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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” Cultello-
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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Chapter 7

Latispathidium Foissner et al., 2005 (Ciliophora, 
Spathidiidae), a genus whose species have the 

dorsal brush on the left body side1

W. Foissnera, K. Xub & H. Bergerc

a Wilhelm Foissner†, University of Salzburg, Hellbrunnerstrasse 34, 5020 Salzburg, Austria
b Kuidong Xu, Laboratory of Marine Organism Taxonomy and Phylogeny, Qingdao Key Laboratory 

of Marine Biodiversity and Conservation, Institute of Oceanology, Chinese Academy of Sciences, 
Qingdao 266071 and University of Chinese Academy of Sciences, Beijing 100049, China

c Helmut Berger, Consulting Engineering Office for Ecology, Radetzkystrasse 10, 5020 Salzburg, Austria

ZooBank registration of present chapter
urn:lsid:zoobank.org :pub:D87A5078-9CB7-4E66-9B24-058A6639001C

Abstract

Latispathidium Foissner et al., 2005 has, like Neocultellothrix Foissner & Xu in Berger et al., 
2025b, the dorsal brush on the left body side, while in the other spathidiids the brush rows 
are usually arranged on the dorsal side or slightly dorsolaterally. At present, Latispathidium 
comprises five species with Latispathidium lanceoplites (Foissner et al., 2002) Foissner et 
al., 2005 as type species. Latispathidium truncatum (Stokes, 1885) Foissner et al., 2005 is 
the second species originally assigned. In the present work, three new species are described, 
namely, Latispathidium arboricola nov. spec. (from Costa Rica), Latispathidium brachyop-
lites nov. spec. (from South Africa), and Latispathidium simile nov. spec. (from Australia). A 
key to the species is provided.

Latispathidium Foissner, Berger, Xu & Zechmeister-Boltenstern, 2005

2005	 Latispathidium nov. gen.2 – Foissner, Berger, Xu & Zechmeister-Boltenstern, Biodiv. Conserv. 14: 644 
(original description). Type species (by original designation): Spathidium lanceoplites Foissner, Agatha & 
Berger, 2002.

1 This chapter should be referenced as follows: Foissner W., Xu K. & Berger H. (2025): Latispathidium Foissner et al., 2005 
(Ciliophora, Spathidiidae), a genus whose species have the dorsal brush on the left body side. – Ser. Monogr. Cilioph. 6: 
213–255.
For notes on “Material and methods”, see Chapter 1 (Berger et al. 2025a).
2 Foissner et al. (2005) provided the following diagnosis: “Spathidiidae with dorsal brush on left side of cell and 
ciliature in Spathidium pattern.”
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Nomenclature: Latispathidium is a composite of the Latin noun latus (lateral side) and the 
genus-group name Spathidium (small spatula; for etymology of this genus-group name, see 
Chapter 2, that is, Berger et al. 2025c), referring to both, the laterally located dorsal brush 
and the Spathidium-like general appearance (Foissner et al. 2005). Like Spathidium of neu-
ter gender (Aescht 2001, p. 300).

Improved diagnosis: Spathidiidae with dorsal brush on left side. Ciliature basically in 
Spathidium pattern, but right-side rows usually separate from circumoral kinety.

Species originally assigned: Latispathidium lanceoplites (Foissner et al., 2002) Foissner 
et al., 2005 (type species); Latispathidium truncatum (Stokes, 1885) Foissner et al., 2005 
(with two subspecies).

Species now assigned: Latispathidium lanceoplites (Foissner et al., 2002) Foissner et al., 
2005 (type species); Latispathidium arboricola nov. spec.; Latispathidium brachyoplites nov. 
spec.; Latispathidium simile nov. spec.; Latispathidium truncatum (Stokes, 1885) Foissner et 
al., 2005 (with two subspecies).

Remarks: The diagnosis was slightly improved because three right-side ciliary patterns 
occur in Spathidium: (i) Ciliary rows separate from circumoral kinety; (ii) ciliary rows at-
tached to continuous or almost continuous circumoral kinety; (iii) ciliary rows attached to 
more or less distinctly protospathidiid circumoral kinetofragments, that is, discontinuous 
circumoral kinety.

Both, Latispathidium and Neocultellothrix Foissner & Xu in Berger et al., 2025b have 
the dorsal brush on the left side of the cell, while the basic ciliary pattern is as in Spathidium 
Dujardin, 1841 and Arcuospathidium Foissner, 1984, which have the brush located dorsally 
or dorsolaterally. A slightly dorsolateral location of the dorsal brush is also recognizable in 
some specimens of the various Latispathidium species (Fig. 7.3l, m, 7.9n). Thus, the distinc-
tion from Spathidium is not very sharp, but helpful for recognizing evolutionary trends and 
species in this large and highly diverse group.

At first glance, the lateral location of the dorsal brush appears to be caused by spatial 
constraints, viz., the narrowness of the anterior body half and/or the low number of cili-
ary rows, especially in Latispathidium lanceoplites. However, an evolutionary interpretation 
is more likely because there are quite a number of similarly sized and shaped Spathidium 
and Arcuospathidium species, which have the brush exactly on the dorsal side, for instance, 
Spathidium turgitorum Foissner et al., 2002, Spathidium etoschense Foissner et al., 2002 (Fig. 
55g in Foissner et al. 2002), Arcuospathidium vlassaki Foissner, 2002 and Arcuospathidium 
namibiense Foissner et al., 2002 (Foissner & Xu 2007; Foissner et al. 2002).

Spathidium and Latispathidium form a special group within the spathidiids: they have a 
Spathidium-type ciliary pattern, that is, the ciliary rows adhere to the individual circumoral 
kinetofragments, especially on the left side. This is an indication of a common ancestor and 
might be used for a (sub)-familial split if further (molecular?) evidence support such rela-
tionship.

Latispathidium was established with two species by Foissner et al. (2005). We add three 
new species, suggesting that further taxa wait to be discovered. One of the new species, Lati-
spathidium simile, was found only in rain forest soils of Australia, Malaysia, and South Amer-
ica, suggesting a preference for such biotopes and a restricted distribution in Gondwana.
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Key to species

1	 Macronucleus ellipsoidal ���������������������������������������������  Latispathidium lanceoplites (p. 215)
–	 Macronucleus not as above ������������������������������������������������������������������������������������������������������  2
2	 Many macronucleus nodules in more or less distinct rows .....................................................

��������������������������������������������������������������������������� Latispathidium arboricola nov. spec. (p. 229)
–	 Macronucleus not as above ������������������������������������������������������������������������������������������������������  3
3	 Macronucleus composed of two nodules with micronucleus in between; extrusomes ≤1 

µm long �������������������������������������������������������������������  Latispathidium simile nov. spec. (p. 238)
–	 Macronucleus a spiralized and/or tortuous strand; extrusomes basically rod-shaped and 

≥6 µm long or ovate and <2 µm long ��������������������������������������������������������������������������������������  4
4	 Extrusomes basically rod-shaped and ≥6 µm long ...................................................................

�������������������������������������������������������������������������������������������� Latispathidium truncatum (p. 218)
–	 Extrusomes ovate and ≤2 µm long ���������  Latispathidium brachyoplites nov. spec. (p. 245)

Latispathidium lanceoplites (Foissner, Agatha & Berger, 2002) 
Foissner, Berger, Xu & Zechmeister-Boltenstern, 2005

(Fig. 7.1a–l, 7.3n, Table 7.1)

2002	 Spathidium lanceoplites nov. spec. – Foissner, Agatha & Berger, Denisia 5: 267, Fig. 58a–l, Table 50 (Fig. 
7.1a–l; original description. Thre type slides with protargol-prepared specimens have been deposited in the 
Biology Centre of the Upper Austrian Museum in Linz [LI], accession numbers according to Aescht 2008, 
p. 162: 2002/351 [containing holotype, Fig. 58e, f in Foissner et al. 2002 and Fig. 7.1e, f in present work], 
2002/342, 2002/358).

2005	 Latispathidium lanceoplites (Foissner, Agatha and Berger 2002) nov. comb. – Foissner, Berger, Xu & 
Zechmeister-Boltenstern, Biodiv. Conserv. 14: 644 (fixation as type species of genus and combination with 
Latispathidium).

Nomenclature: The species-group name lanceoplites is a composite of the Latin noun lancea 
(lance; Hentschel & Wagner 1996, p. 356) and the Greek noun (h)oplites (soldier, extru-
some in present case; Brown 1954, p. 806): The name refers to the lanceolate extrusomes 
(Foissner et al. 2002, p. 269).

Diagnosis (from Foissner et al. 2002, slightly modified): Body size about 80 × 15 µm 
in vivo. Body narrowly to very narrowly spatulate with oblique, obovate, minute oral bulge 
about one third as long as widest trunk region. Macronucleus elongate ellipsoidal. Extru-
somes cuneate to ovate, about 2.0 × 0.8 µm in size. On average 7 ciliary rows, three of them 
anteriorly differentiated into inconspicuous, heterostichad (row 3 shortened by about 45%) 
dorsal brush occupying 16% of body length.

Remarks: For distinction from Latispathidium truncatum, see Latispathidium trunca-
tum bimicronucleatum. Latispathidium lanceoplites has the same body size, body shape, and 
nuclear apparatus as Spathidium claviforme Kahl, 1930a (Foissner 1987, p. 228) and Proto-
spathidium terricola Foissner, 1998 (Foissner & Xu 2007, p. 93). Despite this, in vivo it is 
easily separated from these species by the minute extrusomes (obovate and 1.5–2.0 µm vs. 
4.0–6.0 µm long, fine rods) and the low number of ciliary rows (on average 7 vs. 12, respec-
tively, 21). Latispathidium lanceoplites is also rather similar to Protospathidium vermiculus 
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(Kahl, 1926) Foissner & Xu, 2007 (p. 99) which, however, is smaller (50–75 µm) and has 
oblong, 3–4 µm long extrusomes and a distinct Protospathidium ciliary pattern.

