirri, and the single dorsal kinety.

Kahliella simplexz (HorvATH, 1934) Coruiss, 1960 (Figs. 18—24, Table 4)
Redescription: Size in vivo about 110—160 x50—70 gm (n = 3). Body elliptical

but sometimes also with parallel margins, both ends rounded. About 2:1 flattened

dorso-ventrally (Figs. 18—20). Macronuclear segments connected by a thin thread,

Zool. Jh. Syst. 114 (1987), 2 201
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lying along the median or slightly left of it. Contractile vacuole on the left-hand border
in the middle of the cell, during diastole sometimes with an anterior channel. Subpelli-
cular granules small (<1 gm), colourless, arranged in loosely erganized rows, sometimes
difficult to discern and easily confused with the numberless subpellicular mitochondria
(1—3 um) which give this species its conspicuous brownish colour (Fig. 21). Cytoplasm
strongly viscid, with numerous yellow shining 2—5 um large crystals in the posterior
part of the cell and voluminous food vacuoles containing bacteria, fungi, and phyto-
flagellates (Polytoma sp.). Movement moderately rapid, usually creeping, sometimes
swimming freely with rotation around the long axis of the cell. Cysts have a conspi-
cuous mucous layer and are deseribed in detail by Foissner and ForssNer (1987).

Adoral zone of membranelles ¢. 1/; of body length, formed as in Gonostomum. Buccal
area and the short undulating membranes covered by the peristomial lip. Cirri thin,
uniformly about 20 gm long. Cirri in the frontal area only slightly enlarged. Cirral
row 6 distinetly shortened anteriorly, row 7 unshortened. Distance between the cirri
narrower in rows 4, 6, 7, 11 than in the rows 1-—3, 5, and 8—10. Rows 1, 2, 10, 11 si-
tuated on the dorso-lateral surface (Figs. 23, 24). Frequently short supernumerous
rows oceur at different sites. Dorsal eilia in vivo ¢. 3 um long. Dorsal kinety 3 termi-
nates at the level of the cytostome. Anterior half of cirral row 1 formed by basal body
pairs, frequently 1 or 2 basal body pairs in front of the cirral row 2. Dorsal kineties 1,
2, and 3 without caudal cirri (Fig. 24).

Discussion: The body shape, the arrangement of the cirri, and the morphology of the nuclear
apparatus seem to be very uniformly within the genus Kahliella (exception: K. bacilliformis). Thus,
the infraciliature can only be used successfully for species discrimination after the biometrical cha-
racterization of some populations. Unfortunately, such data are not available (TurrFrav 1969;
Dracesco 1970). At present, the number of dorsal kineties is perhaps the best way of separating
species. In this respect our population completely matches those of HorvArTn (1934) and population
B of FLeury and Fryp-Versaver (1982). In contrast, K. acrobates is characterized by 4 unshor-
tened kineties and some basal body pairs in front of the left most cirral row (HorvATu 1932).

Keronopsis wetzeli WeENzEL, 1953 (Figs. 25—29, Table 5)

Redescription: Size in vivo ¢. 140x70 um (n = 1). Body elliptical, anteriorly
conspicuously narrowed, both ends rounded. About 2:1 flattened dorso-ventrally, ven-
tral nearly plain, dorsal convex. Macronuclear segments in vivo 18 x8 um (n = 1) with
small spherical nucleoli, lying along the median or slightly left of it. 1 large micro-
nucleus constantly located between the macronuclear segments. Contractile vacuole
nearly at the level of the eytostome, conspicuously displaced inwards (Figs. 25—27).
Pellicle flexible without subpellicular granules. Cytoplasm with numerous spherical,
colourless, 1-—7 um large inclusions, many cloddy particles, about 10 xm in diameter,
probably digested ciliates (Colpoda sp.). Food vacuoles about 12 um in diameter con-
taining ciliates and green algae.

Adoral zone of membranelles about !/, of hody length, bases of the largest mem-
branelles in vivo ¢. 7um wide, cilia in vivo about 15 um long. Coronal cirri in vivo c.
20 um long, parallel with the distal half of the adoral zone of membranelles. 2 very
short frontal rows closely behind the coronal cirri. Undulating membranes nearly par-
allel, straight to slightly bent (Fig. 28). Both ventral rows sigmoidal. Left row begins
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Table 5. Biometrical characterization of Keronopsis wetzeli

