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Abstract

Foissner W., Xu K. & Berger H. (Eds) (2025): Revision of some spathidiid genera
(Alveolata, Ciliophora, Spathidiida). — Ser. Monogr. Cilioph. 6: i-xv, 1-465.

This book deals with some spathidiid taxa. The following genera are treated and established,
respectively: Apospathidium Foissner et al., 2002; Centrospathidium nov. gen.; Epispathidium
Foissner, 1984; Latispathidium Foissner et al., 2005; Schmidingerophrya nov. gen.; Semibryo-
phyllum nov. gen.; Semispathidium Foissner et al., 2002; Supraspathidium Foissner & Didier,
1981; Pharyngospathidium nov. gen. (type genus of Pharyngospathidiidae nov. fam.); Neo-
spathidium nov. gen.; Neocultellothrix Foissner nov. gen. The latter genus “replaces” Culrello-
thrix Foissner, 2003, an unavailable genus because no holotype was fixed for the type species
in the original description. In addition, 12 Spathidium species are reviewed, and three new
species assigned to this genus are described. In total, four new subspecies, 19 new species, six
new genera, and one new family are described, 13 species are transferred to other genera, and
41 known species and two subspecies are reviewed. Further, three “Spathidium groups” are
discussed. The type slides of the new species and voucher slides of the redescribed species are
documented.

Key words: Alveolata; biogeography; Ciliophora; cyst; diversity; Haptoria; monograph;
morphogenesis; nomenclature; Protista; revision; soil biology; systematics; taxonomy
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Abstract

Supraspathidium Foissner & Didier, 1981 originally comprised nine species all of them have
several contractile vacuoles. Recent studies, however, showed that this feature highly likely
evolved several times independently. Thus, in the present revision only seven species are assigned
to Supraspathidium: Supraspathidium teres (Stokes, 1886) Foissner & Didier, 1981 (type spe-
cies; original combination Lacrymaria teres; only known from the original description which
is based on in vivo observations only); Supraspathidium armatum Foissner, Agatha & Berger,
2002; Supraspathidium elongatum (Penard, 1922) Foissner & Didier, 1981; Supraspathidium
etoschense Foissner, Agatha & Berger, 2002; Supraspathidium gigas (Cunha, 1914) Foissner &
Didier, 1981; Supraspathidium multistriatum Foissner & Didier, 1981; Supraspathidium ver-
miforme (Penard, 1922) Foissner & Didier, 1981. A key to the species is provided.

Supraspathidium Foissner & Didier, 1981

1981 Supraspathidium nov. gen.> — Foissner & Didier, Annls Stn limnol. Besse 15: 255 (original description).
Type species (by original dcsignation): Lacrymaria teres Stokes, 1886.
2003 Supraspathidium — Foissner, Acta Protozool. 42: 157 (improved diagnosis and detailed discussion).

! This chapter should be referenced as follows: Foissner W., Xu K. & Berger H. (2025): Supraspathidium Foissner &
Didier, 1981 (Ciliophora, Spathidiidac), a genus whose species have more than one contractile vacuole. - Ser. Monogr.
Cilioph. 6: 335-366.

For notes on “Material and methods”, see chapter 1 (Berger et al. 2025a).

? Foissner & Didier (1981) provided the following diagnosis: “Spathidiidac mit mehreren bis schr vielen, meist in
Lingsreihen angeordneten kontraktilen Vakuolen und hiufig nur undeutlich vom Korper abgesetztem Mundwulst.”
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2007 Supraspathidium Foissner et Didier, 1982 — Jankowski, Phylum Ciliophora, p. 564 (generic revision of
ciliates; incorrect year).

2008 Supraspathidium Foissner & Didier, 1982 — Lynn, Ciliated protozoa, p. 370 (familial revision of ciliates;
incorrect year).

Nomenclature: No etymology has been provided in the original description or a later work.
Supraspathidium is a composite of supra- (Latin; above [in compounds]; Hentschel & Wag-
ner 1996, p. 567) and the genus-group name Spathidium. For etymology of Spathidium
Dujardin, 1841, see Chapter 2, that is, Berger et al. (2025b).?> Neuter gender according to
Aesche (2001, p. 301).

Diagnosis (from Foissner 2003a, p. 157): Massive, densely ciliated Spathidiidae with
Epispathidium-like ciliary pattern and many (>5) contractile vacuoles, each having several
excretory pores, in one or two rows.

Species originally assigned: Supraspathidium teres (Stokes, 1886) Foissner & Didier,
1981 (type species; original combination Lacrymaria teres); Supraspathidium canaliculatum
(Lepsi, 1959) Foissner & Didier, 1981 (original combination Spathidium canaliculatum);
Supraspathidium elongatum (Penard, 1922) Foissner & Didier, 1981 (original combination
Cranotheridium elongatum); Supraspathidium gigas (Cunha, 1914) Foissner & Didier, 1981
(original combination Spathidium gigas); Supraspathidium latissimum (Lepsi, 1959) Foiss-
ner & Didier, 1981 (original combination Spathidium latissimum; now again in Spathidium,
see Chapter 3, that is, Foissner et al. 2025a); Supraspathidium lieberkuehnii (Biitschli, 1889)
Foissner & Didier, 1981 (original combination Prorodon lieberkuehnii); Supraspathidium
multistriatum Foissner & Didier, 1981; Supraspathidium polyvacuolatum (Vuxanovici, 1959)
Foissner & Didier, 1981 (original combination Spathidium polyvacuolatum; now again in
Spathidium, see Chapter 3, that is, Foissner et al. 2025a); Supraspathidium vermiforme (Pe-
nard, 1922) Foissner & Didier, 1981 (original combination Spathidium vermiforme).

Species now assigned: Supraspathidium teres (Stokes, 1886) Foissner & Didier, 1981
(type species); Supraspathidium armatum Foissner, Agatha & Berger, 2002; Supraspathid-
ium elongatum (Penard, 1922) Foissner & Didier, 1981; Supraspathidium etoschense Foiss-
ner, Agatha & Berger, 2002; Supraspathidium gigas (Cunha, 1914) Foissner & Didier, 1981;
Supraspathidium multistriatum Foissner & Didier, 1981; Supraspathidium vermiforme (Pe-
nard, 1922) Foissner & Didier, 1981.

Species misclassified: See Remarks below.

Remarks: This genus poses some problems, mainly due to the unfortunate typification
not specified by Foissner & Didier (1981), and the vague original diagnosis (translated from
German; German version, see footnote 2): “Spathidiidae with several to many contractile
vacuoles in, usually, longitudinal rows and oral bulge frequently only indistinctly set off from
body proper”. Foissner & Didier (1981) emphasized the increased number of contractile
vacuoles as the main feature of Supraspathidium and allocated all Spathidium species with
more than the usual terminal vacuole to this genus (see below). However, recent investiga-
tions show that this feature obviously evolved independently in several evolutionary lines,
viz., in Spathidium Dujardin, 1841, Arcuospathidium Foissner, 1984, and Supraspathidium.
Thus, Foissner (2003a) in his detailed discussion on Supraspathidium emended the diagnosis

* Note by H. Berger: W. Foissner did not provide an explanation of the name Supraspathidium in the present manu-
script. We can assume that he wanted to indicate a similarity with Spathidium species.
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Chapter 11: Supraspathidium Foissner & Didier, 1981

in that it now includes, besides the type species, mainly three species, viz., Supraspathidium
multistriatum, Supraspathidium etoschense, and Supraspathidium armatum, which obviously
constitute a distinct evolutionary line.

Supraspathidium teres, the type species of the genus, is, unfortunately, insufficiently known,
and thus might be different at generic level from the three species mentioned in the previous
paragraph. If this is shown by a detailed reinvestigation, the problem can be solved in several
ways: (i) If Lacrymaria teres matches neither Supraspathidium (as defined above) nor any other
of the established spathidiid genera, then it should be maintained as Supraspathidium teres
and the three species listed above are transferred to a new genus; (ii) If the reinvestigation of
Lacrymaria teres shows that it is basically a “simple” Spathidium with two contractile vacuoles,
the genus Supraspathidium should be abolished and a new genus established for the three Su-
praspathidium species listed above; (iii) Alcernatively, species with two contractile vacuoles
and a Spathidium-like ciliary pattern, for instance, Spathidium faurefremieti Foissner, 2003a
(for revision, see Chapter 3, that is, Foissner et al. 2025a) and, possibly, the reinvestigated Su-
praspathidium teres, can be classified in Supraspathidium, however, with a refined diagnosis
as follows: “Spathidiidae with two contractile vacuoles and Spathidium-like ciliary pattern”
Then, a new genus should be established for the three Supraspathidium species listed above.

Of the species originally assigned (see above), Supraspathidium lieberkuehnii (Biitschli,
1889) Foissner & Didier, 1981 is now the type species of the genus Myriokaryon Jankowski,
1973, which is the nominotypical genus of the Myriokaryonidae Foissner, 2003b (see Foiss-
ner 2003b for a detailed review)?. The other species are maintained in Supraspathidium and
reviewed here, except of Supraspathidium polyvacuolatum, Supraspathidium canaliculatum,
and Supraspathidium latissimum, which do not match the emended diagnosis and are thus
again classified in Spathidium. Likely, Suprasparhidium gigas and Supraspathidium elonga-
tum, although reviewed here, belong to the Myriokaryonidae.

Unidentified Supraspathidium species were found, inter alia, in Austria (River Krems;
AOOLR 1997, p-71) and Ukraine (floodplain water bodies of the Dnieper Reservoirs; Kov-
alchuk 2006, p. 10).

Key to species

1 Body length usually 2600 pm; many scattered macronuclear nodules; many scattered
CONTIACEIIE VACUOIES oiviieieitereiiecteteeeete ettt bbbt b st s 2
- Body length usually <600 pm; macronucleus usually a long, tortuous strand; contractile
vacuoles in a dorsal row or a dorsal and ventral roW ......ccoceveveeeievereieeceeeeee e 3
2 Oral bulge simple and with single type of about 60 um long extrusomes .......cccocuveuercuuneee.
.................................................................................................. Supraspathidium gigas (p. 361)

* Note by H. Berger: Foissner & Didier (1981, p. 255) did not mention the original combination of Supraspathidium
lieberkuehnii. From the context (e.g., diagnosis of genus in Foissner & Didier 1981; Foissner 2003b) it is clear that they
transferred Prorodon lieberkuehnii Biitschli, 1889 (legend to Tafel LVIL, Fig. 6; original spelling Prorodon lieberkiihnii)
and not Spathidium lieberkuehnii Biitschli, 1889 (legend to Tafel LIX, Fig. 1a, b; original spelling Spathidium lieb-
erkiihnii) to Supraspathidium. Interestingly, Foissner (2003b, p. 114) did not mention “Supraspathidium lieberkuehnii
(Biitschli, 1889) Foissner & Didier, 1981” in the list of synonyms. I suppose that he has forgotten this combination.
Berger & Al-Rasheid (2008, p. 81) have likewise overlooked all combinations with Supraspathidium made by Foissner
& Didier (1981), except that of the type specices.
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- Oral bulge composed of a short, transverse apical portion with about 80 um long extru-
somes; and a long, strongly oblique ventral portion with short, about 10 pm long extru-
SOIMIES wvevuvereessaessseessssessssessssessssessssssessssessssessssessesessnses Supraspathidium elongatum (p. 359)

3 (1) Likely many minute macronuclear nodules; a distinct anterior and posterior contrac-
tile vacuole connected by a tortuous canal .........ccc.ccueece. Supraspathidium teres (p. 338)

- Macronucleus long and tortuous; five or more contractile vacuoles in a dorsal row orin a
dOrsal ANd VENTIAL FOW ..vuvreieieeirieieieieieis ettt ss s ssesansaen 4

4 Posterior body region tail-like narrowed; contractile vacuoles in a ventral and dorsal row
.......................................................................................... Supraspathidium armatum (p. 353)

- DPosterior body end bluntly pointed or broadly rounded; contractile vacuoles in a dorsal

5 Body cylindrical and ribbon-like flattened, posterior end bluntly pointed; likely <25 cil-
TALY TOWS evreeererienereeeneriensesse s ssesse st sseesnessesans Supraspathidium vermiforme (p. 357)
- Body indistinctly spatulate or bursiform, not flattened in posterior half, rear end broadly
rounded; >40 CLIATY FOWS wvueuurureeciireieiieeireie ettt ssestsessesasete et sssessesesessesssstns 6
6 Contractile vacuoles in line with dorsal brush; extrusomes slightly to distinctly acicular
and curved; about 75 ciliary rows .......cccccvvueucee Supraspathidium multistriatum (p. 339)
- Contractile vacuoles in dorsolateral row, i.c., left of dorsal brush; extrusomes elongate
clavate, not curved.; about 44 ciliary rows ................ Supraspathidium etoschense (p. 346)

Supraspathidium teres (Stokes, 1886) Foissner & Didier, 1981
(Fig. 11.7a, b)

1886 Lacrymaria teres sp. nov. — Stokes, Am. mon. microsc. J. 7: 84, Fig. 14 (Fig. 11.7a; original description; no
type material available).

1888 Lacrymaria teres, Stokes — Stokes, J. Trenton nat. Hist. Soc. 1: 164, Plate IV, fig. 19 (Fig. 11.7a; revision of
protists from USA).

1930 Spathidium teres Stokes, 1886 — Kahl, Tierwelt Dtl. 18: 162, Fig. 22, (Fig. 11.7b; first reviser; combina-
tion with Spathidium, see nomenclature).

1943 Spathidium teres Stokes — Kahl, Infusorien, p. 26, Tafel V, Fig. 30 (redrawing of Fig. 11.7b; brief review).

1981 Supraspathidium teres (Stokes, 1886) nov. comb. — Foissner & Didier, Annls Stn limnol. Besse 15: 255
(combination with Supraspathidium, without reinvestigation).