Fig. 7.1a–l Latispathidium lanceoplites (Foissner et al., 2002) Foissner et al., 2005 (from Foissner et al. 2002. a–c, i–l, 
from life; d–h, protargol preparation). a: Right side view of a representative specimen, 80 µm. b: A slender specimen. 
c: Posterior portion of brush row 3, which has a tail of about eight 1-µm-long, monokinetidal bristles. d: Ventrolateral 
view of anterior body region, oral bulge length 4.5 µm. e, f: Ciliary pattern of right and left side and nuclear apparatus 
of holotype specimen, 88 µm. h: Ciliary pattern in right and left anterior region, oral bulge length 5 µm. Note the lat-
erally located dorsal brush and the widely spaced circumoral dikinetids. See also Fig. 7.3n at Latispathidium truncatum 
bimacronucleatum. i: Frontal view of oral bulge containing some thick extrusomes. j, k: Oral bulge extrusomes of speci-
mens from Namibian sites 49 (j) and 33 (k), 1.5–2.0 × 0.8 µm. l: Loose cortical granulation. B1–3 – dorsal brush rows, 
BA – oral basket, CK – circumoral kinety, E – extrusomes, MA – macronucleus, MI – micronucleus, OB – oral bulge.

continued on p. 218
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Table 7.1 Morphometric data on Latispathidium lanceoplites (upper line; from Foissner et al. 2002) and 
Latispathidium truncatum bimicronucleatum (lower line; from Foissner et al. 2005)a

Characteristic                                                                 Mean         M	       SD      SE         CV    Min      Max	      n

Body, length 	 74.2	 72.0	 16.9	 3.9	 22.8	 42.0	 120.0	 19
		  82.9	 83.0	 10.4	 2.3	 12.6	 66.0	 101.0	 21
Body, width	 14.4	 14.0	 2.9	 0.7	 20.5	 10.0	 23.0	 19
		  13.7	 14.0	 1.7	 0.4	 12.4	 11.0	 17.0	 21
Body length:width, ratio	 5.2	 4.8	 1.0	 0.2	 19.0	 3.5	 6.5	 19
		  6.1	 6.2	 0.9	 0.2	 14.9	 4.2	 7.6	 21
Oral bulge, length (cord of circumoral kinety)	 4.1	 4.0	 0.8	 0.2	 19.0	 3.0	 6.0	 19
		  9.3	 9.0	 0.6	 0.1	 6.7	 8.0	 10.0	 21
Oral bulge, height	 1.9	 2.0	 –	 –	 –	 1.5	 2.5	 19
		  3.1	 3.0	 –	 –	 –	 3.0	 3.5	 8
Circumoral kinety to last dikinetid	 9.1	 9.0	 2.0	 0.5	 22.1	 6.0	 14.0	 19

of brush row 1, distance	 15.7	 16.0	 2.1	 0.5	 13.6	 12.0	 20.0	 19
Circumoral kinety to last dikinetid	 11.6	 11.0	 2.2	 0.5	 18.8	 8.0	 18.0	 19

of brush row 2, distance	 15.2	 15.0	 1.5	 0.3	 9.9	 12.0	 18.0	 19
Circumoral kinety to last dikinetid	 7.5	 7.0	 2.6	 0.6	 34.2	 4.0	 15.0	 19

of brush row 3, distance	 7.5	 7.0	 1.0	 0.2	 12.9	 6.0	 10.0	 19
Anterior body end to macronucleus,	 34.7	 35.0	 8.8	 2.0	 25.3	 20.0	 57.0	 19

distance	 33.7	 34.0	 9.3	 2.0	 27.5	 17.0	 52.0	 21
Macronucleus (figure), length	 16.1	 16.0	 2.0	 0.4	 12.4	 13.0	 20.0	 19
	 31.8	 32.0	 7.9	 1.7	 24.9	 20.0	 48.0	 21
Macronucleus, width	 6.4	 6.0	 1.0	 0.2	 15.9	 5.0	 8.0	 19
	 5.1	 5.0	 0.6	 0.1	 12.3	 4.0	 6.0	 21
Macronucleus, number	 1.0	 1.0	 0.0	 0.0	 0.0	 1.0	 1.0	 19
	 1.0	 1.0	 0.0	 0.0	 0.0	 1.0	 1.0	 21
Micronucleus, length	 2.9	 3.0	 –	 –	 –	 2.0	 4.0	 8
	 3.0	 3.0	 0.6	 0.1	 18.5	 2.5	 4.5	 21
Micronucleus, width	 2.3	 2.5	 –	 –	 –	 1.7	 3.0	 8
	 –	 –	 –	 –	 –	 –	 –	 –
Micronuclei, number	 1.0	 1.0	 0.0	 0.0	 0.0	 1.0	 1.0	 8
	 2.0	 2.0	 0.0	 0.0	 0.0	 2.0	 2.0	 21
Somatic kineties, number	 7.3	 7.0	 0.7	 0.2	 10.2	 7.0	 10.0	 19
	 14.5	 14.0	 1.0	 0.2	 6.8	 13.0	 16.0	 21
Ciliated kinetids in a right-side kinety,	 31.6	 32.0	 3.6	 0.8	 11.5	 22.0	 37.0	 19

number	 30.4	 32.0	 7.9	 1.7	 26.0	 18.0	 43.0	 21
Dorsal brush rows, numberb	 3.0	 3.0	 0.0	 0.0	 0.0	 3.0	 3.0	 19
	 3.0	 3.0	 0.0	 0.0	 0.0	 3.0	 3.0	 21
Dikinetids in brush row 1, number	 7.7	 8.0	 1.1	 0.3	 14.3	 6.0	 9.0	 19
	 14.8	 15.0	 2.8	 0.6	 18.6	 10.0	 19.0	 19
Dikinetids in brush row 2, number	 10.1	 10.0	 1.4	 0.3	 13.6	 6.0	 12.0	 19
	 14.4	 15.0	 1.7	 0.4	 11.9	 12.0	 18.0	 19
Dikinetids in brush row 3, number	 6.1	 6.0	 1.6	 0.4	 25.6	 4.0	 11.0	 19
	 6.4	 6.0	 0.7	 0.2	 10.7	 5.0	 8.0	 19
a Data based on mounted, protargol-prepared (Foissner’s method), and randomly selected specimens from 
non-flooded Petri dish cultures. Measurements in µm. For abbreviations, see same footnote at Table 7.2.
b Only two rows in one out of 30 specimens of Latispathidium lanceoplites.
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Description: Body size 45–130 × 10–20 µm in vivo, usually near 80 × 15 µm; 
length:width ratio also highly variable, viz., 3.5–6.5:1, on average 5.2:1 in protargol prepa-
rations, up to 8:1 in vivo (Fig. 7.1b; Table 7.1). Body shape inconspicuous, that is, oblong 
to indistinctly spatulate, rarely almost cylindroidal, slightly flattened only in oral area (Fig. 
7.1a, e). Nuclear apparatus on average slightly behind mid-body, consists of an ellipsoidal 
(2:1) to elongate ellipsoidal (3:1) macronucleus with lobate nucleoli and a broadly ellipsoi-
dal micronucleus attached to macronucleus. Contractile vacuole in rear end, several excre-
tory pores subterminal on left side. Extrusomes scattered in oral bulge and cytoplasm; bulge 
extrusomes slightly asymmetrical, cuneate to ovate, although minute, that is, only about 
1.5–2.0 × 0.8 µm in size, rather distinct because strongly refractive in vivo; posterior half 
occasionally impregnates with the protargol method used (Fig. 7.1a, b, i–k). Cortex flexible, 
contains comparatively widely spaced rows of loosely arranged, minute granules about 0.3 
µm across. Cytoplasm colourless, in well-fed specimens filled with lipid droplets up to 6 µm 
across, leaving blank oral area, which is thus hyaline. Likely feeds on protists, as indicated by 
the fatty inclusions. Movement without peculiarities.

Somatic cilia about 7 µm long in vivo and ordinarily spaced, arranged in an average of 
only seven equidistant, bipolar kineties forming anteriorly a Spathidium-pattern which, 
however, is rather indistinct due to the low number of rows. Dorsal brush occupies anterior 
left side of cell, of usual structure, inconspicuous because occupying only 16% of body length 
and bristles merely up to 4 µm long. Brush row 1 composed of an average of eight bristles; 
middle row 2 slightly longer than row 1 and distinctly longer than dikinetidal portion of 
row 3 composed of an average of 10 dikinetids; anterior portion of row 3 composed of an 
average of six dikinetids, followed by about eight 1 µm long bristles forming a tail extending 
to mid-body (Fig. 7.1a, c–h, 7.3n; Table 7.1).

Oral bulge minute because less than half as long as widest trunk region, but rather con-
spicuous due to the refractive and thus bright extrusomes contained; moderately convex in 
lateral view and distinctly obovate when viewed ventrally. Circumoral kinety also obovate, 
composed of few, comparatively loosely spaced dikinetids associated with fine nematodes-
mata forming a conspicuously conical oral basket (Fig. 7.1a, b, d–i, 7.3n; Table 7.1).

Occurrence and ecology: To date found at the type locality, that is, mud and soil from 
road puddles in the Bambatsi Guest Farm (site 49 in Foissner et al. 2002, p. 25; 20°10’S 
15°25’E), Namibia, a semiterrestrial biotope. In addition, Foissner et al. (2002, p. 270) re-
corded it from a sand dune in the Namib Escarpment (site 33 in their work), indicating that 
it prefers terrestrial habitats. Latispathidium lanceoplites is well adapted to soil life by the 
small, slender body (Foissner et al. 2002).

Latispathidium truncatum (Stokes, 1885) Foissner, 
Berger, Xu & Zechmeister-Boltenstern, 2005

(Fig. 7.2a–c, 7.3a–m, p, q, 7.4a–o, Tables 7.1, 7.2)

1885	 Lacrymaria truncata, sp. nov. – Stokes, Ann. Mag. nat. Hist., 15: 442, Plate XV, fig. 10 (Fig. 7.2a; original 
description; no type material available).

1888	 Lacrymaria truncata, Stokes – Stokes, J. Trenton nat. Hist. Soc. 1: 165, Plate IV, fig. 23 (redrawing of Fig. 
7.2a; review of ciliates from the USA).
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1930	 Spathidium (Lacrymaria) truncatum Stokes, 1885 – Kahl, Tierwelt Dtl. 18: 159, Fig. 2212 (Fig. 7.2b, 
redrawing of Fig. 7.2a; combination with Spathidium; revision of ciliates).

1943	 Spathidium truncatum Stokes – Kahl, Infusorien, p. 26, Tafel V, Fig. 27 (redrawing of Fig. 7.2b; brief 
review).

1962	 Spathidium sp. – Vuxanovici, Studii Cerc. Biol. (Biol. Anim.) 14: 210, Plansa IV, Fig. 28 (Fig. 7.2c; for 
details, see occurrence and ecology).

2005	 Latispathidium truncatum (Stokes 1885) nov. comb.3 – Foissner, Berger, Xu & Zechmeister-Boltenstern, 
Biodiv. Conserv. 14: 645, Fig. 5a–h, i–m, p, q, 6a–g, Table 7 (Fig. 7.3a–m, p, q; characterisation of species).

2005	 Latispathidium truncatum truncatum (Stokes 1885) nov. comb., nov. stat. – Foissner, Berger, Xu & 
Zechmeister-Boltenstern, Biodiv. Conserv. 14: 645, Fig. 5h (Fig. 7.2a; classification as subspecies; see no-
menclature).

2005	 Latispathidium truncatum bimicronucleatum nov. sspec. – Foissner, Berger, Xu & Zechmeister-Boltens-
tern, Biodiv. Conserv. 14: 645, Fig. 5a–g, i–m, p, q, 6a–g, Table 7 (Fig. 7.3a–m, p, q, 7.4a–g; original 
description of new subspecies; for type material, see nomenclature at subspecies).

Nomenclature: No explicit etymology has been provided in the original description (Stokes 
1885). The species-group name truncat·us, -a, -um (Latin verb in participle? [m, f, n]; trun-
cate, mutilated; www.frag-cesar.de; accessed 28 April 2023) obviously refers to “the frontal 
border of which is somewhat dilated and obliquely truncate” (Stokes 1885). “Spathidium 
(Lacrymaria)” in Kahl (1930b) does not mean that he classified Lacrymaria as subgenus of 
Spathidium, but rather it should indicate that this species was originally classified in Lacry-
maria.

The term “nov. stat.” (new status) was not correctly used by Foissner et al. (2005) at the 
nominotypical subspecies because they did not apply the name of an infrasubspecific entity 
to a subspecies or species.4 For correct use of the term “stat. nov.”, see ICZN (1999, Recom-
mendation 16A and Article 45.5.1).

Improved diagnosis: Body length 70–125 µm. Body narrowly spatulate to obclavate 
with oblique, short oral bulge distinctly narrower than widest trunk region. Macronucleus 
tortuous and extending almost whole body length or spiralized in middle third of body. 
Several micronuclei distributed along macronucleus strand or one each near ends of mac-
ronucleus.