Character?) X M SD SE CV Min. Max. n
Body, length 89.5 86.0 16.7 4.306 18.6- 69.0 114.0 15
Body, width 39.0 41.0 49 1.264 124 30.0 45.0 15
Adoral membranelles, No. 29.6  30.0 1.9  0.496 6.5 27.0 34.0 15
Adoral zone of membranelles, length 30.6  31.0 46 1190 1561 22.0 39.0 15
Macronuclear segments, No. 2.0 2.0 0 0 0 2.0 20 15
Anterior Ma, length 15,6-:16.0: 2.7 0:69L55170 712:07590.0 % 15
Anterior Ma, width 8.8 9.0 1.3 0.327 14.4 7.0 120-71b
Posterior Ma, length 16.6: 16.0 2.0 0.616 121 140 22:0= - 1H
Posterior Ma, width 9.0 9.0 09 0231 100 8.0 10.0 15
Micronuclei, No. 1.0 AR, 0 0 1.0 1.0 15
Micronucleus, length 6.7 6.0 0.5 0.128 Tl aihih 710 =15
Micronucleus, width 5.2 5.0 0.8 0.206 154 4.0 7.0 15
Left marginal row, No. cirri 246 . 26:07 =2:2-:0.668 = 29:0s 212012 29:0% 715
Left ventral row, No. cirri 20.9 21.0 2.47+:0:569. - 102" -18:0 25.0 14
Right ventral row, No. cirri 27.8 - 28.0:-:3.0: 0.806-" 10.9--22.0. -34.0- 14
Right marginal row, No. cirri 26:6:7 2260 =31 0,817 129 190 3or0) 5 4
Buccal cirri, No. 1 120 0.3 0.067 24.2 1.0 .05 <15
Coronal cirri, No. 3 b [0 W i K40 0.9 0.279 8.1 10.0 130511
Left frontal row, No. cirri 1.8 2.0 0.8 0.222 43. 1.0 4.0 3
Right frontal row, No. cirri 1.4 1.0 0.5 0.140 36.6 1.0 2:022218
Transverse cirri, No. 2.0 2.0 0.5 0.148 277 1.0 3.0 14
Distance 1 416 42.0 6.7  1.726 @ 16.1 -32.0 51.0 15
Distance 2 621 60.0° 12.1 - =3793% <195 -48.0 83.0 15
Dorsal kineties, No. 3.0 3.0 0 0 0 3.0 310 13
DK 1, No. basal body pairs P 100000906500 807 Aol 1310705 9370 =1 1
DK 2, No. basal body pairs 19.8 +19.0 2.6 20901 2:12:9 170 2410 = 8
DK 3, No. basal body pairs 20.5 20.0 25 0.685 121 150 25.0 13

1) Legend: Distance 1, 2, distance between the anterior end of the cell and the anterior end of the
J o
micronucleus and the posterior end of the left ventral row respectively: DK, dorsal kinety; Ma,
macronuclear segment.

at the level of the buccal cirrus, usually terminates more anteriorly than the right one,
which begins almost at the distal end of the adoral zone of membranelles. To the left
of the posterior end of the right ventral row a very short, rather oblique cirral row
(transverse cirri?), with about 20 um long cirri, projecting distinctly beyond the poste-
rior border. Marginal cirri n vivo ¢. 14 um long, rows widely open posteriorly, right
row extends onto the dorso-lateral surface anteriorly. Dorsal cilia in vivo about 4 gm
long. Dorsal kinety 1 slightly shortened anteriorly. Central part of kinety 2 distinctly
bent (Fig. 29).

Discussion: In the genus Keronopsis PENarp, 1922 and its synonym Paraholosticha Kanw,
1932 (see HEMBERGER and WILBERT 1982) several monomicronucleate species have been described
(Kann 1932; Wenzen 1953; GeLLirt and Tamas 1959; Grovuiere 1975). We identified our popu-
lation as K. wetzeli according to the drawings of WeNzEL (1953) and Grovuiere (1975). However,
the identification is not completely sure, because WeNzEL (1953) unfortunately described this spe-
cies with 2 micronuclei although the drawing shows unequivocally a single large micronucleus be-
tween the macronuclear segments. There are also some minor differences in the cirral pattern, but
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Figs. 30—35. Paruroleptus notabilis from life (Figs. 30—33) and after protargol impregnation (Figs.
34, 35). 30: Ventral view. 31: Subpellicular granules around the bases of the cirri. 32: Posterior end
in lateral view. 33: Dorsal view. 34, 35: Infraciliature in ventral and dorsal view. Arrow head, trans-
verse cirri. Arrow, dorsal kinety 4 (see text). Scale marks = 30 gm.

these can be easily explained by the variability and misobservation, because WeNzEL (1953) did not
have the advantage of silver impregnated material.