Nomenclature: This is the type species of Supraspathidium Foissner & Didier, 1981 by orig-
inal designation. No derivation of the name has been provided in the original description or
alater work. The species-group name zeres (Latin; rubbed off, rounded, cylindrical in present
case; Brown 1954, p. 249; Hentschel & Wagner 1996, p. 576; longish structure with round
cross-section, Werner 1972, p. 403) likely refers to the body shape which was described as
“clongate-clavata, subcylindrical, ...” by Stokes (1886). The transfer from Lacrymaria to
Spathidium was done by Kahl (1930), but not formally indicated. Likely for that reason, the
species was incorrectly mentioned as “Spathidium teres Stokes, 1886” by Jankowski (2007, p.
564); the correct spelling, when classified in Spathidium, is Spathidium teres (Stokes, 1886)
Kahl, 1930.

Diagnosis: Not available (see description). Should await reinvestigation.

Remarks: Kahl’s (1930) figure (Fig. 11.7b) is a rather inaccurate redrawing of Stokes’s
(1886) original drawing (Fig. 11.7a). Supraspathidium teres, obviously a very rare species
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(see below), needs reinvestigation with modern methods. It matches the emended diagnosis
of the genus (but see introduction to the genus) because Stokes’ (1886) description indicates
that further contractile vacuoles may occur between the two main vacuoles, as described by
Penard (1922) in Supraspathidium vermiforme.

Supraspathidium teres differs from the congeners by the macronucleus (likely many small
nodules vs. long strands) and the conspicuous canal connecting the two main contractile vac-
uoles.

Description: The morphological data are from the original description (Stokes 1886).
Body length 170-200 pm in vivo, 6-7 times as long as broad. Body elongate-clavate, sub-
cylindrical, very soft and flexible, narrowest and somewhat attenuate and flattened in ante-
rior portion; anterior (oral) end obliquely and convexly truncate, posterior rounded (Fig.
11.7a). Nuclear apparatus not recognizable, not even after repeated application of reagents
and staining fluids (Stokes 1886); thus, we agree with Kahl (1930) that the macronucleus
is possibly composed of many, small nodules. Two conspicuous contractile vacuoles, one in
rear end, the other in anterior body half near one lateral border, the two connected by a nar-
row, tortuous, canal-like channel penetrating the cytoplasm, and often laterally developing
globular or irregular lacunae. Extrusomes not mentioned. Cytoplasm granular. Cortex finely
striate longitudinally, indicating a considerable number of ciliary rows (240), considering a
body width of about 30 pm. Oral bulge occupies anterior body end, obliquely truncate by
about 45°, approximately as long as widest trunk region, hardly set off from body proper, but
rather conspicuous because distinctly convex (Fig. 11.7a).

Occurrence and ecology: Yet, Supraspathidium teres was found only at the type locality,
where it was abundant. Stokes (1886) discovered it in standing water with decaying vegeta-
tion from the cypress swamps of South Florida (about 25°N 81°W), USA. Supraspathidium
teres must be a rare species, or have a very restricted distribution, because we were unable to
locate any literature record. Feeds on the ciliate Dexiotricha plagia Stokes, 1885a, expands
the oral bulge to about 60 um (Stokes 1886).

Supraspathidium multistriatum Foissner & Didier, 1981
(Fig. 11.1a-n, 11.2a~d, 11.3d, Table 11.1)

1981 Supraspathidium multistriata nov. spec.’> — Foissner & Didier, Annls Stn limnol. Besse 15: 255, Abb.
la-m, 6,7, Tabelle 1 (Fig. 11.1a-n, 11.2a~d; original description; two protargol slides [syntypes; accession
numbers 1981/11, 1981/12; Aescht 2003, p. 391; 2008, p. 167] have been deposited in the Biology Centre
of the Upper Austrian Museum in Linz [LI]; for details, see nomenclature).

2002 Supraspathidium multistriatum nom. corr. — Foissner, Agatha & Berger, Denisia 5: 278, Fig. 60k, 1, p (Fig.
11.1a, ¢, j; comparison with Supraspathidium etoschense and emendation [their footnote 7] of species-group
name because Supraspathidium is of neuter gender; see genus section and ICZN 1999, Article 31.2).

Nomenclature: No derivation of the species-group name has been provided in the original
description or a later work. It is a composite of mult-us, -a, -um (Latin adjective, many, nu-
merous; Werner 1972, p. 272), the thematic vowel -i-, and the Latin adjective striat-us, -a,

5 Foissner & Didier (1981) provided the following diagnosis: “In vivo ungefihr 250-500 x 60-85 um grofies, leicht
beutelformiges, schr dicht bewimpertes Supraspathidium mit durchschnittlich 75 Somakineten. Ungefihr 6 kontraktile
Vakuolen in einer Lingsreihe zwischen dem unteren Ende der Dorsalbiirste und dem hinteren Kérperende. Jede Vaku-
ole mit mehreren Exkretionspori. Makronucleus bandartig, verschlungen.”
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-um (striped, striated, ciliary rows in present case; Hentschel & Wagner 1996, p. 563), refer-
ring to the high number of ciliary rows. For note on typification, see Aescht (2008, p. 167).
Aescht (2008, p. 167) dated the work by Foissner & Didier (1981) with 1982.

P T I I
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Fig. 11.1aj Supraspathidium multistriatum Foissner & Didier, 1981 (from Foissner & Didier 1981. a, f-h, j, from
life; b—e, protargol preparation; i, Klein-Foissner silver nitrate preparation). a: Right side view of a 400 um long
specimen. Arrowheads mark contractile vacuoles. b, ¢, e: Ciliary pattern of ventral (b, ¢) and dorsal (e) side, 212 ym
(b), 205 um (c). The oral bulge is packed with extrusomes, which appear as short rods when seen frontally (actual
length up to 20 um in preparations). d: Part of dorsal side showing excretory pores of contractile vacuoles. f, g:
Surface view and optical section of cortex, which is about 2 um thick, bright, and contains narrowly spaced rows of
yellowish granules. h: Dorsal view of anterior body end. i: Narrowly meshed silverline pattern in mid-body. j: Ex-
trusomes are slightly acicular and about 8 um long in vivo. B — dorsal brush, CO - cortex, E — extrusomes, EP — ex-
cretory pores, G — cortical granules, LD - lipid droplets, MA — macronucleus, OB - oral bulge, SK - somatic kinety.
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Fig. 11.1k-n Supraspathidium multistriatum
Foissner & Didier, 1981 (from Foissner & Didier
1981.k, n, protargol preparation; I, m, from life).
k: Oral and somatic ciliary pattern in anterior
ventral region, length 40 pm. The left side ciliary
rows are so strongly curved anteriorly that their
end becomes directed ventrally. I, m: Right side
and ventral view of an indistinctly spatulate spec-
imen. Note flattening of cell in anterior third. n:
Oral and somatic infraciliature in anterior por-
tion of right side, length 90 um. The nematodes-
mata form a conspicuous basket. Note narrow
spacing of basal bodies within rows and the in-
conspicuous oral bulge. CK - circumoral kinety,
E - extrusomes, MA — macronucleus, N — nem-
atodesmata (oral basket rods), OB - oral bulge.

Diagnosis (adapted): Body size
about 300 X 75 pm in vivo. Indis-
tinctly spatulate to bursiform with
slightly dumbbell-shaped, oblique
oral bulge about half as long as wid-
est trunk region; flattened only in
anterior third. Macronucleus long

and tortuous. Contractile vacuoles

continued on p. 345
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Fig. 11.2a-d  Supraspathidium multistriatum
Foissner & Didier, 1981 (from Foissner & Didier
1981. a—c, protargol preparation; d, Klein-Foissner
silver nitrate preparation). a, ¢: Oral and mid-body
region. b: Part of dorsal side showing narrowly
spaced ciliary rows and three clusters of excretory
pores. d: Narrowly-meshed silverline pattern. E -
oral and cytoplasmic extrusomes, EP — excretory
pores, K — ciliary rows, MA — macronucleus, OB

— oral bulge.
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Fig. 11.3a~c Apospathidium ter-
ricola Foissner et al., 2002 (from
Foissner et al. 2002. Protargol
preparation). Same specimen at
two focal planes (a, b) and anoth-
er cell (c) showing the dikinetidal
circumoral kinetofragments (ar-
rowheads), the oralized somatic monokinetids with nematodesmata, the bulge fibres, and rows of body extrusomes.
Arrows denote cuneate nematodesmal bundles originating from the dikinetidal circumoral kinetofragments. For
details on this species, see Foissner et al. (2025¢). E- extrusome, F - bulge fibres, NO - nematodesmata.

Fig. 11.3d Supraspathidium multistriatum Foissner & Didier, 1981 (original. Klein-Foissner silver nitrate prepa-
ration). Arrowheads denote regions where the narrowly-meshed silverline pattern is well recognizable. CK - cir-
cumoral kinety, OO - ruptured oral opening.
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Table 11.1 Morphometric data on Supraspathidium etoschense (SE; from Foissner et al. 2002), Su-
praspathidium armatum (SA) from sites (65) and (54) in Namibia (from Foissner et al. 2002), and
Supraspathidium multistriatum (SM; from Foissner & Didier 1981)*

Characteristic Species Mean M SO SE CV Min Max n
Body, Iength SE 161.8 155.0 262 6.4 162 115.0 210.0 17
SA 65 340.0 335.0 53.5 26.8 15.8 290.0 400.0 4
SAS54 217.1 2100 235 8.9 10.8 185.0 255.0 7
SM 251.1 240.0 56.1 17.8 224 180.0 350.0 10
Body, width SE 644  66.0 86 2.1 134 46.0 78.0 17
SA65 335 340 1.7 09 52 31.0 350 4
SA54 45.1 48.0 8.1 3.1 18.0 320 530 7
SM 715 68.0 174 5.5 243 500 110.0 10
Oral bulge, length of chord SE 27.5 28.0 1.6 0.4 59 25.0 30.0 17
SAG65 473 47.0 6.5 32 137  41.0 550 4
SA54 38.6 35.0 6.7 25 174 320 520 7
SM 38.8  39.0 8.8 28 226 250 500 10
Macronucleus, length SE 267.1 270.0 58.1 14.1 21.7 160.0 390.0 17
(spread; approximations) SA65 335.0 305.0 1212 60.6 362 230.0 500.0 4
SA 54 245.7 250.0 36.0 13.6 147 180.0 300.0 7
Macronucleus, width SE 8.7 8.0 1.5 04 168 7.0 11.0 17
SA 65 9.5 9.0 1.7 09 18.2 8.0 120 4
SA 54 8.7 8.0 1.0 04 109 8.0 100 7
SM 8.9 9.0 1.4 04 15.7 7.0 11.0 10

Macronucleus, thickness SE about as width
SA 65 3.8 4.0 1.0 05 255 3.0 50 4
SA 54 4.1 4.0 - - - 4.0 5.0 7

SM about as width
Brush rows, number SE 3.0 3.0 0.0 0.0 0.0 3.0 3.0 17
SA 65 3.0 3.0 0.0 0.0 0.0 3.0 3.0 4
SA 54 3.0 3.0 0.0 0.0 0.0 3.0 3.0 6
Circumoral kinety to last SE 38.0 380 94 23 247 250 55.0 16
dikinetid of brush row 1, length SA 65 105.0 105.0 - - - 950 1150 2
SAS54 58.7 58.0 10.3 4.2 176 47.0 750 6
Circumoral kinety to last SE 43.6  43.0 7.6 19 174 30.0 58.0 16
dikinetid of brush row 2, length  SA 65 115.0 115.0 - - - 105.0 125.0 2
SAS4 65.8 68.0 11.6 4.7 176 50.0 80.0 6
Circumoral kinety to last SE 363 350 67 1.7 185 200 450 16
dikinetid of brush row 3, length SA65 950  95.0 - - - 80.0 110.0 2
SA54 56.0 55.0 93 38 166 450 68.0 6
Somatic kineties, number SE 443 440 44 1.1 100 35.0 50.0 17
SA65 418 43.0 34 1.7 82 37.0 45.0 4
SAS4 329 34.0 2.8 1.0 85 29.0 360 7
SM 744 75.0 7.5 2.8 10.1 65.0 86.0 7
Kinetids in 10 pm, number SE 11.7  12.0 1.7 04 149 10.0 150 17
SA 65 8.3 9.0 1.7 09 207 6.0 10.0 4
SA 54 8.0 8.0 22 09 28.0 4.0 100 7
SM 16.4 16.0 2.1 0.7 12.6 14.0 22.0 10
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Table 11.1 Continued

*Data based on mounted, protargol-prepared (Foissner’s method) specimens from non-flooded Petri
dish culcures (Supraspathidium etoschense and Supraspathidium armatum) and field material (Supra-
spathidium multistriatum). Measurements in pm. CV - coefficient of variation in %, M - median,
Max — maximum, Mean — arithmetic mean, Min — minimum, n — number of individuals investigated,
SD - standard deviation, SE — standard error of arithmetic mean.

in line on dorsal side. Extrusomes in oral bulge curved, rod-shaped to acicular, about 8 um
long. On average 75 ciliary rows.

Remarks: Supraspathidium multistriatum resembles only two species, viz., Supraspathid-
ium vermiforme (bursiform and not flattened in rear half vs. cylindrical and ribbon-like flat-
tened; about 75 vs. likely <25 ciliary rows) and Supraspathidium etoschense (contractile vac-
uoles in line with dorsal brush rows vs. dorsolateral; about 75 vs. 44 ciliary rows).

Description (supplemented by re-evaluation of original data and material): Body size
250-500 x 60-85 um in vivo, usually about 300 x 75 um. Indistinctly spatulate to rath-
er distinctly bursiform with strongly varying length:width ratio of 2.5-5.5:1 in protargol
preparations, on average near 4:1 both in vivo and prepared cells; neck indistinct; about
2:1 flattened in anterior third. Anterior (oral) end obliquely truncate by about 45°, pos-
terior end broadly rounded (Fig. 11.1a, 1, m; Table 11.1). Macronucleus in middle body
quarters, long and tortuous, slightly and irregularly nodulated, with many minute nucleo-
li. One slightly enlarged terminal contractile vacuole and 4-6 smaller contractile vacuoles,
each with several elliptical excretory pores between and within ciliary rows; vacuoles (pores)
arranged between dorsal brush and posterior body end (Fig. 11.1a, d, ¢). Extrusomes packed
in oral bulge and scattered throughout cytoplasm, curved, and about 8 pm long in vivo;
distinctly acicular and up to 20 um long in protargol-prepared specimens (Fig. 11.1a, ¢, j, k,
11.2a—c). Cortex very flexible, conspicuous because bright and nearly 2 pm thick, contains
narrowly spaced rows of yellowish granules making cells brownish at low magnification (Fig.
11.1f, g). Cytoplasm colourless, packed with lipid droplets up to 10 pm across. Creeps and
swims skilfully and moderately rapid.