Remarks: Foissner et al. (2005) split this species into two subspecies, differing mainly 
in the micronucleus pattern. The diagnosis is incomplete because the nominotypical sub-
species is not yet redescribed. The classification in Latispathidium is based on the detailed 
investigation of a very similar population differing from the population studied by Stokes 
(1885) mainly in the micronucleus pattern (see Latispathidium truncatum bimicronuclea-
tum). Only a detailed reinvestigation of the nominotypical subspecies can support or dis-
prove this classification. Classified as junior synonym of Spathidium spathula (Müller, 1773) 
Bütschli, 1889 by Schewiakoff (1896, p. 132); for redescription of this species, see Foissner 
(1984, p. 70).

3 Foissner et al. (2005) provided the following extended diagnosis for Latispathidium truncatum (to include the subspe-
cies Latispathidium truncatum bimicronucleatum): “Length 70–125 µm. Obclavate to slenderly bursiform with slanted, 
short oral bulge distinctly narrower than widest trunk region. Macronucleus tortuous and almost extending whole body 
length or spiralized in middle third of body. Several micronuclei distributed along macronuclear strand or one each near 
to ends of macronucleus.”
4 Note by H. Berger: The term “nov. stat.” was also not correctly used by  Berger (2006, p. 70, see “new ranks”; 2008, p. 
68, see “new ranks”; 2011, p. 43, see “new ranks”) and Foissner (2021, p. 56, see “new status”).
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Key to subspecies

1	 One micronucleus each near ends of macronucleus strand; extrusomes finely acicular, 
about 7.0 × 0.5 µm ������������������������  Latispathidium truncatum bimicronucleatum (p. 222)

–	 Several micronuclei distributed along macronucleus strand; extrusomes possibly rod-
shaped and >10 µm long ����������������������������  Latispathidium truncatum truncatum (p. 221)

Table 7.2 Comparison of main morphometrics in Latispathidium truncatum bimicronucleatum (upper 
line; from Foissner et al. 2005), Spathidium aciculare (middle line; from Foissner et al. 2002), and Spathid-
ium etoschense (lower line; from Foissner et al. 2002)a, b

Characteristic	 Mean	 M	 SD	 SE	 CV	 Min	 Max	 n

Body, length	 82.9	 83.0	 10.4	 2.3	 12.6	 66.0	 101.0	 21
		  137.3	 140.0	 25.5	 5.9	 18.6	 85.0	 185.0	 19
		  145.0	 145.0	 15.9	 5.3	 10.9	 123.0	 180.0	 9
Body, width	 13.7	 14.0	 1.7	 0.4	 12.4	 11.0	 17.0	 21
		  31.5	 32.0	 3.4	 0.8	 10.9	 26.0	 38.0	 19
		  22.7	 22.0	 4.9	 1.6	 21.8	 17.0	 32.0	 9
Oral bulge, length	 9.3	 9.0	 0.6	 0.1	 6.7	 8.0	 10.0	 21
		  18.4	 19.0	 2.6	 0.6	 14.2	 12.0	 22.0	 19
		  22.7	 23.0	 4.1	 1.4	 17.9	 16.0	 29.0	 9
Somatic kineties, number	 14.5	 14.0	 1.0	 0.2	 6.8	 13.0	 16.0	 21
		  18.8	 19.0	 1.5	 0.4	 8.2	 16.0	 23.0	 19
		  10.4	 11.0	 1.1	 0.4	 10.9	 9.0	 12.0	 9
Dikinetids in brush row 1, number	 14.8	 15.0	 2.8	 0.6	 18.6	 10.0	 19.0	 19
		  22.8	 23.0	 4.2	 1.0	 18.2	 17.0	 34.0	 19
		  5.4	 6.0	 2.1	 0.7	 39.8	 3.0	 8.0	 7
Dikinetids in brush row 2, number	 14.4	 15.0	 1.7	 0.4	 11.9	 12.0	 18.0	 19
		  34.3	 36.0	 6.1	 1.4	 17.8	 19.0	 43.0	 19
		  17.6	 19.0	 3.9	 1.5	 22.0	 12.0	 21.0	 7
Dikinetids in brush row 3, number	 6.4	 6.0	 0.7	 0.2	 10.7	 5.0	 8.0	 19
		  26.7	 27.0	 5.1	 1.2	 19.2	 12.0	 38.0	 19
		  12.3	 12.0	 2.0	 0.7	 16.1	 9.0	 15.0	 7
a Data based on mounted, protargol-prepared (Foissner’s method), and randomly selected specimens from 
non-flooded Petri dish cultures. Measurements in µm. 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.
b For brief review of Spathidium aciculare and Spathidium etoschense, see Chapter 3, that is, Foissner et al. 
(2025b, p. 65).
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Latispathidium truncatum truncatum (Stokes, 1885) 
Foissner, Berger, Xu & Zechmeister-Boltenstern, 2005

(Fig. 7.2a–c)

1885	 Lacrymaria truncata, sp. nov. – Stokes, Ann. Mag. nat. Hist. 15: 442, Plate XV, fig. 10 (Fig. 7.2a; original 
description; no type material available).

1888	 Lacrymaria truncata, Stokes – Stokes, J. Trenton nat. Hist. Soc. 1: 165, Plate IV, fig. 23 (redrawing of Fig. 
7.2a; review of ciliates from the USA).

1930	 Spathidium (Lacrymaria) truncatum Stokes, 1885 – Kahl, Tierwelt Dtl. 18: 159, Fig. 2212 (Fig. 7.2b, 
redrawing of Fig. 7.2a; combination with Spathidium; revision of ciliates).

1943	 Spathidium truncatum Stokes – Kahl, Infusorien, p. 26, Tafel V, Fig. 27 (redrawing of Fig. 7.2b; brief 
review).

1962	 Spathidium sp. – Vuxanovici, Studii Cerc. Biol. (Biol. Anim.) 14: 210, Plansa IV, Fig. 28 (Fig. 7.2c; for 
details, see occurrence and ecology).

2005	 Latispathidium truncatum truncatum (Stokes 1885) nov. comb., nov. stat. – Foissner, Berger, Xu & 
Zechmeister-Boltenstern, Biodiv. Conserv. 14: 645, Fig. 5h (Fig. 7.2a; classification as subspecies; see no-
menclature).

Nomenclature: For nomenclature, see same chapter at Latispathidium truncatum. The pres-
ent subspecies is the nominotypical subspecies.

Diagnosis (from Foissner et al. 2005, slightly modified): Body length about 125 µm. 
Several micronuclei along macronucleus strand.

Remarks: See same chapter at Latispathidium truncatum bimicronucleatum.
Description: We provide a verbatim quote of the rather detailed text of Stokes (1885, 

p. 442). “Body flask-shaped or clavate, flattened, very soft and flexible, four and one half to 
five times as long as broad, narrowed into a neck-like region anteriorly, the frontal border 
of which is somewhat dilated and obliquely truncate, the apical groove conspicuous; the 
posterior extremity rounded; entire surface strongly and longitudinally striate; cuticular 

Fig. 7.2a–c Latispathidium truncatum truncatum (Stokes, 19985) Foissner et al., 2005. (a, from Stokes 1885; b, 
from Kahl 1930a after Stokes 1885; c, from Vuxanovici 1962a. From life). a: Left lateral view, about 127 µm. b: 
Although redrawn from Stokes (1885), differing considerably from the original (a). c: Spathidium sp., 130 µm; 
perhaps identical with Latispathidium truncatum truncatum.
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cilia long and fine; oral aperture terminal, followed by a long conical membranous pharynx, 
visible only after death; apical groove bearing a single row of cilia; contractile vesicle single, 
spherical, postero-terminal; nucleus long, band-shaped, variously curved and twisted, hav-
ing several laterally-attached nuclei; anal aperture postero-terminal. Length of body 1/200 
inch (= 127 µm).” About the locomotion, Stokes (1885, p. 443) wrote: “The movements of 
the infusorian are rapid and usually by rotation on the long axis”.

Stokes (1885) provides the following remarks to this species: “It is remarkable for the 
very long and band-like nucleus, and especially for the capacious conical pharyngeal pas-
sage. […] It is here visible only after the animalcule’s death, which in this instance was ac-
complished by the glycerole of tannin, when it becomes conspicuous, and is seen to occupy 
almost the entire width of the frontal border, thence tapering to an acute termination and 
extending through about one third of the entire body. In most of the species the apical ex-
tremity is conical; here, however, it is conspicuously flattened, oblique, and truncate”.

Occurrence and ecology: The type locality of Latispathidium truncatum truncatum is 
a standing water (shallow pond with dead leaves) in central New Jersey, USA (Stokes 1885, 
p. 437, 442). Few records are available in the literature, and all are unsubstantiated, that 
is, do not contain morphological data: periphyton of a lake in Hungary (Tamás & Gellért 
1959, p. 239); rather frequent in the Donghu Lake, Wuhan, China (Shen & Gu 1965, p. 
172); Dragitchevo village pond in the surroundings of Sofia, Bulgaria (Detcheva 1976, p. 
306); and, possibly, in the Fundeni Lake near Bucharest, Rumania, where Vuxanovici (1962) 
found some specimens of this or a similar species. He provided a figure (Fig. 7.2c) and a 
brief description: body length 130 µm; reniform in transverse optical section; macronucleus 
a long, moniliform strand; contractile vacuole in rear end, with single excretory pore; oral 
bulge extrusomes 4 µm long; cilia 4–5 µm long, arranged in about 10 rows per side. If all 
these records are correct, then Latispathidium truncatum truncatum is a limnetic (sub)spe-
cies occurring in ponds and lakes.

Latispathidium truncatum bimicronucleatum Foissner, 
Berger, Xu & Zechmeister-Boltenstern, 2005

(Fig. 7.3a–g, i–m, p, q, 7.4a–o, Tables 7.1, 7.2)

2005	 Latispathidium truncatum bimicronucleatum nov. sspec. – Foissner, Berger, Xu & Zechmeister-Boltens-
tern, Biodiv. Conserv. 14: 645, Fig. 5a–g, i–m, p, q, 6a–g, Table 7 (Fig. 7.3a–m, p, q, 7.4a–g; original 
description of new subspecies; for type material, see nomenclature).

Nomenclature: The (sub)species-group name bimicronucleat·us, -a, -um (Latin adjective 
[m, f, n]; having two micronuclei; Foissner et al. 2005) is a composite of the Latin quantifier 
bi- (two; Werner 1972, p. 110), the Greek adjective micr- (small; Werner 1972, p. 265), 
the thematic vowel ·o-, and the Latin adjective nucleat·us, -a, -um (like the kernel of a nut; 
Hentschel & Wagner 1996, p. 429); it refers to the two micronuclei.

Foissner et al. (2005, p. 646) wrote that the type material (one holotype slide and two 
paratype slides) have been deposited in the Biology Centre of the Upper Austrian Museum 
in Linz (LI). However, this statement was incorrect, that is, the slides have not been depos-
ited in the Museum (see Aescht 2008, p. 192). According to ICZN (1999, Article 16.4), the 
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Fig. 7.3a–g, i–k Latispathidium truncatum bimicronucleatum Foissner et al., 2005 (from Foissner et al. 2005. 
a–g, from life; i–k, protargol preparation). a: Right lateral view of a representative specimen, 100 µm. Arrowhead 
marks last bristle of tail of brush row 3. b, c: Lateral and frontal view of oral bulge showing ridge-like granule ac-
cumulations and extrusomes. d: Oral bulge extrusome, length 7 µm. e: Exploded toxicyst, length 15 µm. f: Middle 
portion of dorsal brush. g: Surface view showing cortical granulation. i: Specimen with tortuous macronucleus, 78 
µm. j, k: Ciliary pattern of left (j) and right (k) side of holotype specimen, 94 µm. B1–3 – dorsal brush rows, CK 
– circumoral kinety, CV – contractile vacuole, E – extrusome, F – fibres, MA – macronucleus, MI – micronucleus, 
N – nematodesmata, OB – oral bulge, R – granule ridge.