Paruroleptus notabilis FoissNer, 1982 (Figs. 30—35, Table 6)

Discussion and redescription: This population differs distinetly from the type
material in body length, number of adoral membranelles, right and left marginal cirri,
and macronuclear segments. In spite of this, it may be considered as conspecific be-
cause of strong similarities in body shape, ventral cirral pattern, subpellicular granu-
lation, and cytopharyngeal structure. Further investigations on the variability must
prove whether our decision is correct or whether the German population should be
separated at the species level. Hence, we give a complete redeseription.

Size in vivo about 80—110 x15—2) um (n = 4). Body vermicular, very flexible,
tapered posteriorly, only slightly flattened dorso-ventrally. Macronuclear segments in
vivo ¢. Hx3um. 2 or 3 (n = 2) kidney-shaped micronuelei, v vivo about 7x2 gm.
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Table 6. Biometrical characterization of Paruroleptus notabilis

Character!) X M SD SE CV Min. Max. n
Body, length 93.6°.94.0 11.2 3.369 . 11.9 74.0- -110.0. 11
Body, width 166 150 3.9 1.163 233 130 250 11
Adoral membranelles, No. 161 = 4000 2007 = 0195 +4.3:9  16:08 5 48:011
Adoral zone of membranelles, length 21252140, 5+ 2237210169 8w=l 0.9 1810w 8270 11,
Macronuclear segments, No. 30.6: 310 = 3:1 = 0:938 102 25,055 35:0 11
Posterior Ma, length 49 b0 10 0313 204 3.0 6:0 10
Posterior Ma, width 200 5 20900004 01 27 ] 41620 3.0 10
Distance 1 8.0 82:0 e 1303 1358 9508143910 < il
“nlarged frontal cirri, No. 3:0 - =320 - 20 0 0 3.0 3.0 41
Buceal cirri, No. 1.0 1.0 0 0 0 1.0 150 el
Frontoterminal cirri, No. 2.0 2.0 0 0 0 2.0 210l
Midventral cirri, No. 12:6713.0 1.9 0.562 14.8 9.0 1000 1
Left marginal row, No. cirri 24.0 240 1.3 0.381 033 22,0 D ROR R ]
Right marginal row, No. cirri 22.p23.0 #22.2°:10,652 *©9.6. " 18:.07 325.01 A1
Transverse cirri, No. 157 2.0 07520195374 0 et i
Caudal cirri, No. 2.3 2.0 0.7 0.195 28.5 1.0 310w 11
Dorsal kineties, No.?) 4.0 4.0 0 0 0 4.0 4.0 11

1) Legend: Distance 1, distance between the anterior end of the cell and the posterior end of the
midventral row; Ma, macronuclear segment.
2) See text.

Contractile vacuole on the left-hand border in the middle of the cell, during diastole
with channels (Figs. 30, 33). Subpellicular granules colourless, about 0.5 um in dia-
meter, found only around the cirral bases and the dorsal bristles (Fig. 31). Cytoplasm
colourless, with a few vellowish crystals and small plates of mice and some food va-
cuoles containing flagellates and fungal spores. The posterior part is filled with many
1—3um large vellowish globules, making the specimens dark at low magnification.
Movement winding and fast sliding.

Adoral zone of membranelles '/,—/; of body length, cilia of distal membranelles
about 15um long. Buccal area deep, anteriorly distinctly bent to the left, but un-
dulating membranes nearly straight. Pharyngeal fibers conspicuous in vivo and after
protargol impregnation (Figs. 30, 34). Frontal cirri slightly enlarged, buccal cirrus
situated about in the middle of the length of the undulating membranes. Midventral
row about /5 of body length, begins at the level of the frontoterminal cirri. Marginal
cirri consist of 4 in vivo e. 10 gm long cilia. Going backward the distances among the
cirri become distinetly wider. Transverse cirri in vivo about 12 um long, distinetly pro-
jecting beyond the posterior border. The short dorsal kinety 4 is very probably the
continuation of the right marginal row, as in other holostichids (see ForssNner 1982,
1984) (Figs. 32, 34, 3).