Cilia about 7 um long in vivo, very closely spaced (about 0.6 pm, Table 11.1), arranged
in an average of 75 narrowly spaced, equidistant rows most of them commencing around
circumoral kinety and extending slightly spirally to posterior body end; some rows slightly
shortened anteriorly or posteriorly. Right side rows abut on circumoral kinety in very steep
angles, while left side rows are conspicuously curved anteriorly abutting on circumoral ki-
nety at right angles, even slightly directed ventrally (Fig. 11.1b, ¢, k, n; Table 11.1). Three
dorsal rows differentiated to brush in anterior quarter to third; brush bristles paired and
inconspicuous because only 3 um long in vivo.

Oral bulge obliquely truncate by about 45°, moderately convex in lateral view, about half
as long as widest trunk region, slightly to rather distinctly dumbbell-shaped in frontal view,
inconspicuous compared to size of cell because only about 5 um high and hardly set off from
body proper. Circumoral kinety of same shape as oral bulge, composed of narrowly spaced
dikinetids associated with fine, about 50 pm long nematodesmata forming conspicuous, con-
ical basket in protargol-prepared specimens (Fig. 11.1a, b, e, h, k—n, 11.2a; Table 11.1).
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Silverline pattern narrowly meshed throughout, forming about five or six, indistinctly
meridionally oriented mesh rows between each two kineties; individual meshes polygonal,
approximately 0.5 um across; frequently, minute granules occur in mesh corners (Fig. 11.1i,
11.2d, 11.3d).

Occurrence and ecology: Very rare, limnetic species. The type locality of Supraspathid-
ium multistriatum is the organic mud of a streamlet in the surroundings of the village of
St. Victor-la-Riviere (45°31'N 02°56'E; co-ordinates from Aescht 2008, p. 167), Besse-en-
Chandesse region, France. One of us (W. Foissner) found this (or a remarkably similar)
species in a streamlet of Bavaria, Germany (no detailed data available). Abundances were low
at both locations. Further record (not substantiated by morphological data): benthic during
summer in the Tisa River system, Ukraine (Kovalchuk 1999, p. 379).

Supraspathidium etoschense Foissner, Agatha & Berger, 2002
(Fig. 11.4a-1, 11.5a~i, Table 11.1)

2002 Supraspathidium etoschense nov. spec. — Foissner, Agatha & Berger, Denisia 5: 274, Fig. 60a—j, m, 0, 326a—
i, Table 52 (Fig. 11.4a-1, 11.5a-i; original description; the slide containing the holotype [accession number
2002/31] and two paratype slides [2002/32, 2002/33] have been deposited in the Biology Centre of the
Upper Austrian Museum in Linz; see Foissner et al. 2002, p. 43 and Aescht 2003, p. 385; 2008, p. 154).

Nomenclature: Named after the region where the species was discovered, that is, the Etosha
Pan, Namibia (Foissner et al. 2002, p. 275). The holotype is marked on the slide (see Foiss-
ner et al. 2002, p. 43), but not indicated in the text of the original description or the legend
to the figures, as Foissner et al. (2002) did it for most other new species (e.g., Spathidium
namibicola Foissner et al., 2002, p. 246, Fig. 53¢, d). For a comment on this “problem”, see
Berger et al. (2025a).

Diagnosis (from Foissner et al. 2002, slightly modified): Body size about 200 x 70 um
in vivo. Body spatulate to bursiform with elliptical, oblique oral bulge about half as wide as
broadest postoral region; not flattened. Macronucleus tortuous and up to twice as long as
cell. Contractile vacuole row left® of dorsal brush. Oral bulge extrusomes elongate clavate,
about 7 um long. On average 44 ciliary rows.

Remarks: The general appearance and the ciliary pattern highly resemble Suprasparhid-
ium multistriatum (Fig. 1.1a-n, 11.2a-d). There is, however, a conspicuous, unexpected
difference, namely the location of the contractile vacuoles: dorsolateral in Supraspathidium
etoschense (Fig. 11.41), but in line with the dorsal brush in Supraspathidium multistriatum
(Fig. 11.1¢). Furthermore, the extrusomes are slightly different (straight rods with a subter-
minal inflation vs. slightly curved rods”) and most morphometrics, especially the number of

¢ Note by H. Berger: Foissner et al. (2002, p. 274, 275, 278) wrote that the row of contractile vacuoles and their excre-
tory pores is right of the dorsal brush in Supraspathidium etoschense, inter alia, referring to their Fig. 600 (Fig. 11.4] in
present work). However, this is incorrect because Fig. 11.41, a dorsal view, clearly shows that the excretory pores are on
the left lateral side of the cell, that is, left of the dorsal brush. Foissner et al. (2002, p. 283) made the same mistake at
Supraspathidium armatum.

7 Not studied in detail in Supraspathidium multistriatum, according to Foissner’s original notes. Thus, the extrusomes of
Supraspathidium etoschense and Supraspathidium multistriatum could be more similar than supposed. Generally, extru-
some features are very important. We know of a freshwater species that also looks similar to Supraspathidium multistri-
atum, but has conspicuous, clavate extrusomes.

continued on p. 348
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Fig. 11.4a~j Supraspathidium etoschense Foissner, Agatha & Berger, 2002 (from Foissner et al. 2002. a—i, from life;
j» protargol preparation). a: Left side view of a specimen with food vacuoles containing nassulid oral baskets, 220
um. Arrowheads mark contractile vacuoles whose excretory pores are left of the dorsal brush. Note the massive
appearance of the species and the long, tortuous macronucleus. b: Oral bulge studded with extrusomes. ¢, d:
Shape of extrusomes when attached (c) and detached (d) from oral bulge, length 6-8 um. e: Minute extrusome,
1.5-2.0 um long. f: Ordinarily fed, spatulate specimen. g: Bursiform specimen packed with food vacuoles and
lipid droplets. Arrow marks excretion of faecal mass. h: Surface view showing cortical granulation. i: Brush row 3
in the transition zone of dikinetidal and monokinetidal bristles. j: Ciliary pattern of ventral anterior region, length
60 um. B — dorsal brush, CK - circumoral kinety, CV - contractile vacuoles, E - extrusomes, MA — macronucleus,

OB - oral bulge.
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Fig. 11.4k, | Supraspathidium etoschense Foissner, Agatha & Berger, 2002 (from Foissner et al. 2002. Protargol
preparation). k: Right side view of ciliature and macronucleus, 175 um. Note the flat, inconspicuous oral bulge,
a typical feature of Supraspathidium. 1: Dorsal view of anterior body region, length 70 um. Note the contractile
vacuoles, which are left of the dorsal brush, a main difference to Suprasparhidium multistriatum, where the con-
tractile vacuoles are in and between the kineties bearing the dorsal brush. B — dorsal brush, BA - oral basket, CV
- contractile vacuoles, MA — macronucleus, OB - oral bulge.

ciliary rows, do not or only slightly overlap because Supraspathidium etoschense is consider-
ably smaller than Supraspathidium multistriatum (Table 11.1).

The second species similar to Supraspathidium etoschense is Supraspathidium vermiforme,
which, however, is flattened leaf-like and loosely ciliated, while Supraspathidium etoschense
is not flattened and comparatively densely ciliated. Supraspathidium armatum (see below)
differs from Supraspathidium etoschense by many features, such as body size and shape and
arrangement of the contractile vacuoles.
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Fig. 11.5a~c Supraspathidium etoschense Foissner et al., 2002 (from Foiss-
ner et al. 2002. Silver carbonate preparation). Oral and somatic ciliary
pattern. a: A strongly squeezed specimen showing the nuclear apparatus
and the distribution of the extrusomes (black rods). b: Ventral view show-
ing ciliary rows and tortuous macronucleus. Note the high number of ex-
trusomes in the oral bulge. ¢: Left anterior region of a strongly squeezed
cell. Arrowheads mark kinetofragments adhering to the ciliary rows and
forming the circumoral kinety. CK - circumoral kinety, E1 - type I (long)
extrusomes, E2 — type II (short) extrusomes, MA - macronucleus, MI -

micronucleus, OB - oral bulge.

Description: This species is difficult to impregnate because it is large and usually crammed
with food inclusions. Thus, the type slides are of mediocre quality, and especially the excretory
pores of the contractile vacuoles are very faintly impregnated. The vacuoles proper, however,
are well recognizable under interference contrast illumination. Accordingly, the occurrence
of several contractile vacuoles in dorsolateral position is recognizable in the type slides.
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Fig. 11.5d—f Supraspathidium etoschense Foissner et al.,
2002 (from Foissner et al. 2002. Silver carbonate prepa-
ration). Specimens are heavily squashed to show as many
details as possible. d, f: Frontolateral views showing the
circumoral ciliary pattern. Note the short kinetodesmal fi-
bre at the right side of the somatic kinetids. The circumoral
kinetids (CK) lack kinetodesmal fibres. e: Supraspathidium
etoschense has many long and short extrusomes (black rods)
in the oral bulge and cytoplasm. CK - circumoral kinety,
E1, E2 - type I and type II extrusomes, OB — oral bulge.

Body size 140-250 x 50-90 um in vivo, usually near 200 x 70 um; length:width ratio
about 3:1 in vivo and 2.5:1 in protargol preparations, indicating that specimens became
inflated and/or shrunk considerably during preparation (Table 11.1). Body shape also very
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Fig. 11.5g, h Supraspathidium etoschense Foissner et al., 2002 (from Foissner et al. 2002. g, from life; h, silver
carbonate preparation). Oral and somatic ciliary pattern of anterior ventral region. Note the different course of
the ciliary rows right and left of the circumoral kinety. Arrows mark supernumerary kinety fragments. The extru-

somes, which are very numerous in the oral bulge, are fine in vivo (g) and thick after silver preparation (h). CK
— circumoral kinety, E1, E2 — type I and II extrusomes, OB - oral bulge.

variable, obviously highly dependent on nutrition condition, viz., spatulate, bursiform, elon-
gate bursiform, or cylindrical (Fig. 11.4a, f, g); oral region flattened up to 2:1, postoral por-
tion cylindrical. Macronucleus in main body axis and highly tortuous, at least as long as to

continued on p. 353
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Fig. 11.5i Supraspathidium etoschense Foissner et al., 2002 (from Foissner et al. 2002. Silver carbonate prepara-
tion). Ciliary pattern in anterior dorsal portion after silver carbonate preparation. The dorsal brush consists of
three rows of closely spaced dikinetids. Occasionally, one or more dorsal brush rows do not extend posteriorly
(arrowheads). Note the high number of extrusomes in the oral bulge. B1, 3 — dorsal brush rows, OB - oral bulge
on ventral side.
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twice as long as body, occasionally slightly nodulated. Several micronuclei, exact number
difficult to assess because of many similarly sized and impregnated cell inclusions (Fig. 11.4a,
k, 11.5a, b). One large terminal contractile vacuole and 3-6 small contractile vacuoles, each
with usually several excretory pores, in dorsolateral position, that is, about 10 kineties left
(see footnote at diagnosis above) of dorsal brush (Fig. 11.4a, f, 1). Extrusomes packed in oral
bulge and scattered in cytoplasm, 6-8 um long, rod-shaped with fusiform subterminal infla-
tion when attached to oral bulge (Fig. 11.4c, f); inflation almost disappears in preparations
(Fig. 11.4c, ¢, h) and, in vivo, when extrusomes become detached from bulge (Fig. 11.4d,
11.5¢c—g), a peculiar feature observed in three carefully studied specimens; do not impreg-
nate with protargol, but stain heavily with silver carbonate and become rod-shaped or elon-
gate cuneate. Many minute rods (1.5-2.0 pm), very likely also extrusomes, scattered in oral
bulge and cytoplasm, impregnate with silver carbonate (Fig. 11.4e, 11.5¢, ¢, h). Cortex very
flexible and rather thick, contains closely spaced rows of colourless granules (mucocysts?)
about I um across (Fig. 11.4h). Cytoplasm usually packed with food vacuoles and lipid drop-
lets up to 10 um across, often colourful due to ingested, cyanobacteria-feeding nassulids and
colpodids (e.g., Nassula granata, Kuklikophrya ougandae). Swims rather rapidly by rotation
about main body axis.

Somatic cilia about 10 um long in vivo, form an average of 44, rather closely spaced, equi-
distantly arranged rows commencing around circumoral kinety and extending meridionally
to posterior body end. Cilia closely spaced within rows (about 1 pm; Table 11.1), especially
at anterior end, where short “perioral” fragments are produced. All ciliary rows abut on
circumoral kinety, those on right side in very steep angles, those on left side conspicuously
curved with anterior portion directed ventrally (Fig. 11.4a, j, k, 11.5¢, d, f, h). Three dorsal
rows anteriorly differentiated to an about 45 um long dorsal brush composed of paired,
about 3 pm long, rod-shaped bristles; row 3 extends to mid-body with about 2 um long,
monokinetidal bristles and then continues, as the other brush rows usually do, as an ordinary
somatic ciliary row (Fig. 11.4a, i, 1, 11.51).

Oral area flattened and usually set off from body proper by a slight constriction. Oral
bulge obliquely truncate by about 45°, oblong and bright in frontal view due to the refractive
extrusomes contained, inconspicuous compared to size of cell because only about 3 um high;
ciliary rows thus extend almost to anterior body end, producing the pattern characteristic
for this kind of spathidiids. Circumoral kinety at base of oral bulge and thus oblong, com-
posed of very closely spaced dikinetids (Fig. 11.4a, b, j, k, 11.5b—d, £, h).