Fig. 7.3h Latispathidium truncatum truncatum (Stokes, 19985) Foissner et al., 2005 (from Stokes 1885. From 
life). Left lateral view, about 127 µm; differs from the European population by the micronucleus pattern.
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name bearing types of species and subspecies described after 1999 have to be fixed explicitly. 
In addition, the work must contain a statement where the type material, will be (or is) de-
posited (ICZN 1999, Article 16.4.2). Since Foissner et al. (2005, p. 646, 647, their Fig. 5j, 
k) fixed a specimen as holotype and since they mentioned the collection (Biology Centre 
of the Upper Austrian Museum in Linz), the description is valid. The type slides (Fig. 7.4h, 
i, holotype slide, accession number 2024/165; Fig. 7.4k–n, two paratype slides, accession 
numbers 2024/166, 167) have finally been deposited in the Biology Centre of the Upper 
Austrian Museum in Linz together with the slides of the other taxa treated in the present 
book. The slide containing the holotype of Latispathidium truncatum bimacronucleatum 
also contains the holotype of Edaphospathula fusioplites (Foissner et al., 2005) Foissner & 
Xu, 20075 (Fig. 74.h, j; accession number 2024/165) and one paratype slide of Latispathid-
ium truncatum bimacronucleatum is simultaneously a paratype slide of Edaphospathula fusi-
oplites (Fig. 7.4m, o; 2024/ 167; see also Foissner & Xu 2007, p. 60).

Diagnosis (from Foissner et al. 2005, slightly modified): Body size about 100 × 15 µm 
in vivo. Obclavate with oblique oral bulge about two thirds as long as widest trunk region. 
Macronucleus in middle third of body, spiralized. Invariably two micronuclei, one each near 
or attached to ends of macronucleus. Extrusomes finely acicular, about 7.0 × 0.5 µm. On av-
erage 14 ciliary rows, three of them anteriorly differentiated to dorsal brush occupying 19% 
of body length; brush row 3 distinctly shortened.

Remarks: This population is fairly similar to Latispathidium truncatum truncatum 
(Stokes, 1885), the poorly known, not yet redescribed nominotypical subspecies from 
North America. The main difference concerns the micronucleus pattern, viz., several mi-
cronuclei distributed along the macronucleus strand, as definitely stated, and shown (Fig. 
7.3h) by Stokes (1885) vs. one each at ends of macronucleus (Fig. 7.3k, l, p, q). Certainly, 
this is a rather sophisticated feature, but sufficient to separate our population at subspecies 
level, considering that the pattern is highly constant and unusual. Possibly, there is a second 
main difference, viz., the extrusomes, which Stokes (1885), unfortunately, did not mention, 
but likely misinterpreted as a long (about one third of body length), conical pharyngeal bas-
ket. This interpretation, which we apply in the following species comparison, is reasonable 
because the oral basket of small and middle-sized spathidiids is very fine and thus hardly 
recognizable in the light microscope, even with interference contrast optics, while long, rod-
shaped extrusomes, for instance, those of Epispathidium terricola Foissner, 1987 (p. 234; 
see Chapter 6, that is, Foissner et al. 2025a) are easily recognized with an ordinary bright 
field microscope. Indeed, Latispathidium truncatum bimicronucleatum looks, at first glance, 
like a small Epispathidium terricola which, however, differs markedly by the location of the 
dorsal brush (dorsally vs. laterally), the number of ciliary rows (39 vs. 14 on average), the 
extrusomes (40 µm vs. 7 µm long), and the arrangement of the ciliary rows (Epispathidium 
vs. Spathidium pattern).

Latispathidium truncatum bimicronucleatum is easily distinguished from the congeners 
by the acicular extrusomes. It differs distinctly from similar Spathidium species, especially 
5 Note by H. Berger: The original combination of this species is Protospathidium fusioplites Foissner et al., 2005 (p. 
660; specimens shown in their Fig. 9m–o originally fixed as holotype; in addition, the collection [LI] was mentioned; 
thus, this species is likewise valid). Foissner et al. (2005, p. 660) mentioned two paratype slides, indicating that the slide 
2024/166 shown in Fig. 7.4k contains also paratype specimens of Protospathidium fusioplites, although W. Foissner did 
not made a “protocol”.

continued on p. 227
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Fig. 7.3l, m, p, q Latispathidium truncatum bimicronucleatum Foissner et al., 2005 (from Foissner et al. 2005. Protargol 
preparation). l, m: Ciliary pattern of left side and nuclear apparatus, 89 µm. Arrows mark dorsal brush in centre of left 
side. p: Ventral view of a specimen with lobate macronucleus, 86 µm. q: A specimen with four brush rows and strongly 
flattened macronucleus, 86 µm. B – dorsal brush, B1–3 – dorsal brush rows, CK – circumoral kinety, CV – contractile 
vacuole, F – fibres, FV – food vacuole, MA – macronucleus, MI – micronucleus, OB – oral bulge.
Fig. 7.3n Latispathidium lanceoplites (Foissner et al., 2002) Foissner et al., 2005 (original, that is, new figure from type 
population. Protargol preparation). Left anterior region (for details, see remarks). Arrows mark dorsal brush in centre 
of left side. B – dorsal brush, B1–3 – dorsal brush rows.
Fig. 7.3o Spathidium etoschense Foissner et al., 2002 (from Foissner et al. 2002. Protargol preparation). Dorsolateral 
view (for details, see remarks). Arrows mark dorsal brush which is located dorsolaterally in this species. B – dorsal brush, 
B1–3 – dorsal brush rows.
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Fig. 7.4a–g Latispathidium truncatum bimicronucleatum Foissner et al., 2005 (from Foissner et al. 2005. Protargol 
preparation). Ciliary and nuclear pattern. Note cylindrical to obclavate body shape and macronucleus in middle 
body third. Arrows denote the genus-specific dorsal brush location in centre of left side, while the arrowheads in 
(f ) mark the main subspecies-specific feature, viz., a micronucleus each at the ends of the macronucleus (several 
micronuclei distributed along macronucleus strand in Latispathidium truncatum truncatum; Fig. 7.3h). The dorsal 
brush consists of three rows of paired bristles (dikinetids) at the anterior end of three left lateral ciliary rows; row 3 
is strongly shortened. B1–B3 – dorsal brush rows, CK – circumoral kinety, CV – contractile vacuole, MA – macro-
nucleus, OB – oral bulge.
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from Spathidium aciculare 
Foissner et al., 2002 (p. 
258; see Chapter 3, that is, 
Foissner et al. 2025b) and 
Spathidium etoschense Foiss-
ner et al., 2002 (Fig. 55g in 
Foissner et al. 2002), by the 
special location of the dorsal 
brush. Furthermore, these 
species differ also in several 
main morphometrics, espe-
cially the length of the oral 
bulge and of dorsal brush 
rows 1 and 2, and the num-
ber of circumoral dikinetids 
between each two somatic 
kineties (on average 2.4 vs. 
5.0). Nonetheless, several 
main features of Spathidium 

aciculare, for instance, body shape, size, and nuclear pattern match those of Latispathidium 
truncatum truncatum (Stokes, 1885) suggesting that Spathidium aciculare might be a ju-
nior synonym, especially, if further investigations disprove our hypothesis that the species 
of Stokes (1885) has long, rod-shaped extrusomes, as explained above (Table 7.2); unfor-
tunately, Foissner et al. (2002) did not include Latispathidium truncatum truncatum in the 
species comparison.

Description: Body size 70–110 × 10–20 µm in vivo, usually near 100 × 15 µm, as calcu-
lated from some in vivo measurements and the morphometric data (Table 7.1); length:width 
ratio 4.2–7.6:1, on average near 6:1 both in vivo and in protargol preparations. Body size 

Fig. 7.4h–l Latispathidium trun-
catum bimicronucleatum Foissner 
et al., 2005 (originals. Protargol 
slides). h, i: Slide (h) and proto-
col (i) containing holotype (H), 
paratypes (P), and paratypes drawn 
(PD). Accession number (LI): 
2024/165. j: Protocol of slide 
2024/165 (h), which simultane-
ously contains the holotype speci-
men of Edaphospathula fusioplites 
(Foissner et al., 2005) Foissner & 
Xu, 2007. k, l: Slide (k) and proto-
col (l) containing paratypes drawn 
(PD) and paratypes (P) of Latis-
pathidium truncatum bimicronu-
cleatum. Accession number (LI): 
2024/166.
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and shape similar to Epis-
pathidium terricola Foiss-
ner, 1987 (see chapter 6, 
Foissner et al. 2025a; now 
Spathidium terricola (Foiss-
ner, 1987) Jang et al., 2017), 
but smaller and more slen-
der, frequently almost cylin-
drical or obclavate because 
oral bulge hardly widened 

and on average shorter than widest trunk region by one third; neck in vivo typically more 
pronounced ventrally than dorsally; anterior body end obliquely truncate, posterior one 
narrowly rounded; flattened only in oral region (Fig. 7.3a, i, k, l, q, 7.4a–c); very flexible 
but acontractile. Macronucleus in middle third of body, in most specimens rather distinctly 
spiralized and, interestingly, distinctly flattened, in some specimens even ribbon-like (>3:1); 
rarely highly tortuous or lobate, about 50 µm long when despiralized; contains several large 
and small nucleoli. Invariably two ellipsoidal to broadly ellipsoidal micronuclei (on average 
3 × 2 µm in protargol preparations), one each near or attached to ends of macronucleus, an 
unusual feature in spathidiids (Fig. 7.3a, i, k, l, p, q, 7.4a–c, f ). Contractile vacuole in rear 
body end, several excretory pores in pole area. Extrusomes accumulated in oral bulge and 
scattered in cytoplasm, inconspicuous in vivo because acicular and about 7.0 × 0.5 µm in 
size (Fig. 7.3a, d); those attached to oral bulge never impregnate with the protargol method 
used, while a certain, acicular, 4.0–4.5 × 0.7–0.8 µm-sized cytoplasmic developmental stage 
impregnates faintly. Released extrusomes of typical toxicyst structure, about 15 µm long 
(Fig. 7.3e). Cortex very flexible, contains about five granule rows between each two kineties; 
granules minute, that is, approximately 0.4 × 0.2 µm, but rather refractive and thus distinct 
in vivo. Cytoplasm colourless, usually contains many lipid droplets 1–5 µm across; rarely 
occur specimens with a large food vacuole containing ciliate prey. Swims rapidly by rotation 
about main body axis.