Hemisineirra inquieta HEMBERGER, 1985 (Figs. 36—39, Table 7)

Redeseription: Size in vivo about 80—10014—15 um (n = 2). Body very fra-
gile, elongated, cylindrical, margins parallel or slightly converging anteriad and pos-
teriad, both ends rounded. Body shape very stable within the population. Macro-
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Figs. 36—39. Hemisineirra inquieta from life (Figs. 36, 37) and after protargol impregnation (Figs.
38, 39). 36, 37: Ventral view. Figure 37 shows the subpellicular granules. 38, 39: Infraciliature in
ventral and dorsal view. Arrow head, anterior end of the right marginal row. Scale marks = 30 gm.
TC, transverse cirri.

nuclear segments spherical to ellipsoid, @ vivo about 4 X2 um, lying in the 2nd and
3rd quarter of the body (Figs. 36, 37). Contractile vacuole slightly above the middle
of the cell. Pellicle and eytoplasm colourless. Close beneath the pellicle groups of 3—6
bright yellow, small (less than 1um) granules around the bases of the cirri and the
dorsal bristles (Fig. 57). Henee, the animals have a brownish colour at low maginifica-
tion. Middle part of the cell filled with 1—4 um large, colourless globules. In the poste-
rior part some yellowish erystals. No food vacuoles recognizable.

Adoral zone of membranelles about !/, of body length, the 3 distal membranelles
distinetly separated from the others. Buccal area slightly deepened, undulating mem-
branes moderately bent. Pharyngeal fibers pronounced i vivo and after protargol
impregnation. Frontal cirri arranged in a rather oblique row. Bueccal cirrus near the
anterior end of the undulating membranes, inconspicuous, consists of only 2 cilia.
Frontal row short, 2nd anteriormost cirrus slightly shifted to the left. 2 basal body pairs
immediately left of the anterior part of this row (Fig. 38). Cirri of the frontal and
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Table 7. Biometrical characterization of Hemisincirra inquieta (upper line) and Hemisincirra livida

(lower line)

M

SD

SE

Character!) X OV MiniiaMax..n
Body, length 78.0 5.0 12.1 38.824 155 63.0 .100.0 10
106:9;: 10b.07 " 18:6012.592 1 8.0+ 98:0. D20 =11,
Body, width 10.0 2 00.60 0 1.30010:407 1275 0 A 0ne it Q10
148 140 15 0444 99 13.0 7808 11
Adoral membranelles, No. 13.0 13.0 0.5 0.149 3.6 12.0 14.0 « 10
10:8= 0 «0:6:H0A8Y 056" = 1.0:0 151200 F ~11,
Adoral zone of membranelles, length 18:20 1310 0,871 0:2498 7 5.9 il 2: 00 dib10f 10
1lEe el 04 el e n0ib13 5 - 15:3 4 =81() e Sl by a1l
Macronuclear segments, No. 23 290 g bl ulborinel 3:9: 9205 53 2: 0 (10
15:9: 5 16,0 B0ulibria0:436 0 2 9u0 5 1.3 0=l 8101 31
Posterior macronucleus segment, length 3.1 2 070812 030.2 7 154 42 10
6.6 7.0°200.60 -0:162: " 7.67.:76:0 .01,
Posterior macronucleus segment, width 1.8 1.7 0.3 :0.105 © 18.3 - 1.4 25 10
3.1 810 210:60:163 A5 = 2.0 40 11
Micronuclei, No. 2.0 2.0 0 0 0 2.0 2.0 &
2.1 20 03 0.091 144 2.0 380} o1
Posterior micronucleus, length 8 1067 (i3 7 0176 183" 14 20503
1.8 1567655 0:202 01049 8 8197 116 200711
Posterior micronucleus, width 143 152 0.3 0.1563 20.4 1l 1.6 3
1.8 1.7 -02..0.049 7 897 1.6 2:01 il
Nuclear apparatus, length - — — — — o — 0
65.4 70.0 18.8 5.664 28.7 13.0 84.0 11
Distance 1 - - — — — — — 0
140 o 14,005 1:9:000:663 . 1330 40:0- - 7:0 14
Distance 2 1652 16.6.702:6 = 0:800° = 5.6« 1810210710
16,75 1i6.00 0240 5 00:619 ) £ 2235 1bi0) s 200, -
Left marginal row, No. cirri 17.7 18:0 2.0 20616 1120 7 45.05:28:0% 10
b3iliier 1b1.0: e biB el 602 210:97 2.0/ = 63,0 - 11
Right marginal row, No. cirri 16:8: 11720 21195 20611 -1 bt 13,00 2000510
69:4y =469:0.10:6:0: - 714800; % 8:6 15610 770 sl
Frontal cirri, No. 3.0 3.0 0 0 0 3.0 3. 10
3.0 30710 0 0 3.0 310111,
Buccal cirri, No. 1.0 1.0 0 0 0 1.0 1205+ 10
1.0 1505010 0 0 1.0 140 Ll
Frontal row, No. cirri 0i0%) 000 0 0 5.0 50 10
8.4 8.0 =10 1031042128 260050 10,007 A1
Transverse cirri, No. 2.0 2.0 0 0 0 2.0 2:.0.. 10
not present
Caudal cirri, No. not present
2.0 210%-640 0 0 2.0 2.0l
Dorsal kineties, No. 3.0 3.0 0 0 0 3.0 3. 10
1.0 120250 0 0 1.0 1605 11
Basal body pairs in the dorsal kinety, No. - — — = — o — 0
19:9=20:07 201 9400:663 974, 17.07 = 23:0 11

1) Legend: Distance 1, 2, distance between the anterior end of the cell and the anterior end of the
nuclear apparatus (1) and the posterior end of the frontal row (2).