Occurrence and ecology: To date Supraspathidium etoschense was only found at the type
locality, where it was rather numerous for some days, especially when nassulids were abun-
dant. The type locality is a highly saline soil from the “Etosha Pan Lookout” (18.93065°S
16.48764°E), about 1 km from the margin of the Etosha Pan, Namibia (for further details,
see Foissner et al. 2002, p. 29, site 67). Found also in the Etosha Pan sensu stricto (site 58; see
Foissner et al. 2002, p. 27, 63b, 278), indicating that it might be a limnetic species.

Supraspathidium armatum Foissner, Agatha & Berger, 2002
(Fig. 11.6a—j, Table 11.1)

2002 Supraspathidium armatum nov. spec. — Foissner, Agatha & Berger, Denisia 5: 280, Fig. 61a—j, Table 52
(Fig. 11.6a~j; original description; the slide containing the holotype [accession number 2002/29] and one
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paratype slide [2002/30] have been deposited in the Biology Centre of the Upper Austrian Museum in Linz
[LI]; see Foissner et al. 2002, p-43 and Aescht 2003, p- 380; 2008, p. 144; sce also nomenclature).

Nomenclature: The species-group name armat-us, -a, -um (Latin adjective [m, f, n]; armed,
defended; Hentschel & Wagner 1996, p. 103) refers to the conspicuous extrusomes (Foiss-
ner et al. 2002).

Foissner et al. (2002) studied two populations from the same area (sites 65 [type local-
ity] and 54; for details, see occurrence and ecology). In total, they deposited four slides,
namely two (2002/29; 2002/30) from the population from the type locality and two slides
(2002/184, 2002/191) from the site 54 population (see Foissner et al. 2002, p. 43). The
description is based on both populations (see Foissner et al. 2002, p. 280 and Table 52).
Despite that, the type series consists only of the specimens from the type locality because
Foissner et al. (2002, p. 43) designated a holotype (it is marked on the slide, but not indicat-
ed as figure in the original description) and paratypes (ICZN 1999, Articles 72.4.1, 72.4.5,
72.4.6). For that reason, the specimens of the site 54 population are voucher specimens, as
correctly indicated by Foissner et al. (2002, p. 43). For further comment on type fixation in
this species, see Berger et al. (2025a).

Diagnosis (from Foissner et al. 2002, slightly modified): Body size about 350 x 35 um
in vivo. Body elongate lanceolate with distinctly narrowed posterior region; not flattened.
Oral bulge elliptical and oblique, longer by one third than broadest postoral region. Mac-
ronucleus tortuous, about as long as cell, conspicuously flattened ribbon-like. A row of con-
tractile vacuoles each in ventral and dorsal side. Extrusomes elongate clavate, about 9 um
long. On average 42 ciliary rows.

Remarks: Supraspathidium armatum has so many special features (body and extrusome
shape, two rows of contractile vacuoles, ribbon-like flattened macronucleus) that it cannot
be confused with any other ciliate. However, most morphometrics are highly variable (Table
11.1).

Description: This species was very rare. Foissner et al. (2002) saw only about 10 individ-
uals, of which four could be impregnated with protargol (mediocre quality). Accordingly,
the data are not very detailed, especially the morphometry. However, it was carefully ob-
served in vivo and better impregnated in the slides from site 54 (see Foissner et al. 2002, p.
26), where, however, the specimens were considerably smaller and stouter casting doubts on
conspecificity (Table 11.1).

Body size 300-400 x 30-40 um, usually about 350 x 35 um in vivo; length:width ratio
8.5-12:1, on average near 10:1. Body outline lanceolate, that is, anteriorly obliquely trun-
cate and gradually narrowed posteriorly, where it is usually slightly inflated in protargol
preparations; flattened laterally in oral and tail area. Macronucleus in central body portion,
highly tortuous and flattened band-like (Fig. 11.6d, ¢, h; Table 11.1), a rare feature found
also in Protospathidium namibicola Foissner et al., 2002, albeit less pronounced; contains
many minute and rather large nucleoli bulging the nuclear band. Many globular micronu-
clei which, however, could not be counted because of similarly sized and impregnated cy-
toplasmic inclusions. Many contractile vacuoles, roughly arranged in two rows: one row in
ventral side slightly left of midline, the other somewhat left (see corresponding footnote at
Supraspathidium etoschense for note on position of dorsal contractile vacuole row) of dorsal
brush; most vacuoles with two or more excretory pores (Fig. 11.6a, g, j). Extrusomes packed

continued on p. 356
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Fig. 11.6a-g Supraspathidium armatum Foissner, Agatha & Berger, 2002 (from Foissner et al. 2002. a—c, f, from
life; d, e, g, protargol prcparation). a: Left side view of a representative specimen, 350 um. Arrow marks end of
dikinetidal portion of dorsal brush row 3. Arrowheads denote the two rows of contractile vacuoles. The food
vacuole contains a Nassula, whose oral basket is still recognizable. b: Frontal view of oral bulge, which contains
many extrusomes. c: Surface view showing rows of yellowish, strongly refractive cortical granules (mucocysts?). d,
e: The tortuous macronucleus (d, a posterior portion; e, a mid-portion) is flattened ribbon-like, a unique feature
of Supraspathidium armatum, length 110 pm and 55 um. The nucleoli bulge the flat nuclear band (arrowheads).
f: Oral bulge extrusomes are elongate clavate and 8-10 um long. g: Ventroleftlateral view showing ciliary pattern
in anterior body region, length 90 um. Arrowheads mark excretory pores of ventral row of contractile vacuoles.
CK - circumoral kinety, EV - egestion (defecation) vacuole, FV - food vacuole (wth Nassula sp.), MI — micro-

nuclei, OB - oral bulge.
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Fig. 11.6h—j Supraspathidium armatum Foissner, Agatha & Berger, 2002 (from Foissner ct al. 2002. Protargol prepa-
ration). Oral and somatic ciliary pattern. h, i: Right side overview and detail showing the slender body shape, the
narrowly spaced, densely ciliated kineties, and the tortuous macronucleus, 300 um. j: Dorsal view of anterior body
portion (length 125 um), showing that the dorsal contractile vacuole row is somewhat left of the dorsal brush, an
important difference to Supraspathidium multistriatum, where the vacuoles are within and between the brush kine-
ties. B — dorsal brush, CK - circumoral kinety, CV - contractile vacuole row, MA — macronucleus, OB — oral bulge.

in oral bulge and scattered in cytoplasm, 8-10 um long, elongate club-shaped, that is, pos-
terior half thicker than anterior which bears minute globule on top (Fig. 11.6a, b, f); do
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not impregnate with protargol. Cortex very flexible, contains about six rows of yellowish,
highly refractive granules (mucocysts?) between each two ciliary rows (Fig. 11.6¢c). Cyto-
plasm colourless, usually packed with lipid droplets 1-3 um across. Feeds on various ciliates,
for instance, Nassula species, whose oral basket and extrusomes are recognizable in the food
vacuoles. Swims rapidly, in spite of the large size, showing great flexibility when touching
obstacles and under the cover glass.

Cilia about 12 pm long, closely spaced, arranged in an average of 42 meridional rows,
whose densely ciliated anterior portion forms steep angles with the circumoral kinety on
right side, while left side ends are curved ventrally; some rows slightly shortened anteriorly
or posteriorly (Fig. 11.6g, i). Three dorsal ciliary rows anteriorly differentiated to an about
120 pm long dorsal brush composed of rod-shaped, 3-4 um long, comparatively widely
spaced bristle pairs; row 3 continues with monokinetidal, 2-3 pm long bristles to at least
mid-body (Fig. 11.6a, j; Table 11.1).

Oral area flattened and usually set off from body proper by a slight constriction. Oral
bulge obliquely truncate by about 45°, oblong and, although only 3-4 um high, rather con-
spicuous due to the many refractive extrusomes contained. Circumoral kinety at base of oral
bulge and thus also oblong, its composition of dikinetidal kinetofragments is occasionally
well-recognizable (Fig. 11.6a, b, g-i).

Occurrence and ecology: To date Supraspathidium armatum was found only at the type
locality (Namibian site 65) and a site nearby (Namibian site 54); both are very saline hab-
itats, where it was rare in the non-flooded Petri dish cultures (Foissner et al. 2002; see also
Foissner et al. 2008, p. 355). The type locality is a highly saline soil from the margin of the
Etosha Pan (according to Foissner et al. 2002, p. 28 at 18°55'S 16°25'E; road to the Halali
rest camp, this rest camp is at 19.03519°S 16.470078°E according to Google Maps, accessed
17 Feb 2024), Namibia. For detailed descriptions of both sites, see Foissner et al. (2002, p.
28).

Supraspathidium vermiforme (Penard, 1922) Foissner & Didier, 1981
(Fig. 11.7f-1i)

1922 Spathidium vermiforme sp. n. - Penard, Erudes infusoires, p. 26, Fig. 21, (Fig. 11.7f-h; original descrip-
tion; no type material available).

1930 Spathidium vermiforme Penard, 1922 — Kahl, Tierwele Dtl. 18: 162, Fig. 22 . (Fig. 11.7i; first reviser).

1943 Spathidium vermiforme Penard — Kahl, Infusorien, p. 26, Tafel V, Fig. 29 (redrawing of Fig. 11.7i; brief
review).

1981 Supraspathidium vermiforme (Penard, 1922) nov. comb. - Foissner & Didier, Annls Stn limnol. Besse 15:
255 (combination with Supraspathidium, without reinvestigation).

Nomenclature: No derivation of the name has been provided in the original description

or a later work. The species-group name vermiform-is, -is, -¢ (Latin adjective [m, £, n]; ver-

miform, vermicular, worm-shaped, resembling a worm; https://en.wiktionary.org/ wiki/

vermiformis; accessed 9 Apr 2023) obviously refers to the slender, worm-like body shape.

“Supraspathidium vermiforme Penard 1922” in Andrushchyshyn et al. (2006, p. 309) is not

correct because the original combination is Spathidium vermiforme (sce list above).
Diagnosis: Not available. Should await reinvestigation.
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Fig. 11.7a, b Supraspathidium teres (Stokes, 1886) Foissner & Didier, 1981 (a, from Stokes 1886; b, after Stokes
1886 from Kahl 1930. From life). Right lateral view, 170-200 um. Arrowheads denote the contractile vacuoles, the
arrow marks the conspicuous canal connecting the anterior and posterior vacuole. Note that Kahl copied Stokes’s
figure rather inaccurately!

Fig. 11.7c—e Supraspathidium elongatum (Penard, 922) Foissner & Didier, 1981 (¢, d, from Penard 1922; e, after
Penard 1922 from Kahl 1930. From life). c¢: Macronucleus nodule with central nucleolus. d, e: Left lateral view,
600 um. The oral bulge is composed of a short, transverse anterior part with long extrusomes and a long, strongly
oblique ventral portion with short extrusomes. Likely, this species belongs to the Myriokaryonidae (see Foissner
2003b). CV - contractile vacuoles, E - extrusomes, MA — macronucleus nodules, OB - oral bulge.

Fig. 11.7f-i Supraspathidium vermiforme (Penard, 1922) Foissner & Didier, 1981 (f-h, from Penard 1922; i, after
Penard 1922 from Kahl 1930. From life). f, i: Left lateral view, 200 pm. Arrowheads mark the contractile vacuoles.
Possibly, this species is a senior synonym of Spathidium faurefremieti Foissner, 2003a. g: The cytoplasm contains
many small vesicles with curious inclusions. h: Dorsal view showing the ribbon-like flattened body distinctly spi-
ralized in posterior half. B - dorsal brush, MA — macronucleus.

Fig. 11.7j Supraspathidium gigas (Cunha, 1914) Foissner & Didier, 1981 (from Cunha 1914. From life). Left
lateral view, 600-800 um. Arrowheads mark contractile vacuoles. Possibly, this species is a junior synonym of
Myriokaryon lieberkuchnii (see Foissner 2003b). E — extrusomes, MA — macronucleus nodules.

Remarks: The description by Penard (1922) basically matches the emended diagnosis
of the genus, but detailed reinvestigation is necessary. See Spathidium faurefremieti Foissner,
2003a, which is probably a junior synonym, for detailed discussion (see Foissner 2003a, p.
151 and Chapter 3, that is, Foissner et al. 2025a). Penard (1922) found symbiotic green
algae in a second population; perhaps he observed another species (see also occurrence and

ecology).

Series Monographiae Ciliophorae, Number 6, Year 2025, pages 335-366 /358



Chapter 11: Supraspathidium Foissner & Didier, 1981

Penard (1922) presumed synonymy with Litonotus vermicularis Stokes, 1887 (p. 104),
which is, however, now Homalozoon vermiculare (Stokes, 1887) Stokes, 1890, the type species
of Homalozoon Stokes, 1890 (for a review on this species, see Foissner et al. 1995, p. 219).

Supraspathidium vermiforme differs from the congeners mainly by the ribbon-like flat-
tened body and the low number of ciliary rows (likely <25 vs. >40). Supraspathidium teres
likely has many macronuclear nodules.

Description (based on Penard 1922): Body length usually about 200 um in vivo, rarely
up to 400 um; width very variable, usually one eighth of length. Body slender, very flexi-
ble, and ribbon-like flattened, especially in posterior half, which may be distinctly spiraled;
anterior (oral) end obliquely truncate, posterior end narrowly rounded, dorsal side rather
distinctly convex (Fig. 11.7f, h). Macronucleus ribbon-like, occasionally nodulate, almost
as long as body; one or several micronuclei. A large contractile vacuole in rear body region
plus an anterior contractile main vacuole, into which several smaller dorsal vacuoles empty.
Extrusomes form bundles in oral bulge, moderately long (12 um) and rod-shaped, according
to Penard’s figure. Cytoplasm packed with minute, highly refractive granules making oral
body portion dark, and with small vesicles containing curious, horseshoe-shaped inclusions
(starch?), possibly food reserves (Fig. 11.7g); green by zoochlorellae in another population
(see remarks and occurrence and ecology).

Cilia short and fine, arranged in rather widely spaced rows, likely <25 according to Pe-
nard’s illustrations. Dorsal brush long, that is, extends to second quarter of cell; brush cilia
short and inflated proximally (Fig. 11.7f).