Cilia 8–9 µm long in vivo, arranged in an average of 14 equidistant, bipolar, ordinarily 
spaced, but rather loosely ciliated rows abutting on circumoral kinety in acute (on right 
side) or almost right angles (on left side), as typical for Spathidium. Dorsal brush perfectly 

Fig. 7.4m–o Latispathidium trun-
catum bimicronucleatum Foissner 
et al., 2005 (originals. Protargol 
slides). m, n: Slide (m) and proto-
col (n) containing paratypes (P) and 
paratypes drawn (PD). Accession 
number (LI): 2024/165. o: Proto-
col of slide 2024/167 (m), which 
simultaneously contains the para-
types and paratypes drawn (PD) of 
Edaphospathula fusioplites (Foissner 
et al., 2005) Foissner & Xu, 2007.
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on left side of cell, rarely, it is located slightly dorsolaterally (Fig. 7.3j, l, m, p, q, 7.4a–d, g); 
dikinetidal and three-rowed, occupying 19% of body length on average, a fourth row occurs 
in one out of more than 50 specimens analyzed (Fig. 7.3q); all rows with one or few ordinary 
cilia anteriorly, continue as somatic kineties posteriorly; bristles up to 4–5 µm long in vivo, 
length gradually decreases posteriorly, anterior bristle of dikinetids longer than posterior. 
Brush rows 1 and 2 of similar length, each composed of 15 dikinetids on average; row 3 in-
variably distinctly shorter than rows 1 and 2, comprises an average of only six dikinetids, but 
has a monokinetidal tail of 1 µm long bristles extending to mid-body, occasionally to near 
body end (Fig. 7.3a, f, j, l, m, 7.4a–d, g ; Table 7.1).

Oral bulge obliquely slanted by about 45°, conspicuously short, that is, only about two 
thirds as long as widest trunk region; slightly cuneate in frontal view; about 3 µm high and 3 
µm wide in vivo, dorsally slightly higher than ventrally; contains rows of very densely spaced 
cortical granules, forming conspicuous, ridge-like accumulations (Fig. 7.3b, c). Circumoral 
kinety at base of oral bulge and also slightly cuneate, composed of ordinarily spaced diki-
netids (two or three, on average 2.4 between two kineties each) forming continuous row; 
each dikinetid associated with a cilium, a fibre extending into the oral bulge, and a basket 
rod. Oral basket hardly recognizable in vivo and also inconspicuous in protargol prepara-
tions (Fig. 7.3i–m, p, q).

Occurrence and ecology: The type locality of Latispathidium truncatum bimacronu-
cleatum is a Pinus nigra forest soil in the Stampfltal (47º53’N 16º02’E) near Vienna, Austria, 
where it was moderately abundant (Foissner et al. 2005). This species is well adapted to 
the soil habitat by its slender body. No further records substantiated by morphological data 
published.

Latispathidium arboricola nov. spec.
(Fig. 7.5a–f, j–p, 7.6a–v, Table 7.3)

Nomenclature: The species-group name arboricola (Latin; arboricole, tree-dwelling; details, 
see Hentschel & Wagner 1996, p. 99) refers to the habitat (see below) where the species was 
discovered.

Diagnosis (based on two populations from Costa Rica): Body size about 90 × 12 µm in 
vivo. Very narrowly spatulate and more or less distinctly obclavate with oblique oral bulge 
about two thirds as long as widest trunk region. On average 17 macronucleus nodules and 
two micronuclei. Extrusomes ovate, circa 1.5 × 0.7 µm. On average seven somatic ciliary 
rows, three anteriorly differentiated to conspicuous, heterostichad (rows 1 and 3 shortened 
by about 40%), short (only ~11% of body length) dorsal brush with up to 25 µm long bris-
tles in anterior part of row 3.

Type locality: Moss and lichens from coco palms at the seacoast near the hotel Punta 
Cocles (09°40’N 82°40’W), that is, about 48 km south of the town of Puerto Viejo, Limon, 
Caribbean southeast coast of Costa Rica.

Type material: The protargol slide (Fig. 7.6i, j; accession number 2024/168) containing 
the holotype specimen (Fig. 7.5f, j, k) and three paratype slides (Fig. 7.6k–p; 2024/169, 170, 
171) of the population from the type locality have been deposited in the Biology Centre 
of the Upper Austrian Museum in Linz (LI). Three voucher slides (Fig. 7.6q–v; 2024/172, 

continued on p. 231
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Fig. 7.5a–f, j, k Latispathidium arboricola nov. spec., type population (originals. a, b, e, from life; c, d, f, j, k, protar-
gol preparation). a, e: Left side views of representative specimens, 90 µm. Note the complex dorsal brush with up to 
25 µm long bristles. b: Extrusome, length 1.5 µm. c, d: Nuclear patterns, 76 µm (c), 80 µm (d). Arrow marks long 
bristles of brush row 3, well recognizable in this preparation. f, j, k: Right and left side ciliary pattern and nuclear ap-
paratus of holotype specimen, 85 µm. Arrowheads mark micronuclei. B1–B3 – dorsal brush (rows), CV – contractile 
vacuole, E – extrusomes, EP – excretory pores, FV – food vacuole, MA – macronucleus nodules, MI – micronuclei, 
OB – oral bulge.

Fig. 7.5g–i Spathidium falciforme (Penard, 1922) Kahl, 1930 (g, h, from Penard 1922; i, after Penard 1922 from Kahl 
1930b). This species resembles Latispathidium arboricola but has only two to three macronucleus nodules. MA – mac-
ronucleus nodules.
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173, 174) of the population from a horse pasture (see occurrence and ecology) have been 
deposited at the same museum.6

6 Note by H. Berger: W. Foissner designated the specimens from the type locality as holotype and paratypes. Thus, 
the slides designated as “voucher” (population from the horse pasture) do not belong to the type series (for details, see 

Fig. 7.5l–p Latispathidium arboricola nov. spec., population from Monte Verde, Costa Rica (originals. Protargol 
preparation). l, m: Right and left side ciliary pattern and nuclear apparatus of a representative specimen, 61 µm. The 
dorsal brush is on the left side of the cell, and the long bristles of brush row 3 are recognizable even in the preparations 
(although strongly shrunken, like the somatic cilia, as usual with this preparation procedure). n: Nuclear pattern of 
another specimen, 66 µm. o, p: Ventral and dorsal view of another well-impregnated specimen, 64 µm. Note ordinary 
cilia or bristles at anterior end of brush row 1. Brush rows 2 and 3 form a spatulate pattern (arrow) because they are 
V-like spread anteriorly (cp. Fig. 7.5m). B – dorsal brush, B1–3 – dorsal brush rows, C – ordinary somatic cilia, CK – 
circumoral kinety, EP – excretory pores, MA – macronucleus nodules, MI – micronuclei, OB – oral bulge.

continued on p. 233
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Fig. 7.6a–e Latispathidium arboricola nov. 
spec. (originals. Protargol preparation). Cil-
iary and nuclear pattern. a, b: Ventral and 
dorsal view of same specimen, showing the 
moniliform macronucleus and the dikinetidal 
circumoral kinety (arrow). c: Left side view 
showing the lateral location of the dorsal 
brush. d, e: Ventrolateral views showing the 
cuneate oral bulge.

Fig. 7.6f–h Latispathidium simile nov. spec. 
(originals. Protargol preparation). Ciliary and 
nuclear pattern. f, g: Right side views show-
ing the widely spaced ciliary rows and minute 
extrusomes. Arrow marks right end of circu-
moral kinety. h: Ventral view showing nuclear 
apparatus.

B1, 2 – dorsal brush rows, CK – circumoral 
kinety, E – extrusomes, MA – macronucleus 
nodules, MI – micronucleus, OB – oral bulge.
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ZooBank registration: urn:lsid:zoobank.org:act:999D32E1-3B7F-425C-BFEE-E5AAB 
26F4D7D

Remarks: Latispathidium arboricola highly resembles Arcuospathidium namibiense 
Foissner et al., 2002, except for body size (about 90 × 12 µm vs. 160 × 10 µm) and the 
length:width ratio (about 7.5:1 vs. 16:1); actually, the former appears as a small, stout vari-
ant of the latter (for revision of Arcuospathidium namibiense see Foissner & Xu 2007, p. 
177). There are, however, also morphological differences, especially in details of the dorsal 
brush and the right side ciliary rows, which are more widely separated from the circumor-
al kinety in Arcuospathidium namibiense. Thus, both are distinct species. Size and shape 
of Latispathidium arboricola highly resemble species of the Spathidium claviforme group7 
which, however, have a different nuclear pattern (macronucleus reniform or a long, tortu-
ous strand) and longer, rod-shaped or acicular extrusomes (for redescription of Spathidium 
claviforme Kahl, 1930a, p. 389, see Foissner 1987, p. 228).

Latispathidium arboricola also highly resembles Spathidium falciforme (Penard, 1922) 
Kahl, 1930 (p. 163) except for the nuclear pattern, which Penard (1922, p. 52) describes as 
follows: “Deux, ou trois, masses nucléaires arrondies, chacune avec un micronoyau très petit 
(Fig. 7.5g, h)”. We cannot assume misobservation because Penard (1922) was a careful work-
er and his species was later recorded by several authors, though these reports are not substan-
tiated by appropriate data. Likely, Spathidium falciforme belongs to the spathidiids with two 
macronucleus nodules and a micronucleus in between, as found in several Cultellothrix (see 
Foissner & Xu 2007, p. 267 and Chapter 13, that is, Berger et al. 2025b) and Latispathidium 
species. Thus, we classify our multinucleate populations as a new species.

Description: Two populations of Latispathidium arboricola were investigated from dis-
tinctly different habitats in Costa Rica; however, in vivo observations are available only from 
specimens of the type locality. Both populations had low abundance in the non-flooded 
Petri dish cultures, that is, only 14 specimens, including two dividing cells, were found in 
the eight slides from the type locality, and seven cells occurred in the slides from the second 
site. Nevertheless, the two populations match well both in morphology and morphometry 
(Fig. 7.5j–m; Table 7.3). Thus, the data are combined in the diagnosis and description, but 
not in Table 7.3.

Body size 60–120 × 8–25 µm in vivo, usually near 90 × 12 µm, specimens from type lo-
cality slightly larger than those from second site; length:width ratio 3.5–10.6:1 in preserved 
specimens, on average about 7.5:1 both in vivo and protargol preparations (Table 7.3). Body 
very narrowly spatulate or obclavate and curved dorsally with convex ventral side; anterior 
end (oral bulge) slanted, posterior narrowly rounded, rarely bluntly pointed or inflated by 
the contractile vacuole; widest in or behind mid-body, rarely distinctly flattened laterally 
(Fig. 7.5a, c, k, l, n, o, 7.6d). Nuclear apparatus in middle quarters of cell, with a tendency of 
nodules to form a cluster each anteriorly and posteriorly in type locality specimens, where 
two early dividers have perfectly scattered macronucleus nodules, likely representing the or-
dinary pattern (Fig. 7.5a, c, d, k, l, n, o, 7.6a–d; Table 7.3); on average 17 macronucleus 
nodules, usually scattered in specimens from type locality, while frequently in line and some 
even connected by a fine strand in specimens from second site; individual nodules globular 

ICZN 1999, Articles 72.4.1, 72.4.6).
7 This group was not characterised in the raw manuscript by W. Foissner.
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to ellipsoidal, about 5 × 3 
µm in size, contain few nu-
cleoli up to 2 µm across. Two 
ellipsoid to lanceolate mi-
cronuclei near macronucleus 
nodules; four micronuclei 
occur in a specimen from 
the second site (Fig. 7.5l). 
Contractile vacuole in rear 
body end, some terminally 
to slightly subterminally lo-
cated excretory pores. Oral 
bulge extrusomes ovate and 
about 1.5 × 0.6–0.8 µm 
in size, although minute 
rather conspicuous because 
compact and thus highly 
refractive (Fig. 7.5a, b, e); 
rarely faintly impregnate 
with the protargol method 
used. Cortex flexible, corti-
cal granulation not studied. 
Cytoplasm colourless, con-
tains some lipid droplets 
1–3 µm across and up to 12 
µm-sized vacuoles with prey 
remnants. Movement with-
out peculiarities.