9

) The 2 basal body pairs left to the anterior part of the frontal row are not included.

Zool. Jb. Syst. 114 (1987), 2

209



43

|
[ e
L4
L :/_
k 46 : 47 ’ 48

Figs. 40—48. Hemisineirra livida from life (Figs. 40-—43) and after protargol impregnation (Figs. 44
to 48). 40—43: Different body shapes in ventral and dorsal view. Figure 42 shows the subpellicular
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marginal row(s) in vivo about 10 gm long, made up of only 4 cilia. Right marginal
row begins to the right of the posterior end of the frontal row. Transverse cirri in-
conspicuous, caudal cirri absent. Dorsal cilia about 3 gm long. Kinety 1 consits of 2
or 3 basal body pairs (Figs. 38, 39).

Discussion: Hemisineirra inquieta was also found in an alder stand at the Stubnerkogel,
Gastein area, Salzburg (*“Taxotop D" in FoissNer and Peer 1985). The morphology of this alpine
population concurs very well with that of the population of Ulm. HeEMBERGER (1985) describes only
the infraciliature of this species, which agrees compietely with our results. However, the type ma-
terial — from which the type location is not given — has only 14—17 macronuclear segments. The
drawing of H. kahli (Burrkampe, 1977) is also very similar to our population of H. inquieta. Especially
the number of macronuclear segments and the position of the contractile vacuole correspond better
than with the type material of H. inquicta. However, the infraciliature is different. In H. kahli the
right marginal row begins more anteriorly than in H. inquieta and there are no basal body pairs
immediately left of the anterior part of the frontal row. Furthermore, HEMBERGER (1982) re-studied
the type material of H. kahli and found it to be much more vermiculare (width :length about 1 :15)
than shown in the drawing of Buirkamre (1977a). Considering these differences in the body shape
and the infraciliature our population agrees more with the type material of H. inquieta. Unfortu-
nately, no drawings of the ¢n vivo aspects of the type material are available. Thus, a reliable com-
parison is difficult and further populations must be investigated to decide whether H. kahli and
H. inquieta are real species or extremes of a polytypical species.

Hemisineirra livida nov. spec. (Figs. 40—48, Table 7)

Diagnosis: In vivo about 110—155 % 10—25 gm (n = 4), vermicular, often strongly
twisted, blue-green to livid subpellicular granules and spindle-shaped food vacuoles.
About 16 adoral membranelles. 1 dorsal kinety.

Typelocation: Moderately frequent in the litter and upper soil layer of a pasture
between Nauplion and Tripolis, Peloponnesus, Greece.

Description: Body flexible but not contractile, margins converging anteriad and
posteriad, sometimes nearly parallel. Anterior end rounded, posterior one tapered and
usually bent to the left in ventral view. Anterior fifth very thin, remaining body not
flattened, but constantly tapered posteriorly (Fig. 40—43). Macronuclear segments
spherical, ellipsoid, or dumbbell-shaped. with medium sized nucleoli. Contractile va-
cuole on the left-hand border, distinetly above the middle of the cell, during diastole
with 2 channels. Close beneath the pellicle short rows of about 1.5 um large blue-green
to livid granules, giving the whole animal a bluish shimmer at low magnification
(Figs. 40—42, 44). Cytoplasm colourless, with numerous 1—3um large, colourless
globules and many 7—9 x2—4 um large, spindle-shaped food vacuoles with a parallel
arrangement of bacteria. Movement very slow, worm-like.

Adoral zone of membranelles about !/}, of body length, the 3 distal membranelles
distincetly separated from the proximal, nearly perpendicular arranged part. Buccal
area very small. Pharyngeal fibers terminate in the middle of the cell (Figs. 44—48).
Frontal cirri and anteriormost cirrus of the right marginal row consist of 4 or 6 cilia,

granules. Scale mark — 30 ym. 44, 45: Infraciliature in ventral and dorsal view. Scale mark = 30 zm.
46-—48: Infraciliature of the anterior part in ventral and dorsal view. Scale marks = 10 um. CC,
caudal cirri; LMR, left marginal row:; RMR, right marginal row; RFC, right frontal cirrus.
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