Oral bulge occupies anterior body end, obliquely truncated by about 45°, approximate-
ly as long as widest trunk region, flat, indistinct because low and hardly set off from body
proper (Fig. 11.7f).

Occurrence and ecology: Penard (1922) discovered Supraspathidium vermiforme in the
sapropelic(?) mud of two ponds in the surroundings (Rouelbeau and Florissant) of Geneva,
Switzerland, but at one site the specimens contained zoochlorellae, indicating misidentifica-
tion. The species was rare at both sites.

There are several records of this species, all from Europe, but they are doubtful because
not substantiated by figures and/or morphological data: in March in a draw well near Rome,
Italy (Grispini 1938, p. 151; body length 250 um); Dicranum scoparium moss from the God
del Fuorn, a 1860 m high mountain in a Swiss National Park (Heinis 1945, p. 530; two spec-
imens with a body length of 200 um); in two experimental fish ponds at Ochaby, southern
Poland (Grabacka 1971, p. 13; Sieminska & Sieminska 1967, p. 59); in the polluted Lielupe
River in Latvia during summer (Liepa 1973, p. 32; 1983, p. 136); pond in Vandorf, Ontario,
Canada (Andrushchyshyn et al. 2006, p. 309).

Supraspathidium elongatum (Penard, 1922) Foissner & Didier, 1981
(Fig. 11.7c~¢)

1922 Cranotheridium elongatum sp. n. - Penard, Frudes infusoires, p. 33, Fig. 32, (Fig. 11.7¢, d; original de-
scription, no type material available).

1930 Pseudoprorodon (Cranotheridium) elongatus Penard, 1922 — Kahl, Tierwele Del. 18: 71, Fig. 7,, (Fig.
11.7¢; combination with Psexdoprorodon; first reviser; see nomenclature).
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1943 Cranotheridium elongatus Penard — Kahl, Infusorien, p. 15, Tafel II, Fig. 6 (redrawing of Fig. 11.7¢; brief
review; incorrect ending of species-group name; ICZN 1999, Article 31.2).

1943 Cranotheridium (Ps.?) elongatum (Pen.) — Kahl, Infusorien, p. 11, legend to Tafel II, Fig. 6 (sce remarks;
correct ending of species-group name).

1981 Supraspathidium elongatum (Penard, 1922) nov. comb. — Foissner & Didier, Annls Stn limnol. Besse 15:
255 (combination with Supraspathidium; without reinvestigation).

Nomenclature: No derivation of the name has been provided in the original description or
a later work. The species-group name elongat-us, -a, -um (Latin adjective [m, £, n]; elongat-
ed, stretched; Hentschel & Wagner 1996, p. 227) obviously refers to the slender, elongat-
ed body. The spelling Pseudoprorodon (Cranotheridium,) elongatus in Kahl (1930) does not
mean that Kahl (1930) classified Cranotheridium Schewiakoff, 1892 as subgenus of Pseu-
doprorodon Blochmann, 1895, but rather it should indicate that the species was previously
classified in Cranotheridium.

Diagnosis: Not available. Should await reinvestigation.

Remarks: Penard (1922) classified his species in Cranotheridium Schewiakoft, 1892° be-
cause of the long extrusome bundle in the dorsal end of the oral bulge, reminiscent of the oral
basket-like structure found in this genus. However, Kahl (1930; 1943, p. 15) synonymized
Penard’s species, although with doubt, with Pseudoprorodon lieberkuehnii (Biitschli, 1889)
Kahl, 1930 (now Myriokaryon lieberkuehnii (Biitschli, 1889) Jankowski, 1973, type species
of Myriokaryon Jankowski, 1973). We basically agree with Kahl, because of the highly charac-
teristic shape of the oral bulge, the main diagnostic feature of the Myriokaryonidae Foissner,
2003b. On the other hand, a classification in Supraspathidium, as proposed by Foissner &
Didier (1981), seems likewise possible because this genus also contains massive, rather slender
species with features similar to those found in Cranotheridium elongatums; Supraspathidium
etoschense, for instance, has two types of extrusomes; Supraspathidium armatum has many
contractile vacuoles; and Supraspathidium teres possibly has numerous macronuclear nodules.

Penard (1922) discussed, as in Supraspathidium vermiforme (see above), a synonymy
with Litonotus vermicularis Stokes, 1887 (p. 104), which is, however, now Homalozoon ver-
miculare (Stokes, 1887) Stokes, 1890, the type species of Homalozoon Stokes, 1890 (for a
review on this species, see Foissner et al. 1995, p- 219).

Supraspathidium elongatum differs from the congeners by the huge size (length 600 pm
vs. £500 pm, usually <300 pum); the scattered contractile vacuoles (vs. in one or two rows);
the scattered macronuclear nodules (vs. a long, tortuous strand, possibly except of Supra-
spathidium teres); the special extrusome apparatus (two distinct size-types in special location
vs. mostly one type and scattered, if two types); and the very steep posterior portion of the
oral bulge (vs. up to 50°).

Description (based on observations of only two specimens by Penard 1922): Body size
about 600 x 70 um and thus a very conspicuous species. Body vermiform, about 8-10 times
as long as broad, moderately flattened, especially in anterior region, broadest in second
quarter; apical region slightly attenuate and narrowly rounded, posterior portion bluntly
pointed. Numerous small (about 3 pm), globular macronuclear nodules, each with a cen-
tral nucleolus (Fig. 11.7¢), scattered throughout cytoplasm. A large contractile vacuole in

8 Note by H. Berger: This genus was again described as new genus by Schewiakoff (1893, p. 35). See also footnote
2 in Foissner et al. (2025b).
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rear end and many small contractile vacuoles scattered throughout peripheral cytoplasm.
Two types of rod-shaped extrusomes: type I in anterior portion of oral bulge, conspicuous
because about 80 um long, as calculated from Penard’s illustration, forms some sort of bas-
ket, similar to that described by Schewiakoft (1893) in Cranotheridiums; type 11 in ventral
portion of oral bulge, comparatively short, that is, about 10 um long. No data available on
cortex, cytoplasm, nutrition, and movement.

Cilia fine and short, arranged in an unknown number of equidistant, longitudinal rows
which are hardly recognizable.

Oral bulge moderately distinct, in lateral view of same shape as in genus Cephalospatula
Foissner, 2003b, that is, hook-like with short, transverse anterior portion containing the
long extrusomes; and a long, slightly projecting posterior region containing the short extru-
somes and extending slightly obliquely to second quarter of ventral side (Fig. 11.7d).

Occurrence and ecology: As yet Supraspathidium elongatum was found only by Penard
(1922), likely because all workers followed Kahl (1930), who identified such ciliates as Pseu-
doprorodon lieberkuehnii (now in Myriokaryon; see remarks), which, however, has a different
extrusome apparatus (Foissner 2003b). Nonetheless, Supraspathidium elongatum, of which
Penard (1922) found only two specimens, should be easily recognizable by the huge size and
the special extrusome apparatus.

The type locality of Supraspathidium elongatum is (very likely) a limnetic habitat near
Geneva, Switzerland. Penard (1922, p. 33, paragraph on “Litonotus vermicularis”) wrote that
he has found two specimens in Rouelbeau. According to the map of Switzerland (hetps://
map.geo.admin.ch/; accessed 17 Feb 2024) we found a limnetic habitat (“Ancien Marais
de la Touvitre”; “Zone humide de Rouelbeau” according to Google Maps) at 46.24015°N
06.22284°E near the Chateau de Rouelbeau (for details on the renaturation of this lake
“Ruisseau de Rouélbeau”, see https://ge.ch/geodata/SIEAU/RENAT /Bilan_10ans_Rena-
turation_70.pdf; accessed 17 Feb 2024).

Supraspathidium gigas (Cunha, 1914) Foissner & Didier, 1981
(Fig. 11.7j)

1859 “... sehr grossen und langgestreckten neuen Art, E. gigas ...” — Stein, Organismus der Infusionsthiere I,
p- 80 (line 7 from above), 90 (“E. gigas” means Enchelys gigas; a nomen nudum because too briefly described
and no figure provided; likely a senior synonym of Myriokaryon licberkuehnii; see Foissner 2003b, p. 114).

1866 Enchelys gigas Stein spec. indescripta — Diesing, Sber. Akad. Wiss. Wien, Mathematisch- naturwissen-
schaftliche Klasse, Abt. I 52 (year 1865): 527 (classification as nomen nudum, that is, as an undescribed
species).

1914 Spathidium gigas (Stein 1859) — Cunha, Mem. Inst. Osw. Cruz 6: 173, Tafel 24, Fig. 7 (Fig. 11.7j; combi-
nation of Enchelys gigas [sce first entry in list] with Spathidium; original description because we follow Kahl
1930 in considering Cunha 1914 as founder of Spathidium gigas; no type material available).

1930 Spathidium gigas® and Pseudoprorodon (Spathidium) gigas Da Cunha — Kahl, Tierwelt Dtl. 18: 72, Fig.
7,, (redrawing of Fig. 11.7j; first reviser; attributes the species to Cunha, with which we agree, see above;
combination with Psexdoprorodon).

1981 Supraspathidium gigas (Da Cunha, 1914) nov. comb. — Foissner & Didier, Annls Stn limnol. Besse 15:
255 (combination with Supraspathidium).

?Kahl (1930, p. 68, legend to figures) wrote “Spathidium gigas (Da Cunha)”. However, in the present case, “(Da Cunha)”
does not mean the author of the species, but the source from which the illustration is.
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Nomenclature: As explained in the remarks section, Enchelys gigas Stein, 1859 is classified
as nomen nudum (Diesing 1866). According to ICZN (1999, p. 111), a nomen nudum is
not an available name and therefore the same name may be made available later for the same
or a different concept. In the present case it is not clear if Cunha (1914) observed the same
species as Stein (1859) or a different one. Anyhow, we agree with Kahl (1930) that it seems
reasonable to accept “Spathidium gigas Cunha, 1914” as valid name (original combination),
although Cunha (1914) did not describe his population as new species. We preliminary ac-
cept “Spathidium gigas Cunha, 1914” as valid name, especially as the status of this “species”
is highly uncertain at the present state of knowledge (see remarks).

The species-group name gigas (Greek; huge, giant; Hentschel & Wagner 1996, p. 272)
obviously refers to the body size (very large according to Stein 1859, see list of synonyms) of
this species. For original description and history, see remarks. The spelling “Psexdoprorodon
(Spathidium) gigas”in Kahl (1930) does not mean that Kahl (1930) classified Spathidium
Dujardin, 1841 as subgenus of Pseudoprorodon Blochmann, 1895, but rather it should indi-
cate that the species was classified in Spathidium by Cunha (1914).

Diagnosis: Not available. Should await reinvestigation.

Remarks:'® The history of this species is rather complex and thus reviewed in detail.
The description in Stein (1859) is very short and lacks an illustration; likely he found the
population somewhere in Europe. Enchelys gigas Stein, 1859 was classified as “undescribed
species” by Diesing (1866). Cunha (1914) provided a more or less detailed description and
one illustration of a Brazilian population of the species briefly characterized by Stein (1859).
Kahl (1930) obviously considered the description by Cunha (1914) as “authoritative” in
that he mentioned Cunha (1914), and not Stein (1859), as author of this species; further,
Kahl (1930) transferred it from Spathidium to Psendoprorodon Blochmann, 1895.

The generic assignment of the present species is uncertain. Foissner (2003b, p. 114) clas-
sified both Enchelys gigas Stein, 1859 and “Spathidium gigas Cunha, 1914 as synonyms
of Myriokaryon lieberkuehnii (Biitschli, 1889) Jankowski, 1973. In agreement with Diesing
(1866), he classified Enchelys gigas Stein, 1859 as nomen nudum (that is, an undescribed
species; see Nomenclature above) while he described the synonymy of “Spathidium gigas
Cunha, 1914” as doubtful (“possibly a “true”, large Spathidium/ Arcuospathidium”). How-
ever, the shape and size of the oral bulge are rather different in Myriokaryon lieberkuehnii
(see Foissner 2003b for review) and “Spathidium gigas Cunha, 1914”, and thus it cannot
be excluded that the population described by Cunha (1914) is a Supraspathidium, Arcuo-
spathidium, or Spathidium. Likely, the identity of the organism can be fixed only by a rein-
vestigation of material from or near from the type locality (Brazil; see below) because the
description of Cunha (1914) is incomplete.

Supraspathidium gigas differs from most congeners by the huge size (length 600-800 um
vs. 300 pm) and the scattered macronuclear nodules (vs. a long, tortuous strand) and con-
tractile vacuoles (vs. in one or two rows). It is highly similar to Supraspathidium elongatum,
except of the oral bulge and extrusome apparatus (cp. Fig. 11.7d, j).

Description (based on Cunha 1914): Body size 600-800 x 40-50 um in vivo. Cylin-
drical with flattened and obliquely truncate anterior region. Numerous small macronuclear
nodules scattered throughout cytoplasm. A large contractile vacuole in rear end and many

' Note by H. Berger: I have re-written this chapter because it was incomplete in the original version by W. Foissner.
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small contractile vacuoles scattered in sub-cortical cytoplasm. Oral extrusomes fine, about
60 um long according to Fig. 11.7j.

Body surface striated by an unknown number of longitudinally extending ciliary rows.
Oral bulge occupies obliquely truncated anterior body end, about twice as long as width
of trunk, flat, indistinct because hardly set off from body proper; contains many long, fine
extrusomes as described above.

Occurrence and ecology: As yet Supraspathidium gigas was found only at the type lo-
cality where it was very abundant. Cunha (1914, p. 174) found it in freshwater in the sur-
roundings of Manguinhos, Brazil.!!
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The index contains all ciliate names mentioned in the book, including vernacular names for
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corresponding vernacular name, that is, “haptorids” in present example. Names in singular (e.g.,
haptorid) are mentioned under the plural version (e.g., haptorids). The index is two-sided, that
is, species appear both with the genus-group name first (for example, Apospathidinm atypicum)
and with the species-group name first (atypicum, Apospathidium). Valid (mainly in W. Foissner’s
judgement) species and genera treated in detail are in boldface italics print. Valid taxa not treat-
ed in detail in the present book, invalid taxa, junior homonyms, synonyms, outdated combina-
tions, incorrect spellings, and nomina nuda are not in bold. Suprageneric taxa are represented in
normal type, valid ones treated in detail in the present work in boldface. A boldface page num-
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table with the morphometric characterisation; “K” marks a key (e.g., of the genus Apospathid-
ium) and the page where a taxon is mentioned in a key. The names on the slide figures and the
names of the subchapter “Summary of nomenclatural acts and taxa described in Chapters 1-13”

(see Chapter 1, pp. 18-20) are not included.