Somatic cilia about 8 µm 
long in vivo, shrunken to 4 
µm in preparations, as usu-
al; arranged in an average of 
seven equidistant, bipolar, 

Fig. 7.6i–n Latispathidium arbo-
ricola nov. spec. (originals. Pro-
targol slides). i, j: Slide (i) and 
protocol (j) containing holotype 
(H), paratypes (P), and paratypes 
drawn (PD). Accession number 
(LI): 2024/168. k–n: Slides (k, 
m) and protocols (l, n) containing 
paratypes (P) and paratypes drawn 
(PD). Accession numbers (LI): 
2024/169, 170.
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loosely ciliated rows abutting 
on circumoral kinety, except 
for the right side rows. No 
ciliary rows between ven-
tral kinety and brush row 1 
because brush occupies left 
side of cell (Fig. 7.5a, e, j–p, 
7.6a, b; Table 7.3). Dorsal 
brush three-rowed and con-
spicuous, though occupying 
only 11% of body length, be-
cause having 2–4, on average 
three 20–25 µm long bristles 
at anterior end of row 3, an 
outstanding feature also oc-
curring in Arcuospathidium 
namibiense Foissner et al., 
2002 (Fig. 7.5a, e, 7.6b, c). 
Bristles well recognizable 
also in the protargol prepa-
rations, but shrunken to 
about 10 µm, like the somat-
ic cilia described above (Fig. 
7.5d, m). Brush rows slightly 
V-like spread and more or 
less distinctly curved ven-
trally at anterior end; all 
rows commence with one 
or a few monokinetids and 
continue as somatic kineties 
posteriorly (Fig. 7.5a, e, f, k, 
m, o, p, 7.6b, c; Table 7.3). 
Dorsal brush row 1 right of 

Fig. 7.6o–t Latispathidium arbori-
cola nov. spec. (originals. Protargol 
slides). o, p: Slides (o) and protocol 
(p) containing paratypes (P). Acces-
sion numbers (LI): 2024/171. q–t: 
Voucher slides (q, s) and protocols 
(r, t) of population from a horse 
pasture in Costa Rica (V, voucher 
specimen; VD, voucher specimen 
drawn). Accession numbers (LI): 
2024/172, 173.

continued on p. 237
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Table 7.3 Morphometric data on Latispathidium arboricola nov. spec. from Costa Rican type locality (up-
per line; original data) and another Costa Rican site (middle line; original data). The lower line combines 
the two populationsa

Characteristic	 Mean	 Mll	 SD	 SE	 CV	 Min	 Max	    n

Body, length	 81.4	 77.0	 10.8	 3.1	 13.3	 66.0	 102.0	 12
	 68.4	 66.0	 11.3	 4.3	 16.5	 55.0	 88.0	 7
	 76.6	 76.0	 12.5	 2.9	 16.3	 55.0	 102.0	 19
Body, width	 11.7	 10.0	 4.1	 1.2	 35.3	 8.0	 22.0	 12
	 9.0	 9.0	 1.4	 0.5	 15.7	 7.0	 11.0	 7
	 10.7	 10.0	 3.6	 0.8	 33.5	 7.0	 22.0	 19
Body length:width, ratio	 7.6	 8.0	 2.4	 0.7	 30.9	 3.5	 10.6	 12
	 7.7	 7.9	 1.4	 0.5	 17.7	 5.8	 9.8	 7
	 7.7	 7.9	 2.0	 0.5	 26.2	 3.5	 10.6	 19
Oral bulge, length	 6.8	 7.0	 1.1	 0.3	 16.3	 5.0	 8.0	 12
	 6.4	 6.0	 1.3	 0.5	 20.7	 5.0	 8.0	 7
	 6.7	 7.0	 1.2	 0.3	 17.7	 5.0	 8.0	 19
Oral bulge length:body width, ratio	 0.6	 0.7	 0.2	 0.1	 30.0	 0.3	 0.9	 12
	 0.7	 0.7	 0.1	 0.1	 20.4	 0.5	 0.9	 7
	 0.7	 0.7	 0.2	 -	 26.4	 0.3	 0.9	 19
Oral bulge, width	 3.4	 3.5	 –	 –	 –	 3.0	 4.0	 7
	 3.3	 –	 –	 –	 –	 3.0	 3.5	 2
	 3.3	 3.5	 –	 –	 –	 3.0	 4.0	 9
Oral bulge, height	 2.2	 2.0	 –	 –	 –	 2.0	 3.0	 12
	 1.7	 1.5	 –	 –	 –	 1.5	 2.0	 7
	 2.0	 2.0	 0.4	 0.1	 20.9	 1.5	 3.0	 19
Circumoral kinety to last dikinetid	 4.9	 5.0	 0.7	 0.2	 15.1	 4.0	 6.0	 10

of brush row 1, distance	 4.6	 5.0	 1.3	 0.5	 27.8	 2.0	 6.0	 7
	 4.8	 5.0	 1.0	 0.2	 20.4	 2.0	 6.0	 17
Circumoral kinety to last dikinetid	 8.5	 9.0	 1.3	 0.4	 14.9	 6.0	 10.0	 10

of brush row 2, distance	 8.9	 8.0	 1.2	 0.5	 13.7	 8.0	 11.0	 7
	 8.6	 9.0	 1.2	 0.3	 14.1	 6.0	 11.0	 17
Circumoral kinety to last dikinetid	 5.7	 6.0	 0.9	 0.3	 16.6	 4.0	 7.0	 10

of brush row 3, distance	 5.6	 6.0	 –	 –	 –	 5.0	 6.0	 7
	 5.6	 6.0	 0.8	 0.2	 13.9	 4.0	 7.0	 17
Anterior body end to anteriormost	 23.0	 24.0	 6.8	 2.0	 29.8	 14.0	 35.0	 12

macronucleus nodule, distance	 20.4	 20.0	 4.6	 1.8	 22.8	 15.0	 30.0	 7
	 22.1	 20.0	 6.1	 1.4	 27.8	 14.0	 35.0	 19
Macronucleus figure, length	 35.3	 30.5	 9.0	 2.6	 25.4	 27.0	 54.0	 12
	 33.4	 30.0	 5.3	 2.0	 15.7	 30.0	 42.0	 7
	 34.6	 30.0	 7.7	 1.8	 22.2	 27.0	 54.0	 19
Macronucleus nodules, length	 4.5	 4.5	 1.6	 0.5	 36.1	 2.0	 7.0	 12
	 3.9	 4.0	 0.6	 0.2	 15.5	 3.0	 5.0	 7
	 4.3	 4.0	 1.3	 0.3	 31.4	 2.0	 7.0	 19
Macronucleus nodules, width	 2.9	 3.0	 1.0	 0.3	 34.2	 2.0	 5.0	 12
	 2.4	 2.0	 –	 –	 –	 2.0	 3.0	 7
	 2.7	 3.0	 0.9	 0.2	 31.9	 2.0	 5.0	 19
Macronucleus nodules, number	 17.0	 18.0	 4.7	 1.3	 27.5	 8.0	 25.0	 12
	 13.4	 11.0	 5.5	 2.1	 40.8	 9.0	 23.0	 7
	 15.7	 17.0	 5.1	 1.2	 32.8	 8.0	 25.0	 19
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midline of left cell side, composed of an average of five dikinetids with some up to 10 µm 
long cilia or bristles anteriorly; longest row 2 in midline of left cell side, composed of about 
nine dikinetids with bristles decreasing in length from about 5 µm anteriorly to 2 µm pos-
teriorly; row 3 left of midline of left cell side, composed of an average of six dikinetids with 
bristles as described for row 2, anterior tail composed of up to 25 µm long bristles, as de-
scribed above, posterior tail extends to second third of body with 1 µm long bristles.

Oral bulge slanted by 25–45°, inconspicuous because shorter by 30% than widest trunk 
region, less than 3 µm high, and indistinctly separate from body proper; surface flat to slightly 

Table 7.3 Continued

Characteristic	 Mean	 Mll	 SD	 SE	 CV	 Min	 Max	    n

Micronuclei, length	 3.2	 3.0	 –	 –	 –	 2.5	 4.0	 8
	 2.4	 2.0	 –	 –	 –	 2.0	 3.0	 7
	 2.8	 3.0	 0.6	 0.2	 23.2	 2.0	 4.0	 15
Micronuclei, width	 1.3	 1.4	 –	 –	 –	 1.0	 1.5	 8
	 1.3	 1.5	 –	 –	 –	 1.0	 1.5	 7
	 1.3	 1.5	 –	 –	 –	 1.0	 1.5	 15
Micronuclei, number	 2.0	 2.0	 0.0	 0.0	 0.0	 2.0	 2.0	 8
	 2.3	 2.0	 0.8	 0.3	 33.1	 2.0	 4.0	 7
	 2.1	 2.0	 0.5	 0.1	 24.2	 2.0	 4.0	 15
Circumoral dikinetids, number	 24.8	 25.0	 –	 –	 –	 24.0	 25.0	 4
	 22.5	 22.5	 2.4	 1.2	 10.6	 20.0	 25.0	 4
	 23.6	 24.5	 2.0	 0.7	 8.4	 20.0	 25.0	 8
Somatic kineties, number	 7.2	 7.0	 0.9	 0.3	 12.2	 6.0	 8.0	 11
	 7.4	 8.0	 1.0	 0.4	 13.1	 6.0	 8.0	 7
	 7.3	 8.0	 0.9	 0.2	 12.3	 6.0	 8.0	 18
Basal bodies in a right-side	 32.0	 33.5	 3.7	 1.5	 11.5	 25.0	 35.0	 6

somatic kinety, number	 33.9	 33.0	 5.8	 2.2	 17.2	 26.0	 43.0	 7
	 33.0	 33.0	 4.8	 1.3	 14.7	 25.0	 43.0	 13
Dorsal brush rows, number	 3.0	 3.0	 0.0	 0.0	 0.0	 3.0	 3.0	 11
	 3.0	 3.0	 0.0	 0.0	 0.0	 3.0	 3.0	 7
	 3.0	 3.0	 0.0	 0.0	 0.0	 3.0	 3.0	 18
Dikinetids in brush row 1, number	 4.7	 5.0	 –	 –	 –	 4.0	 5.0	 9
	 4.9	 5.0	 2.0	 0.7	 40.2	 1.0	 7.0	 7
	 4.8	 5.0	 1.3	 0.3	 27.2	 1.0	 7.0	 16
Dikinetids in brush row 2, number	 8.7	 9.0	 0.9	 0.3	 10.0	 7.0	 10.0	 9
	 9.9	 8.0	 2.8	 1.1	 28.4	 7.0	 14.0	 7
	 9.2	 9.0	 2.0	 0.5	 21.5	 7.0	 14.0	 16
Dikinetids in brush row 3, number	 5.0	 5.0	 0.7	 0.2	 14.1	 4.0	 6.0	 9
	 5.9	 6.0	 0.9	 0.3	 15.4	 5.0	 7.0	 7
	 5.4	 5.0	 0.9	 0.2	 16.5	 4.0	 7.0	 16

a Data based on mounted and protargol-prepared (Foissner’s method) specimens from non-flooded Petri 
dish cultures. All well preserved cells available were used. Measurements in µm. CV – coefficient of vari-
ation in %, M – median, Max – maximum, Mean – arithmetic mean, Min – minimum, n – number of 
individuals investigated, SD – standard deviation, SE – standard error of arithmetic mean.
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convex, rarely concave. Cir-
cumoral kinety obovate, 
composed of ordinarily 
spaced dikinetids (on aver-
age three kinetids between 
two kineties each) forming a 
continuous row; oral basket 
not recognizable (Fig. 7.5a, 
e, j–p, 7.6e; Table 7.3).