Acaryophrya 143,207

aciculare, Spathidium 33, 62T, 64T, 65, 68,
220T,227

acrostoma, Semiplatyophrya 9

Actinobolidae 28

Actinobolina multinucleata 8

Actinobolinidae 28

affine, Gonostomum 381, 382

africana etoschensis, Rostrophryides 9

africanum, Neospathidium 367, 395, 400,
400K, 401, 418, 427T

africanum, Trachelophyllum 8

Afrothrix 434

Akidodes 435

Akidodes henleae 435

Abidodes symmetricus 435

Alveolata xv, 1

amicronucleata, Colpoda cavicola 9

amphoriforme  amphoriforme, Epispathidium
162

amphoriforme amphoriforme, Spathidium 157,
158,200T, 201

amphoriforme rectitoratum, Epispathidium 198

amphoriforme rectitoratum, Spathidium 155,
158,160, 197, 198, 200T, 201

amphoriforme securiforme, Epispathidium 154,
160

amphoriforme  securiforme, Spathidium 142,
154, 155, 157, 158, 160, 62,2007, 201, 380

amphoriforme, Epispathidium 141, 142,
143K, 145, 158, 160, 164, 197, 200T, 211,
368,372,385

amphoriforme, Epispathidium amphoriforme
162

amphoriforme, Pharyngospathidium longi-
chilum 155, 160, 162, 367, 369, 369K, 370,
370T, 371T, 378, 380, 401

amphoriforme, Spathidium 142, 155, 157, 158,
197, 198, 200T, 201

amphoriforme, Spathidium amphoriforme 157,
158,200T;, 201

Anatoliocirrus capari 9

anguilla, Spathidium 33, 34,71, 74, 91, 92T,
276
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angusta obovate, Frontonia 9

Apertospathula 239,241,283

Apertospathula cuneata 6

Apertospathula lajacola 6

Apertospathula longiseta 6

Ap ertospathula pelobia 6

Apertospathula similis 6

Apertospathulidae 25,27

Apobryophyllum 143,206

Apobryophyllum schmidingeri 445

Apobryophyllum vermiforme 8

Apocolpodidium Apocolpodidinm etoschense 9

Apocolpodidium etoschense, Apocolpodidium 9

Apocolpodidium Phagoon macrostoma 9

Apocyclidium obliquum 4

Apometopus Apometopus pyriformis 16

Apometopus pyriformis, Apometopus 16

apospathidiforme, Spathidium 33, 34, 35, 37,
38,38T,43,44T, 112,114, 119, 301

Apospathidium xv,28, 43,111, 112K, 312

Apospathidium atypicum 3,112,117

Apospathidium longicaudatum 3, 43, 47, 65,
67,111,112,112K 113T, 114, 117

Apospathidium terricola 111, 112K, 112,
113T, 119, 343

arboricola, Latispathidium 213, 214, 215K,
229,236T, 266

arcuospathidiid 241

Arcuospathidiidae 25,27, 433

Arcuospathidium 11, 12,26, 85, 143, 149, 206,
214,281, 283,286,336, 362, 445, 447

Arcuospathidium atypicum 440

Arcuospathidinm australe 439, 440, 441, 442,
443

Arcuospathidium bulli 41, 85

Arcuospathidinm coemeterii 443

Arcuospathidium cultriforme 446

Arcuospathidium cultriforme cultriforme 196

Arcuospathidium cultriforme lionotiforme 446

Arcuospathidium cultriforme scalpriforme 447

Arcuospathidium deforme 6

Arcuospathidium japonicum 435, 445

Arcuospathidium Lionotiforme 446, 447

Arcuospathidium multinucleatum 149

Arcuospathidium muscorum rhopaloplites 6

Arcuospathidium namibiense 11, 12, 214, 233,
235,258,266

Arcuospathidium pelobium 6

Arcuospathidium vermiforme 270

Arcuospathidium virugense 7

Arcuospathidium virungense7

Arcuospathidium viassaki 214

arenicola, Protospathidium S, 8

Armatospathula7

Armatospathula costaricana7

Armatospathula periarmata7

Armatospathula plurinucleate 7

armatum, Semispathidium 311, 312, 3137,
315K, 315, 320, 328

armatum, Supraspathidium 8,335, 336, 337,
338K, 344T, 345T, 348, 353, 360

ascendens, Epispathidium 43, 141, 142,
144K, 202

ascendens, Spathidium 142,202,207

astyliformis, Vorticella 103

atypica, Cultellothrix 440

atypica, Neocultellothrix 18, 117, 241, 242,
243, 433,435, 436K, 439

atypicum, Apospathidium 3,112, 117

atypicum, Arcuospathidium 440

atypicum, Spathidium 117,435, 439, 441, 442,
443

australe, Arcuospathidium 439, 440, 441, 442,
443

australiensis, Bilamellophrya 134

australiensis, Levisparha 418

Australothrix 434

Balantidion 143,206

bavariense bavariense, Spathidinm 398

bavariense simplinucleatum, Spathidium 398,
399

bavariense, Pharyngospathidium 367, 369,
369K, 390, 392, 395, 398, 399, 400

bavariense, Spathidium 142, 369, 389, 398,
400

bavariense, Spathidium bavariense 398

bavariense, Spathidium Epispathidium? 142
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bavariensis, Gastrostyla 15

bavariensis, Gastrostyla Kleinstyla 14, 15

Belonophryina 26

Bilamellophrya australiensis 134

bimacronucleatum, Latispathidium trunca-
tum 215,217T, 219, 220T, 220K, 222

binucleate, Parakabliella 14

bisticha, Schmidingerophrya 257,258, 258K,
266,267,268T,270,271,272

blattereri, Enchelydium 129, 134, 414, 415

bonneti, Protospathidium 10

bonneti, Spathidium 11,12, 13, 266,275

brachycaryon, Edaphospathula 7,238,242

brachyoplites, Latispathidium 213,214, 215K,
245,251T

brachystichos, Neospathidium 265, 266, 267,
400, 401K, 401, 422, 424, 427T

brachystichos, Spathidium 265

bradburyarum, Colpodidium Pseudocolpodidi-
um 8

brasiliensis, Cephalospatula 87, 434, 437, 438,
439,441, 442

breviarmatum, Semispathidium 311, 312,
315K, 325, 328

bromelicola group, Spathidium 33, 34, 61,
62T, 68

bromelicola, Spathidium 33, 61, 62T, 62,
63T, 68,92

Bryophyllum 281,283,289, 304

bulli, Arcuospathidium 41, 85

Bursaria fluviatilis 418

campylum, Dexiostoma 207

canadense, Spathidium 141, 147, 170, 172,
367,372

canaliculatum, Spathidium 336

canaliculatum, Supraspathidium 336, 337

capari, Anatoliocivrus 9

cavicola amicronucleata, Colpoda 9

Centrospathidium xv, 28, 127, 136, 138

Centrospathidium faurei 127, 128, 128K,
134,136

Centrospathidium minutum 127, 128, 128K,
137,138

Centrospathidium verrucosum 127, 128K,
128, 1297, 138

Centrospathidium verruculosum 129, 134, 135

Cephalospatula brasiliensis 87, 434, 437, 438,
439,441, 442

chilensis, Epitholiolus 14

Ciliophora xv, 25, 33, 111, 127, 141, 213, 257,
281,335,367

cithara, Spathidium 285

claviforme group, Spathidium 233

claviforme, Spathidium 215,233

Clavoplites edaphicus 8

coemeterii, Arcuospathidium 443

coemeterii, Cultellothrix 3, 444

coemeterii, Neocultellothrix 3, 433, 43S,
436K, 443

coemeterii, Spathidinm 435, 443

Colpoda 152

Colpoda cavicola amicronucleata 9

Colpoda fastigata 207

Colpoda formisanoi 9

Colpoda inflata 149

Colpoda manpasi 103

colpodid(s) 1

Colpodidium Colpodidium horribile 8

Colpodidium Colpodidium microstoma 8

Colpodidium Colpodidium trichocystiferum 8

Colpodidium horribile, Colpodidinm 8

Colpodidium microstoma, Colpodidium 8

Colpodidium  Pseudocolpodidium — bradbur-
yarum 8

Colpodidium trichocystiferum, Colpodidium 8

Condylostomides trinucleatus 9

costaricana, Armatospathula 7

costaricensis, Maryna namibiensis 9

Cranotheridium 283, 285, 294, 303, 304, 360,
361

Cranotheridium elongatum 336, 359, 360

Cranotheridium elongatus 360

Cranotheridium
359, 360

Cranotheridium foliosum 304, 306

Cranotheridium foliosus 303, 304

Cranotheridium Ps.? elongatum 360

elongatus,  Pseudoprorodon
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Cranotheridium taeniatum 285, 294, 305

Cultellothrix xv, 7, 143, 206, 233, 433, 434,
435, 440, 444, 446, 447, 448, 449

Cultellothrix atypica 440

Cultellothrix coemeterii 3, 444

Cultellothrix japonica 445

Cultellothrix lionotiforme 447

Cultellothrix lionotiformis 446

Cultellothrix paucistriata 7,435, 448

Cultellothrix tortisticha 7,435, 449

Cultellothrix velhoi 6, 433, 434, 435, 436, 437,
438

cultellum, Semibryophyllum 281, 282T, 283,
285K, 285,291, 293, 303, 306

cultriforme cultriforme, Arcuospathidium 196

cultriforme lionotiforme, Arcuospathidium446

cultriforme scalpriforme, Arcuospathidium 447

cultriforme, Arcuospathidium 446

cultriforme, Arcuospathidium cultriforme 196

cuneata, Apertospathula 6

curvioplites, Spathidium saprophilum 33,
62T,67,70,71,73T

cylindricum, Spathidium 314

deforme, Arcuospathidium 6

depressa, Frontonia 191

depressum, Spathidinm 289

Dexiostoma campylum 207

Dexiotricha plagia 339

Didiniina 25, 26

Dioplitophrya otti 8

dispar, Spathidium 33, 34, 37, 38, 38T, 41,
44T, 59

dragescoi, Nassula 8

Dragescozoon terricola 9

Drepanomonas revoluta 373, 379

duschli, Spathidium 33, 34, 37, 38, 38T, 59,
60T, 90,91

edaphicus, Clavoplites 8

Edaphospathula brachycaryon 7,238, 242
Edaphospathula fusioplites 5,224,227,228,276
Edaphospathula gracilis 7,238, 242
Edaphospathula inermis 8

Edaphospathula paradoxa 5, 8,250

elegans, Isiella 9

elmenteitanum, Spathidium 67

elongatum group, Spathidium 33, 34, 44T,
61,91

elongatum, Cranotheridium 336, 359, 360

elongatum, Cranotheridium Ps.? 360

elongatum, Supraspathidium 335,337,338K,
339,358, 359, 362

elongatus, Cranotheridium 360

elongatus, Pseudoprorodon Cranotheridium 359,
360

Enchelydium 368, 414

Enchelydium blattereri 129, 134, 414, 415

Enchelydium thecatum 414, 415

Enchelyina 111, 112

Enchelyodon 143,207,311,312,314,315,318,
320, 322,368

Enchelyodon kenyaensis 9, 10

Enchelyodon megastoma 8

Enchelyodon terrenus 315,316, 320

Enchelyodon vermiformis 314, 320

Enchelyodontidae 368

enchelyodontides, Semispathidium 311, 312,
313T, 315K, 315, 320, 322, 328

Enchelyotricha jesnerae 8

Enchelys 143,206, 315, 320

Enchelys gigas 361, 362

Enchelys longitricha 8

Enchelys polynucleata 326

Enchelys spathula 162

Enchelys terricola 315

Epispathidinm xv, 26, 27, 28, 34, 89, 91, 97,
141, 142, 224, 290, 336, 367, 368, 369, 372,
374, 385,395,401, 423

Epispathidium amphoriforme 141, 142,
143K, 145, 158, 160, 164, 197, 200T, 211,
368,372,385

Epispathidium amphoriforme amphoriforme 162

Epispathidium amphoriforme rectitoratum 198

Epispathidium amphoriforme securiforme 154,
160

Epispathidium ascendens 43, 141, 142, 144K,
202
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Epispathidium papilliferum 141, 142, 143K,
147,174, 1927, 194T, 211

Epispathidium polynucleatum 34, 91, 96, 141,
142

Epispathidium regium 141, 142, 143, 143K,
144, 150T, 160, 164, 170, 172, 395, 423