Occurrence and ecology: Latispathidium arboricola nov. spec. was found at two con-
trasting sites in Costa Rica, viz., (i) at the type locality (mosses and lichens on trunk of coco 
palms near the seacoast, moderately saline, pH 5; see description of type locality above); and 
(ii) in soil from a horse pasture (formerly rain forest) on the Monte Verde in the central area 
of the country. Possibly, the last-mentioned habitat is usually preferred, as indicated by the 
rather small, slender body. In the non-flooded Petri dish cultures, Latispathidium arboricola 
was very rare at both sites.

Latispathidium simile nov. spec.
(Fig. 7.6f–h, 7.7a–s, 7.8a–l, Table 7.4)

Nomenclature: The species-group name simil·is, -is, -e (Latin adjective [m, f, n]; similar; 
Hentschel & Wagner 1996, p. 546) refers to the similarity with Edaphospathula brachycar-
yon Foissner & Xu, 2007 and Edaphospathula gracilis Foissner & Xu, 2007 (for revision of 
these two species, see Foissner & Xu 2007).

Diagnosis (based on several populations): Body size about 80 × 8 µm in vivo. Body 
very narrowly spatulate with oblique oral bulge about two thirds as long as widest trunk 
region. Two macronucleus nodules with a micronucleus in between. Extrusomes ovate and 
about 0.8 × 0.5 µm in size. Five or six ciliary rows, three anteriorly differentiated to moder-
ately conspicuous, strongly heterostichad (row 1 consisting of only 1 or 2 dikinetids), short 
(~15% of body length) dorsal brush with up to 5 µm long bristles.

Type locality: Humic soil of a fern epiphyte in the rainforest near the town of Cairns 
(17°S 145°E), Australia.

Type material: The protargol slide (Fig. 7.8a, b; accession number 2024/175) contain-
ing the holotype specimen (Fig. 7.7k, l) and two paratype slides (Fig. 7.8c–e; 2024/176, 
177) of the population from the type locality in Australia as well as four voucher slides (Fig. 

Fig. 7.6u, v Latispathidium arboricola 
nov. spec. (originals. Protargol slides). 
u, v: Voucher slide (u) and protocol 
(v) of a population from a horse pas-
ture in Costa Rica (V, voucher speci-
men; VD, voucher specimen drawn). 
Accession number: 2024/174.

continued on p. 241
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Fig. 7.7a–j Latispathidium simile nov. spec. (originals. a–e, 
h–j, Australian type population; f, specimen from Malaysia; g, 
specimen from Brazil. a–c, g–j, from life; d–f, protargol prepa-
ration). a: Right side view of a representative specimen, 80 µm. 
Arrow marks two slightly elongated, 12 µm long cilia at anterior 
end of brush row 3. b: Surface view showing cortical granula-
tion (granules about 0.5 × 0.3 µm). c: Extrusomes are minute, 
viz., about 0.8 µm long. d–f: Ventral views of early, middle and 
late dividers, 55 µm, 47 µm, 64 µm. Division occurs in the or-
dinary way, but the oral kinetofragments are minute, as in Pro-
tospathidium. Arrow in (d) marks the ventral opening of the 
circumoral kinety; this Apertospathula-like opening later dis-
appears (e, f ). g–j: Shape variability. The dorsal brush bristles 
are up to 7 µm long in the Brazilian specimens (g). B – dorsal 
brush, CK – circumoral kinety, E – extrusomes, EP – excretory 
pores of the contractile vacuole, KF – oral kinetofragments of 
opisthe, MA – macronucleus nodules, MI – micronucleus, OB 
– oral bulge.
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Fig. 7.7k–s Latispathidium simile nov. spec. (orig-
inals. k–o, r, s, Australian type population; p, q, 
specimens from Malaysia. k–r, protargol prepara-
tion; s, from life). k, l: Right and left side view of 
ciliary pattern and nuclear apparatus of holotype 
specimen, 51 µm. m–o: Ventral and lateral views 
of paratype specimens, about 80 µm. Arrowheads 
in (m) mark open ventral ends of circumoral kine-
ty. p, q: Ventral and left side view of ciliary pattern, 
58 µm, 67 µm. r, s: Dorsal brush. Note that row 1 
usually consists of only a single dikinetid (arrow-
heads). Arrow in (s) marks posterior tail of row 
3. B1–B3 – dorsal brush rows, CK – circumoral 
kinety, E – extrusomes, EP – excretory pores, F – 
fibres, MA – macronucleus nodules, MI – micro-
nucleus, OB – oral bulge.
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7.8f–l; 2024/178, 179, 180, 
181; population from Ma-
laysia) have been deposited 
in the Biology Centre of the 
Upper Austrian Museum in 
Linz (LI).8 

ZooBank registration: 
urn:lsid:zoobank.org :act: 
DA62BCF2-77CF-4FCB-
9B33-6DE9 8FF9E495

Remarks: The laterally 
located dorsal brush classify 
these populations in Lati-
spathidium, while the ven-
trally opened circumoral ki-
nety indicates a relationship 
with Apertospathula Foiss-
ner et al., 2002 (for revision, 
see Foissner & Xu 2007, 
p. 331). As the ciliature is 
more spathidiid than arcuo-
spathidiid, we classify them 
in Latispathidium. If further 
such species are found, they 
should be separated from 
Latispathidium at genus or 
subgenus rank.

The distinctive nuclear apparatus distinguishes Latispathidium simile nov. spec. from all 
congeners and most other spathidiids, except of some species of the genus Neocultellothrix 

8 Note by H. Berger: Foissner designated the specimens from Cairns, Australia (type locality) as holotype and para-
types. Thus, the slides containing specimens from Malaysia and designated as “voucher” do not belong to the type 
series (ICZN 1999, Articles 72.4.1, 72.4.6). The voucher slides with material from Malaysia also contain specimens of 
Neocultellothrix atypica (Wenzel, 1953) Foissner & Xu in Berger et al, 2025b (for details, see Chapter 13, that is, Berger 
et al. 2025b).

Fig. 7.8a–e Latispathidium sim-
ile nov. spec. (originals. Protargol 
slides). a, b: Slide (a) and protocol 
(b) containing holotype (H), para-
types (P), paratypes drawn (PD), 
and morphogenetic stage (MG). 
Accession number (LI): 2024/175. 
c–e: Slides (c, e) and protocol (d) 
containing paratypes (P) and para-
types drawn (PD). Accession num-
bers (LI): 2024/176, 177.
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Foissner in Berger et al., 
2025b, which are distinctly 
stouter (Berger et al. 2025b; 
Foissner 2003, p. 48; Foiss-
ner & Xu 2007, p. 267). 
Thus, it is easily identified 
by two features recognizable 
also in vivo, namely, the nu-
clear apparatus and the min-
ute extrusomes. However, 
the overall appearance high-
ly resembles Edaphospathula 
brachycaryon Foissner & Xu, 
2007 and Edaphospathula 
gracilis Foissner & Xu, 2007.

Description: Four pop-
ulations of Latispathidium 
simile nov. spec., discovered 
in habitats ranging from 
Australia to South America, 

have been investigated. However, detailed studies were done only on the Australian and Ma-
laysian specimens (Table 7.4). All populations match well, and thus the data are combined 
in the diagnosis and the description, but not in Table 7.4 (for a critical note on this practice, 
see Chapter 1, that is, Berger et al. 2025a).

Body size 50–110 × 6–12 µm in vivo, usually near 80–90 × 8–10 µm; very fragile and 
thus shrunken by up to 30% in protargol preparations, also changing the length:width ratio 

Fig. 7.8f–j Latispathidium simi-
le nov. spec. (originals. Protargol 
slides). f–j: Voucher slides (f, h, j) 
and protocols (g, i) of population 
from Malaysia (V, voucher speci-
men; VD, voucher specimen drawn; 
MGD, morphogenetic stage drawn). 
Accession numbers (LI): 2024/178, 
179, 180. W. Foissner designated 
the preparations as voucher slides 
and thus the “P” (for paratype speci-
men) and “PD” (for paratype drawn) 
are incorrect labels. The labelling 
for Latispathidium simile nov. spec. 
on the protocols was made in ink 
(black). These slides (f, h, j) also 
contain voucher material of Neo-
cultellothrix atypica (Wenzel, 1953) 
Foissner & Xu in Berger et al., 2025b 
(labelling on protocols [g, i] made 
with pencil and thus grey).
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from about 9:1 to near 6:1 because most specimens are more or less distinctly inflated in mid-
body, that is, in the nuclear area (Table 7.4). Body very narrowly spatulate to rod-shaped, 
often slightly curved; anterior end (oral bulge) oblique, posterior end narrowly rounded, 
widest usually in or behind mid-body; hardly flattened laterally (Fig. 7.6h, 7.7a, g–j, k, o–q; 
Table 7.4). Nuclear apparatus in or behind mid-body, conspicuous, although hyaline, be-
cause usually composed of two globular to broadly ellipsoidal macronucleus nodules and a 
globular micronucleus in between or beside; other macronuclear patterns (reniform, dumb-
bell shaped, or two more or less distinctly connected nodules) occur in about 30% of spec-
imens. Nucleoli scattered, globular; in vivo, a specimen with central nucleoli was observed 
(Fig. 7.6h, 7.7a, g, j, l, o–q; Table 7.4). Contractile vacuole in rear body end, about three 
excretory pores in pole area. Five to ten extrusomes attached to dorsal half of oral bulge, 
impregnate intensely in Malaysian specimens; very minute, that is, approximately 0.6–0.8 × 
0.4–0.6 µm in vivo and about 0.5 × 0.3 µm in protargol preparations, shape thus not exactly 
recognizable, likely ovate or very bluntly fusiform (Fig. 7.6g, 7.7a, c, p, q,). Cortex thin and 
very flexible, contains about seven granule rows between each two kineties; individual gran-
ules colourless and circa 0.5 × 0.3 µm in size, more refractive in Malaysian than in Australian 
specimens. Cytoplasm colourless and rather hyaline, contains some lipid droplets 1–3 µm 
across. Swims and crawls moderately fast, performing serpentine movements.

Somatic cilia about 8 µm long in vivo, arranged in five or six equidistant, bipolar, rath-
er loosely ciliated rows abutting on circumoral kinety; ventral row anteriorly more densely 
ciliated and connected with circumoral kinety. No ciliary rows between ventral row and 
brush row 1 because brush occupies left side of cell (Fig. 7.6f, g, 7.7a, k–q; Table 7.4). Dorsal 
brush three-rowed and fairly conspicuous because bristles up to 5 µm long in vivo, occupies 
only 12–15% of body length; conspicuous in preparations because row 1 usually consists of 
only one, rarely of two bristle pairs. Brush row 2 slightly longer than row 3, composed of up 
to 5 µm long, rod-shaped bristles gradually decreasing in length anteriorly and posteriorly; 
anterior bristle of dikinetids distinctly shorter than posterior. Row 3 similar to row 2, but 
bristles of dikinetids of same length and cilia of anterior tail elongated to 12 µm; posterior 
tail extends to mid-body with 2 µm long bristles (Fig. 7.7a, g, l, n, q–s; Table 7.4).