Epispathidium salsum 141, 142, 143K, 147,
166, 167T

Epispathidium securiforme 141, 142, 143,
143K, 154, 154T, 200T, 201, 372

Epispathidium sp. 211

Epispathidium terricola 141, 142, 143K, 196,
224,228,372

Epispathidium? bavariense, Spathidium 142

Epitholiolus chilensis 14

etoschense, Apocolpodidium Apocolpodidinm 9

etoschense, Spathidium 33, 62T, 64T, 65, 214,
220T, 225,227,276

etoschense, Spathidium seppelti 149, 423

etoschense, Supraspathidium 8, 335, 336,
338K, 344T, 345T, 345, 346, 354, 360

etoschensis, Nassula 8

etoschensis, Parabryophrya 9

etoschensis, Pseudokreyella 9

etoschensis, Rostrophryides africana 9

Etoschophrya oscillatoriophaga 9

extensum, Spathidium 35

falciforme, Spathidium 230,233

fastigata, Colpoda 207

Sfaurefremieti, Spathidium 33, 41, 86, 87T,
337,358

faurei, Centrospathidium 127, 128, 128K,
134,136

Jaurei, Spathidium 86, 136

fenestrate, Rostrophrya 14

fluviatilis, Bursaria 418

Jfoliosum, Cranotheridium 304, 306

Jfoliosum, Semibryophyllum 281, 283T, 283,
285, 285K, 291, 303

Jfoliosus, Cranotheridium 303, 304

foliosus, Pseudoprorodon 283, 303, 304, 306

formisanoi, Colpoda 9

[fraterculum, Semispathidium 311,312,315K,

328,329,330

Frontonia angusta obovate 9

Frontonia depressa 191

fusioplites, Edaphospathula 5, 224, 227, 228,
276

fusioplites, Protospathidinm 224

Gastrostyla bavariensis 15

Gastrostyla Kleinstyla 15

Gastrostyla Kleinstyla bavariensis 14, 15

Gastrostyla minima 14

Gigantothrix 434

gigas, Enchelys 361,362

gigas, Pseudoprorodon Spathidium 361, 362

gigas, Spathidium 336,361,362

gigas, Supraspathidium 335, 336, 337K, 358,
361

Gonostomum affine 381, 382

Gonostomum strenuum 319

gracilis, Edaphospathula 7,238,242

granata, Nassula 8,353

group, Spathidium bromelicola 33, 34, 61,
62T, 68

group, Spathidium claviforme 233

group, Spathidium elongatum 33, 34, 44T,
61,91

group, Spathidium procerum 34, 65, 90, 91

group, Spathidium wolfi 33, 34, 85

gymnostomatid 368

gymnostomes 324

halophila, Parakabliella 9
halophilus, Plagiocampides 9
Haptoria xv, 25, 26,433
haptorids 25

henleae, Akidodes 435
Heterometopus meisterfeldi 1,15, 16,17
Heterometopus palaeformis 1,16
histriomuscorum, Sterkiella 416
Holophrya 257

Holophryidae 27

holsatiae, Spathidium 414
Homalozoon 359, 360

Homalozoon vermiculare 359, 360
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horribile, Colpodidium Colpodidium 8
hyalinum, Spathidium 3,28, 38, 160
hypotrichs 83

Isiella elegans 9

inermis, Edaphospathula 8
inflata, Colpoda 149
inflatum, Spathidium 289

Jjaponica, Cultellothrix 445

Jjaponica, Neocultellothrix 433, 435, 436K,
445

Jjaponicum, Arcuospathidinm 435, 445

japonicum, Pseudomonilicaryon 8

Jjaponicum, Spathidium 446

jesnerae, Enchelyotricha 8

kenyaensis, Enchelyodon 9, 10

Kleinstyla 15

Kleinstyla bavariensis, Gastrostyla 14, 15
Kleinstyla, Gastrostyla 15

Kreutzophrya 312,314

Kreutzophrya sphagnicola 312, 314
Kuehneltiella namibiensis 9

Kuklikophrya ougandae 353

Lacrymaria 219, 338

Lacrymaria teves 335, 336, 337, 338

Lacrymaria truncata 218,221

Lacrymaria truncatum, Spathidium 219,221

Lacrymaria, Spathidinm 219

lagyniforme, Semispathidium 311, 312, 313T,
315K, 315, 320, 322, 328

lagyniforme, Spathidium 312

Lagynophrya 143,206

lajacola, Apertospathula 6

laminarius, Metopus 15, 16

Lamtostyla 277

lanceoplites, Latispathidium 213,214, 215K,
215,217T, 225

lanceoplites, Spathidium 213,215

Latispathidium xv, 28, 213

Latispathidium arboricola 213, 214, 215K,
229,236T,266

Latispathidium  brachyoplites 213, 214,
215K, 245,251T

Latispathidium lanceoplites 213, 214, 215K,
215,217T,225

Latispathidium simile 213, 214, 215K, 232,
238,244T, 443

Latispathidinm truncatum 213, 214, 215K,
218,221,249

Latispathidium truncatum bimacronuclea-
tum 215,2177T,219,220T, 220K, 222

Latispathidium truncatum truncatum 215,
219,220K,221,223,224,226,227

latissimum, Spathidium 33, 89, 336

latissimum, Supraspathidium 89, 336, 337

Legendrea 28,211

Legendrea loyezae 211

Levispatha australiensis 418

Levispatha muscorum 43,47, 58

lieberkuehnii, Myriokaryon 358, 360, 362

lieberkuehnii, Prorodon 336, 337

lieberkuehnii, Pseudoprorodon 360, 361

lieberkuehnii, Spathidium 337

lieberkuehnii, Supraspathidium 336, 337

lieberkiihni, Spathidium 136, 337

lieberkiibnii, Provodon 337

lionoliforme, Spathidium 447

lionotiforme, Arcuospathidium 446, 447

lionotiforme, Arcuospathidium cultriforme 446

lionotiforme, Cultellothrix 447

lionotiforme, Spathidium 435, 446, 447

lionotiformis, Cultellothrix 446

lionotiformis, Neocultellothrix 289, 433, 435,
436K, 445, 446

Lionotus 447

Litonotus 447

Litonotus vermicularis 359, 360, 361

Litostomatea 25

loeffleri, Wolfkosia 9

longiarmatum, Semispathidium 311, 312,
315K, 326, 329, 330

longicaudatum, Apospathidium 3, 43,47, 65,
67,111,112, 112K 113T, 114,117

longicaudatum, Spathidium 117,119

longichilum amphoriforme, Pharyngospathid-
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ium 155, 160, 162, 367, 369, 369K, 370,
3707, 371T, 378, 380,401

longichilum longichilum, Pharyngospathid-
ium 367, 369K, 370, 3717, 372, 373, 374,
375,376,377,378, 386,387,401

longichilum, Pharyngospathidium 367, 369,
369K, 370,378

longichilum, Pharyngospathidium longichi-
lum 367, 369K, 370, 3717, 372, 373, 374,
375,376,377,378, 386,387,401

longicolum, Spathidinm 314

longinucleatum, Neospathidium 129, 134,
367,400, 400K, 401, 413T, 422

longiseta, Apertospathula 6

longitricha, Enchelys 8

loyezae, Legendrea 211

lucidum, Spathidinm 414

macrostoma, Apocolpodidium Phagoon 9

macrostoma, Spathidium 149

macrostomum, Spathidium 141, 149, 367, 372,
374

macrothrix, Schmidingerophrya 257, 258,
258K, 258, 268T, 272,275, 425

magna, Pseudofuscheria 418

maldivensis, Rostrophrya namibiensis 9

Maryna namibiensis costaricensis 9

Maryna namibiensis namibiensis 9

maupasi, Colpoda 103

megastoma, Enchelyodon 8

meisterfeldi, Heterometopus 1, 15, 16, 17

metabolicum, Spathidium 92

Metacineta namibiensis 8

Metacystis mucosa 1, 15

Metopus laminarius 15, 16

microstoma, Colpodidium Colpodidinm 8

microthoracids 83

minima, Gastrostyla 14

minutum, Centrospathidium 127,128, 128K,
137,138

minutum, Spathidium 339

maucosa, Metacystis 1, 15

multinucleata, Actinobolina 8

multinucleatum, Arcuospathidium 149

multistriata, Supraspathidinm 339

multistriatum, Supraspathidium 335, 336,
337,338K, 339, 344T, 345T, 345, 346, 348,
356

muscicola, Protospathidium 5, 12,326

muscicola, Spathidium 41, 61,196, 197, 443

muscorum rhopaloplites, Arcuospathidinm 6

muscorum, Levispatha 43,47, 58

Myriokaryon 337,360, 361

Myriokaryon lieberkuehnii 358, 360, 362

Myriokaryonidae 337, 368

namibicola, Protospathidinm 354

namibicola, Spathidium 346

namibiense, Arcuospathidium 11, 12,214, 233,
235,258,266

namibiensis costaricensis, Maryna 9

namibiensis maldivensis, Rostrophrya 9

namibiensis namibiensis, Maryna 9

namibiensis namibiensis, Rostrophrya 14

namibiensis, Kuehneltiella 9

namibiensis, Maryna namibiensis 9

namibiensis, Metacineta 8

namibiensis, Plagiocampa 9

namibiensis, Rostrophrya namibiensis 14

Nassula 357

Nassula dragescoi 8

Nassula etoschensis 8

Nassula granata 8, 353

Nassula tuberculata 14

Neocultellothrix xiii, xv, 213, 214, 241, 433,
434, 436K

Neocultellothrix atypica 18, 117, 241, 242,
243,433,435, 436K, 439

Neocultellothrix coemeterii 3, 433, 435,
436K, 443

Neocultellothrix japonica 433, 435, 436K,
445

Neocultellothrix lionotiformis 289, 433, 435,
436K, 445, 446

Neocultellothrix paucistriata 433, 435, 436K,
448

Neocultellothrix tortisticha 245, 433, 435,
436K, 449
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Neocultellothrix velhoi 18, 87, 289, 433, 435,
436K, 436

Neospathidinum xv, 149, 367, 368, 369K, 400,
400K

Neospathidium africanum 367, 395, 400,
400K, 401,418, 427T

Neospathidium brachystichos 265, 266, 267,
400,401K, 401, 422, 424,427 T

Neospathidium longinucleatum 129, 134, 367,
400,400K, 401, 413T, 422

obliquum, Apocyclidium 4
obovate, Frontonia angusta 9
oscillatoriophaga, Etoschophrya 9
otti, Dioplitophrya 8

ougandae, Kuklikophrya 353

palaeformis, Heterometopus 1, 16

palustre, Semibryophyllum 281, 282T, 283,
285, 285K, 291, 306, 308

pannonicum, Trachelophyllum 8

papillatum, Spathidium 189

papilliferum, Epispathidium 141, 142, 143K,
147,174, 192T, 194T, 211

papilliferum, Spathidium 142, 14, 180, 189,
190

papilliferum, Vartospathidium 174

Parabryophrya etoschensis 9

paradoxa, Edaphospathula 5, 8,250

Paraenchelys pulchra 8

Parakahliella binucleate 14

Parakabliella halophila 9

paucistriata, Cultellothrix 7,435, 448

paucistriata, Neocultellothrix 433, 435, 436K,
448

pelobia, Apertospathula 6

pelobinm, Arcuospathidium 6

pentadactyla, Plagiocampa 9

periarmata, Armatospathula7

peritrich 9

Phagoon macrostoma, Apocolpodidium 9

Pharyngospathidiidae xv, 18, 25, 27, 367,
369K

pharyngospathidiids 368

Pharyngospathidium xv, 149, 318, 367, 368,
369K, 369, 369K, 401

Pharyngospathidium bavariense 367, 369,
369K, 390, 392, 395, 398, 399, 400

Pharyngospathidium longichilum 367, 369,
369K, 370,378

Pharyngospathidium longichilum amphori-
Jforme 155, 160, 162, 367, 369, 369K, 370,
370T, 371T, 378, 380, 401

Pharyngospathidium longichilum longichi-
lum 367, 369K, 370, 3717, 372, 373, 374,
375, 376,377,378, 386,387,401

Pharyngospathidium pseudobavariense 367,
369,369K, 370T, 371, 389, 398, 422

Pharyngospathidium simplinucleatum 367,
369, 369K, 391, 399, 401, 403, 425

Phialina servanoi 1,15

plagia, Dexiotricha 339

Plagiocampa namibiensis 9

Plagiocampa pentadactyla 9

Plagiocampides halophilus 9

Plesiocaryon terricola 9

plurinucleate, Armatospathula’7

plurinucleate, Spathidium spathula 90

plurinucleatum, Spathidium 90

Podophrya 164

Podophrya tristriata 8

polymorphum, Spathidium 202,205, 206

polynucleate, Enchelys 326

polynucleatum, Epispathidium 34, 91, 96, 141,
142

polynucleatum, Spathidium 33, 34, 91, 96,
104T, 141, 142, 147,205

polyvacuolatum, Spathidium 33, 90, 336

polyvacuolatum, Supraspathidium 90, 336, 337

procerum group, Spathidium 34, 65,90, 91

procerum, Spathidium 34, 35,91, 94, 95,250

Prorvodon lieberkuehnii 336, 337

Prorodon lieberkithnii 337

Protista xv

Protocyclidium terricola 103

protospathidiids 245

Protospathidium 11, 12,27, 35, 38, 50, 59, 61,
75,83, 143,216,239, 261, 266,276,312
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Protospathidium arenicola 5, 8

Protospathidium bonneti 10

Protospathidium fusioplites 224

Protospathidium muscicola 5,12, 326

Protospathidium namibicola 354

Protospathidium serpens 12,250

Protospathidium terricola 215

Protospathidium vermiculus 8,215

Protospathidium vermiforme 10, 266,276

Protospathiidiidae 25, 27

Ps.? elongatum, Cranotheridium 360

psendobavariense, Pharyngospathidium 367,
369,369K,370T, 371, 389, 398, 422

Psendocobnilembus sp. 270

Pseudocolpodidium, bradburyarum, Colpodid-
ium 8

Pseudofuscheria magna 418

Pseudoholophrya 143,207

Pseudokreyella etoschensis 9

Psendomonilicaryon japonicum 8

Pseudoprorodon 303, 359, 360, 361, 362

Pseudoprorodon Cranotheridium elongatus 359,
360

Pseudoprorodon foliosus 283, 303, 304, 306

Pseudoprorodon lieberkuehnii 360, 361

Pseudoprorodon Spathidium gigas 361, 362

pulchra, Paraenchelys 8

pulchrum, Semispathidium 311, 312, 315K,
328,329,330

pyriformis, Apometopus Apometopus 16

pyriformis, Tetrabymena 416

rectitoratum, Epispathidium amphoriforme 198

rectitoratum, Spathidium 160

rectitoratum, Spathidium amphoriforme 155,
158, 160, 197, 198, 200T, 201

regium, Epispathidium 141, 142, 143, 143K,
144, 150T, 160, 164, 170, 172, 395, 423

revoluta, Drepanomonas 373, 379

rhopaloplites, Arcuospathidium muscorum 6

Rostrophrya fenestrate 14

Rostrophrya namibiensis maldivensis 9

Rostrophrya namibiensis namibiensis 14

Rostrophryides africana etoschensis 9

rusticanum, Spathidium 4, 33, 62T, 68, 74,
82T, 425

salsum, Epispathidium 141, 142, 143K, 147,
166,167T

saprophilum curvioplites, Spathidium 33,
62T,67,70,71,73T

saprophilum saprophilum, Spathidium 33,
62T, 66,67,68,73T, 74

saprophilum, Spathidium 33, 67, 68, 69, 74,
75,95

saprophilum, Spathidium saprophilum 33,
62T, 66,67,68,73T, 74

scalpriforme, Arcuospathidium cultriforme 447

schmidingeri, Apobryophyllum 445

Schmidingerophrya xv, 28,257,258K

Schmidingerophrya bisticha 257, 258, 258K,
266,267,268T,270,271,272

Schmidingerophrya macrothrix 257, 258,
258K, 258, 268T, 272,275,425

securiforme, Epispathidium 141, 142, 143,
143K, 154, 154T, 200T, 201, 372

securiforme, Epispathidium amphoriforme 154,
160

securiforme, Spathidium 155, 158

securiforme, Spathidium amphoriforme 142,
154, 155, 157, 158, 160, 62,200T, 201, 380

Semibryophyllum xv, 28,258,281, 285K

Semibryophyllum cultellum 281, 282T, 283,
285K, 285,291,293, 303, 306

Semibryophyllum foliosum 281, 283T, 283,
285, 285K, 291, 303

Semibryophyllum palustre 281, 282T, 283,
285,285K, 291, 306, 308

Semiplatyophrya acrostoma 9

Semispathidium xv, 28, 143, 207, 311, 312,
315K

Semispathidium armatum 311, 312, 3137,
315K, 315, 320, 328

Semispathidium breviarmatum 311, 312,
315K, 325, 328

Semispathidium enchelyodontides 311, 312,
313T, 315K, 315, 320, 322, 328

Semispathidium fraterculum 311,312, 315K,
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328,329,330

Semispathidium lagyniforme 311,312,313T,
315K, 315, 320, 322, 328

Semispathidium longiarmatum 311, 312,
315K, 326, 329, 330

Semispathidium pulchrum 311, 312, 315K,
328,329,330

Semispathidium sp. 326

seppelti etoschense, Spathidium 149, 423

seppelti seppelti, Spathidinm 423

seppelti, Spathidinm 395, 423

seppelti, Spathidium seppelti 423

serpens, Protospathidium 12,250

serpens, Spinispatha 250

serranoi, Phialina 1,15

simile, Latispathidium 213, 214, 215K, 232,
238,244T, 443

similis, Apertospathula 6

simplinucleatum, Pharyngospathidium 367,
369, 369K, 391, 399, 401, 403, 425

simplinucleatum, Spathidium 369,399

simplinucleatum, Spathidium bavariense 398,
399

sp., Epispathidium 211

sp., Pseudocobnilembus 270

sp., Semispathidium 326

sp., Spathidium 221,423

Spathidia 29

spathidiid(s) xiii, 1, 3, 25, 26, 143, 368

Spathidiida 25, 26, 27K

Spathidiidae 25, 26, 27, 33, 111, 112, 127,
141, 142,213,214,257,281, 283, 312, 335,
336,337,367,368

Spathidiina 26, 368, 434

Spathidium xv, 1,2, 3, 11, 12, 25, 26, 27, 28,
29, 33, 34, 38, 39, 43, 53, 59,75, 83, 85, 91,
97,103, 111, 127, 136, 141, 142, 143, 160,
170, 190, 197,204, 213, 214, 224, 228, 258,
260,276, 283,290, 306,311, 312,314, 319,
320,335, 336, 337, 338, 361, 362, 367, 369,
374,395,400, 401, 403, 423

Spathidium aciculare 33, 62T, 64T, 65, 68,
220T, 227

Spathidium amphoriforme 142, 155, 157, 158,

197, 198,200T, 201

Spathidium amphoriforme amphoriforme 157,
158,200T, 201

Spathidium amphoriforme rectitoratum 155,
158, 160, 197, 198, 200T, 201

Spathidium amphoriforme  securiforme 142,
154, 155, 157, 158, 160, 62, 200T, 201, 380

Spathidium anguilla 33, 34,71, 74, 91, 92T,
276

Spathidium apospathidiforme 33, 34, 35, 37,
38,38T,43,44T, 112,114, 119,301

Spathidium ascendens 142,202, 207

Spathidium atypicum 117,435, 439, 441, 442,
443

Spathidium bavariense 142, 369, 389, 398, 400

Spathidium bavariense bavariense 398

Spathidium bavariense simplinucleatum 398,
399

Spathidium bonneri 11,12, 13,266,275

Spathidium brachystichos 265

Spathidium bromelicola 33, 61, 62T, 62, 63T,
68,92

Spathidium bromelicola group 33, 34, 61,
62T, 68

Spathidium canadense 141, 147, 170, 172,
367,372

Spathidium canaliculatum 336

Spathidium cithara 285

Spathidium claviforme 215,233

Spathidium claviforme group 233

Spathidium coemeterii 435, 443

Spathidium cylindricum 314

Spathidium depressum 289

Spathidium dispar 33, 34, 37, 38, 38T, 41,
44T, 59

Spathidium duschli 33, 34, 37, 38, 38T, 59,
60T, 90,91

Spathidium elmenteitanum 67

Spathidium elongatum 3, 33, 34, 35, 36, 38T,
57

Spathidium elongatum 3, 33, 34, 35, 36, 38T,
57

Spathidium elongatum group 33, 34,447, 61,
91
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Spathidium Epispathidium? bavariense 142

Spathidium etoschense 33, 62T, 64T, 65, 214,
220T, 225,227,276

Spathidium extensum 35

Spathidium falciforme 230,233

Spathidium faurefremieti 33, 41, 86, 87T,
337,358

Spathidium faurei 86,136

Spathidium gigas 336,361, 362

Spathidium gigas, Pseudoprorodon 361, 362

Spathidium holsatiae 414

Spathidium hyalinum 3,28, 38, 160

Spathidium inflatum 289

Spathidium japonicum 446

Spathidium Lacrymaria 219

Spathidium Lacrymaria truncatum 219,221

Spathidium lagyniforme 312

Spathidium lanceoplites 213,215

Spathidium latissimum 33, 89, 336

Spathidium licberkuehnii 337

Spathidium lieberkithni 136,337

Spathidium lionoliforme 447

Spathidium lionotiforme 435, 446, 447

Spathidium longicandarum 117,119

Spathidium longicolum 314

Spathidium lucidum 414

Spathidium macrostoma 149

Spathidium macrostomum 141, 149, 367, 372,
374

Spathidium metabolicum 92

Sparhidium minutum 128, 138

Spathidium muscicola 41, 61,196, 197, 443

Spathidium namibicola 346

Spathidium papillatum 189

Spathidium papilliferum 142, 14,180, 189,190

Spathidium plurinucleatum 90

Spathidium polymorphum 202,205, 206

Spathidium polynucleatum 33, 34, 91, 96,
104T, 141, 142, 147,205

Spathidium polyvacuolatum 33, 90, 336

Spathidium procerum 34, 35,91, 94, 95,250

Spathidium procerum group 34, 65, 90, 91

Spathidium rectitoratum 160

Spathidium rusticanum 4, 33, 62T, 68, 74,

82T, 425

Spathidium sapropbilum 33, 67, 68, 69, 74,
75,95

Spathidium saprophilum curvioplites 33, 62T,
67,70,71,73T

Spathidium saprophilum saprophilum 33,
62T, 66,67,68,73T, 74

Spathidium securiforme 155, 158

Spathidium seppelti 395, 423

Spathidium seppelti etoschense 149, 423

Spathidium seppelti seppelti 423

Spathidium simplinucleatum 369, 399

Spathidium sp. 221,423

Spathidium spathula 162,219, 368, 414

Spathidium spathula plurinucleate 90

Spathidium stammeri 41, 65, 204

Spathidium teres 338

Spathidium terricola 196,228

Spathidium truncatum 219,221

Spathidium turgitorum 34, 35, 39, 47, 58, 59,
91,92,214

Spathidium vermiculus 138

Spathidium vermiforme 87,336, 357

Spathidium wolfi 33, 85, 87T

Spathidium wolfi group 33, 34, 85

spathula plurinucleate, Spathidium 90

spathula, Enchelys 162

spathula, Spathidium 162,219, 368, 414

sphagnicola, Kreutzophrya 312,314

Spinispatha serpens 250

stammeri, Spathidium 41, 65,204

Sterkiella histriomuscorum 416

strenuum, Gonostomum 319

Supraspathidium xv, 28, 85, 89, 90, 335, 335,
337K

Supraspathidium armatum 8, 335, 336, 337,
338K, 344T, 345T, 348, 353, 360

Supraspathidium canaliculatum 336, 337

Supraspathidium elongatum 335,337, 338K,
339,358, 359, 362

Supraspathidium etoschense 8, 335, 336,
338K, 344T, 345T, 345, 346, 354, 360

Supraspathidium gigas 335, 336, 337K, 358,
361
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Supraspathidium latissimum 89, 336, 337

Supraspathidium lieberkuehnii 336, 337

Supraspathidium multistriata 339

Supraspathidium multistriatum 335, 336,
337,338K, 339, 344T, 345T, 345, 346, 348,
356

Supraspathidium polyvacuolatum 90, 336, 337

Supraspathidium teres 335, 336, 338K, 338,
358,359, 360

Supraspathidium vermiforme 87, 335, 336,
338K, 339, 345, 348, 357, 360

symmetricus, Akidodes 435

taeniatum, Cranotheridium 285, 294, 305

teres, Lacrymaria 335, 336,337, 338

teres, Spathidium 338

teres, Supraspathidium 335, 336, 338K, 338,
358, 359, 360

terrenus, Enchelyodon 315,316, 320

terricola, Apospathidium 111, 112K, 112,
113T, 119, 343

terricola, Dragescozoon 9

terricola, Enchelys 315

terricola, Epispathidium 141, 142, 143K,
196, 224,228,372

terricola, Plesiocaryon 9

terricola, Protocyclidium 103

terricola, Protospathidium 215

terricola, Spathidium 196,228

Tetrahymena pyriformis 416

Teuthophrys 206

thecatum, Enchelydinm 414, 415

tortisticha, Cultellothrix 7,435, 449

tortisticha, Neocultellothrix 245, 433, 435,
436K, 449

Trachelophyllum 143

Trachelophyllum africanum 8

Trachelophyllum pannonicum 8

trichocystiferum, Colpodidium Colpodidium 8

trinucleatus, Condylostomides 9

tristriata, Podophrya 8

truncata, Lacrymaria 218,221

truncatum bimacronucleatum, Latispathidi-
um 215,2177T, 219, 220T, 220K, 222

truncatum truncatum, Latispathidium 215,
219,220K, 221,223,224, 226,227

truncatum, Latispathidium 213, 214, 215K,
218,221,249

truncatum, Latispathidium truncatum 215,
219,220K,221,223,224,226,227

truncatum, Spathidium 219,221

truncatum, Spathidium Lacrymaria 219,221

tuberculata, Nassula 14

turgitorum, Spathidinm 34, 35, 39, 47, 58, 59,
91,92,214

Vartospathidium 174, 180, 190

Vartospathidium papilliferum 174

velhoi, Cultellothrix 6,433, 434, 435, 436, 437,
438

velboi, Neocultellothrix 18, 87, 289, 433, 435,
436K, 436

vermiculare, Homalozoon 359, 360

vermicularis, Litonotus 359, 360, 361

vermiculus, Protospathidium 8,215

vermiculus, Spathidium 138

vermiforme, Apobryophyllum 8

vermiforme, Arcuospathidium 270

vermiforme, Protospathidium 10,266,276

vermiforme, Spathidium 87,336, 357

vermiforme, Supraspathidium 87, 335, 336,
338K, 339, 345, 348, 357, 360

vermiformis, Enchelyodon 314, 320

verrucosum, Centrospathidium 127, 128K,
128, 1297, 138

verruculosum, Centrospathidium 129, 134, 135

virugense, Arcuospathidium 7

virungense, Arcuospathidinm 7

vlassaki, Arcuospathidinm 214

Vorticella astyliformis 103

wolfi group, Spathidium 33, 34, 85
wolfi, Spathidium 33, 85, 87T
Wolfkosia loeffleri 9
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Spathidium elongatum group 38

Spathidium elongatum, Spathidium dispar, Spathidium apospathidiforme 44
Spathidium duschli 60

Spathidium bromelicola 62

Spathidium bromelicola 63

Spathidium aciculare, Spathidium etoschense 64

Spathidium sapophilum, Spathidium saprophilum curvioplites 73

Spathidium rusticanum 82

Spathidium wolfi, Spathidium faurefremieti 87

Spathidium anguilla 92

Spathidium polynucleatum 104

Apospathidium terricola, Apospathidium longicaudatum 113

Centrospathidium verrucosum 129

Epispathidium regium 150

Epispathidium securiforme 154

Epispathidium salsum 167

Epispathidium papilliferum 192

Epispathidium papilliferum 194

Spathidium amphoriforme 200

Latispathidium lanceoplites, Latispathidium truncatum bimicronucleatum 217
Latispathidium truncatum bimicronucleatum, Spathidium aciculare, Spathidium
etoschense 220

Latispathidium arboricola 236

Latispathidium simile 244

Latispathidium brachyoplites 251

Schmidingerophrya macrothrix, Schmidingerophrya bisticha 268
Schmidingerophrya macrothrix 272

Semibryophyllum cultellum, Semibryophyllum palustre 282

Semibryophyllum foliosum 283

Semispathidium enchelyodontides, Semispathidium armatum, Semispathidium lagy-
niforme 313

Supraspathidium etoschense, Supraspathidium armatum, Supraspathidium multistri-
atum 344

Pharyngospathidium longichilum amphoriforme 370

Pharyngospathidium longichilum longichilum, Pharyngospathidium longichilum
amphoriforme, Pharyngospathidium psendobavariense 371

Neospathidium longinucleatum 413

Neospathidium africanum, Neospathidium brachystichos 427
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