Fig. 7.8k, l Latispathidium simi-
le nov. spec. (originals. Protargol 
slide). k, l: Voucher slide (k) and 
protocol (l) containing specimens 
of population from Malaysia (label-
ling in black). Accession number 
(LI): 2024/181. This slide (k) also 
contains voucher material of Neo-
cultellothrix atypica (Wenzel, 1953) 
Foissner & Xu in Berger et al., 2025b 
(labelling in grey). Note that W. 
Foissner incorrectly designated the 
voucher specimens as paratypes (P); 
correct would be “V” (for voucher) 
(for details, see text).

continued on p. 245
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Table 7.4 Morphometric data on Latispathidium simile nov. spec. from Australian type locality (upper 
line; original data) and Malaysia (lower line; original data)a

Characteristic	 Mean	 M	 SD	 SE	 CV	 Min	 Max	 n

Body, length	 55.9	 53.0	 10.3	 2.3	 18.5	 43.0	 81.0	 21
	 59.6	 63.0	 10.7	 3.6	 18.0	 43.0	 77.0	 9
Body, width	 9.4	 9.0	 1.8	 0.4	 18.9	 7.0	 14.0	 21
	 10.2	 10.0	 3.2	 1.1	 30.9	 6.0	 15.0	 9
Body length:width, ratio	 6.1	 5.8	 1.3	 0.3	 21.4	 3.9	 9.3	 21
	 6.4	 6.3	 2.4	 0.8	 37.6	 3.3	 10.5	 9
Oral bulge, length	 6.4	 6.0	 1.1	 0.2	 16.7	 5.0	 8.0	 21
	 6.8	 7.0	 0.8	 0.3	 12.3	 6.0	 8.0	 9
Oral bulge, height	 2.1	 2.0	 0.7	 0.2	 35.1	 1.5	 4.5	 21
	 2.1	 2.0	 0.4	 0.1	 19.7	 1.5	 3.0	 9
Oral bulge length:body width, ratio	 0.7	 0.7	 0.2	 0.1	 23.2	 0.4	 1.0	 21
	 0.7	 0.6	 0.3	 0.1	 46.2	 0.5	 1.2	 9
Circumoral kinety to last dikinetid	 2.5	 2.0	 0.6	 0.1	 23.8	 2.0	 4.0	 21

of brush row 1, distance	 1.9	 2.0	 –	 –	 –	 1.0	 2.0	 9
Circumoral kinety to last dikinetid	 7.2	 7.0	 0.8	 0.2	 10.6	 6.0	 9.0	 21

of brush row 2, distance	 9.1	 9.0	 2.5	 0.8	 27.1	 5.0	 12.0	 9
Circumoral kinety to last dikinetid	 6.0	 6.0	 0.7	 0.2	 12.4	 5.0	 7.0	 21

of brush row 3, distance	 7.0	 7.0	 0.9	 0.3	 12.4	 6.0	 8.0	 9
Anterior body end to anteriormost	 24.6	 23.0	 5.5	 1.2	 22.2	 16.0	 38.0	 21

macronucleus nodule, distance	 27.7	 27.0	 5.5	 1.8	 19.7	 18.0	 34.0	 9
Macronucleus figure, length	 6.1	 6.0	 0.9	 0.2	 15.5	 5.8	 8.0	 21
	 5.9	 6.0	 0.8	 0.3	 13.3	 5.0	 7.0	 9
Macronucleus nodules, width	 5.1	 5.0	 0.6	 0.1	 12.3	 4.0	 7.0	 21
	 4.0	 4.0	 0.9	 0.3	 21.7	 3.0	 5.0	 9
Macronucleus nodules, number	 2.0	 2.0	 0.0	 0.0	 0.0	 2.0	 2.0	 21
	 2.0	 2.0	 0.0	 0.0	 0.0	 2.0	 2.0	 9
Micronuclei, length	 1.8	 2.0	 –	 –	 –	 1.5	 2.5	 21
	 1.8	 1.5	 –	 –	 –	 1.5	 2.5	 9
Micronuclei, width	 1.7	 1.5	 –	 –	 –	 1.5	 2.0	 21
	 1.6	 1.5	 –	 –	 –	 1.5	 2.0	 9
Micronuclei, number	 1.0	 1.0	 0.0	 0.0	 0.0	 1.0	 1.0	 21
	 1.0	 1.0	 0.0	 0.0	 0.0	 1.0	 1.0	 9
Circumoral dikinetids, number	 11.1	 11.0	 1.3	 0.3	 11.7	 9.0	 13.0	 21
	 9.8	 10.0	 1.0	 0.3	 9.9	 9.0	 12.0	 9
Somatic kineties, number	 5.1	 5.0	 –	 –	 –	 5.0	 6.0	 21
	 5.0	 5.0	 0.0	 0.0	 0.0	 5.0	 5.0	 9
Basal bodies in a right-side somatic	 37.9	 38.0	 6.7	 1.5	 17.8	 30.0	 50.0	 21

kinety, number	 33.8	 32.0	 8.3	 2.8	 24.6	 26.0	 52.0	 9
Dorsal brush rows, number	 3.0	 3.0	 0.0	 0.0	 0.0	 3.0	 3.0	 21
	 3.0	 3.0	 0.0	 0.0	 0.0	 3.0	 3.0	 9
Dikinetids in brush row 1, number	 1.1	 1.0	 –	 –	 –	 1.0	 2.0	 21
	 1.1	 1.0	 –	 –	 –	 1.0	 2.0	 9
Dikinetids in brush row 2, number	 7.0	 7.0	 1.0	 0.2	 13.9	 5.0	 9.0	 21
	 7.4	 7.0	 2.0	 0.7	 27.0	 5.0	 11.0	 9
Dikinetids in brush row 3, number	 5.6	 5.0	 0.8	 0.2	 14.6	 4.0	 7.0	 21
	 4.9	 5.0	 0.5	 0.2	 16.7	 4.0	 6.0	 9
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Oral bulge slanted by 25–55°, usually about 40°, inconspicuous because shorter by about 
30% than widest trunk region, less than 3 µm high, and gradually merging into body proper 
ventrally; surface flat to slightly concave. Circumoral kinety obovate, open ventrally with 
right end slightly shortened or commencing at same level as left; forms continuous row com-
posed of comparatively widely spaced dikinetids, occasionally producing an Edaphospathu-
la-pattern on left side. Faintly impregnated fibres originate from circumoral dikinetids and 
extend into the temporary cytostome; nematodesmata not recognizable (Fig. 7.6f–h, 7.7a, 
g–r; Table 7.4).

Notes on cell division: Some dividers (Fig. 7.7d–f ) show that (i) ontogenesis basically 
matches that of other spathidiids; (ii) the body becomes strongly inflated in the early stages; 
(iii) the macronucleus nodules fuse; (iv) the kinetofragments consist of three or four diki-
netids, as in protospathidiids; and (v) the circumoral kinety of the proter becomes circular, 
that is, the ventral cleft disappears in middle to late dividers.

Occurrence and ecology: We found Latispathidium simile nov. spec. at the type locality 
(epiphytic fern humus, pH 3.4; found in moderate number 12 d after wetting the air-dried 
sample; details, see type locality above); in Malaysia (moderately abundant in soil mosses 
from the fog rainforest on top of Mount G. Brinchang, Cameron Highlands); the Reunion 
Islands (brown soil mixed with some moss and grass litter from the highlands, pH 6.1; sam-
ple kindly provided by Ing. Klee, Munich, Germany); and in Brazil (Terra firma secondary 
rain forest soil from bank of Rio Negro in the surroundings of Hotel Tropical at Manaus, 
03°S 60°W; this is also the type locality of Neocultellothrix tortisticha (Foissner & Xu, 2007) 
Berger et al., 2025b). All these habitats are Gondwanan rainforest sites, indicating that Lati-
spathidium simile prefers this environment. As it is a highly characteristic species, it is either 
absent or very rare in Laurasia. With the slender, highly flexible body, Latispathidium simile 
is very well adapted to live in narrow soil pores.

Latispathidium brachyoplites nov. spec.
(Fig. 7.9a–o, 7.10a–r, Table 7.5)

Nomenclature: Apposite noun composed of the Greek words brachy (short; Hentschel & 
Wagner 1996, p. 136) and (h)oplites (soldier, extrusome in present case; Brown 1954, p. 
806); the species-group name refers to the minute, ovate extrusomes, a main feature of the 
species.

Table 7.4 Continued

Characteristic	 Mean	 M	 SD	 SE	 CV	 Min	 Max	 n

Monokinetids between circumoral	 3.0	 3.0	 0.8	 0.2	 27.9	 2.0	 5.0	 21
kinety and brush row 3	 3.0	 3.0	 0.5	 0.2	 16.7	 2.0	 4.0	 9

a Data based on mounted and protargol-prepared (Foissner’s method) specimens from non-flooded Petri 
dish cultures. Measurements in µm. CV – coefficient of variation in %, M – median, Max – maximum, 
Mean – arithmetic mean, Min – minimum, n – number of individuals investigated, SD – standard devia-
tion, SE – standard error of arithmetic mean.

continued on p. 247
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Fig. 7.9a–j Latispathidium brachyoplites nov. spec. (originals. a–g, 
from life; h–j, protargol preparation). a: Right side view of a rep-
resentative specimen, 120 µm. b: Frontal views of oral bulge. c, d: 
Shape variants. e, f: Resting (1.5 µm; e) and exploded 3.0 µm; f ) ex-
trusomes. g: Cortical granulation, granules about 0.7 × 0.4 µm. h–j: 
Ciliary pattern of right and left side of holotype specimen, 147 µm 
(oral bulge 14 µm). Arrowhead marks monokinetidal tail of brush 
row 3. Asterisk denotes lenticular area produced by the curve of the 
first ciliary row right of brush row 1. B1 – dorsal brush row 1, BA 
– oral basket, CK – circumoral kinety, E – extrusomes, MA – mac-
ronucleus, MI – micronucleus, OB – oral bulge.
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ous; multimicronucleate. Extrusomes ovate, 1.0–1.5 × 0.7–1.0 µm. On average 12 ciliary 
rows, three of them differentiated anteriorly to conspicuous, heterostichad (row 1 shortened 
by about 25%), moderately long (~20% of body length) dorsal brush with up to 10 µm long 
bristles in anterior region of row 2.

Fig. 7.9k–o Latispathidium brachyoplites nov. spec. (origi-
nals. k–n, protargol preparation; o, from life). k, l: Ventro-
lateral and dorsolateral view of ciliary pattern of a paratype, 
100 µm. m, n: Dorsal and ventral view of anterior body 
half of paratype. Note the short oral bulge. o: Dorsal brush, 
bristles drawn to scale. Arrow marks the up to 10 µm long 
bristles in anterior region of row 2. B – dorsal brush, B1–3 
– dorsal brush rows, CK – circumoral kinety, EP – excre-
tory pores of contractile vacuole, MA – macronucleus, MI 
– micronuclei, OB – oral bulge. Scale bar 25 µm.

Diagnosis: Body size about 120 × 18 µm 
in vivo. Body very narrowly spatulate to cy-
lindrical with oblique, ellipsoidal oral bulge 
approximately two thirds as long as widest 
trunk region. Macronucleus long and tortu-

continued on p. 249
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Fig. 7.10a–h Latispathidium brachyoplites nov. spec. (originals. 
a–c, from life; d–h, protargol preparation). a: Squashed spec-
imen showing various details. c, d: The extrusomes (arrows) are 
only 1.0–1.5 µm long and appear as bright dots in frontal view 
(arrowhead in b). d, e, g, h: Right (d, g) and left (e, h) side ciliary 
pattern, showing brush rows ending in middle third of oral bulge 
(arrowheads). f: Ventral view. B – dorsal brush, B1, B3 – dorsal 
brush rows, CK – circumoral kinety, E – extrusomes, FV – food 
vacuoles, G – cortical granules, MA – macronucleus, MI – micro-
nucleus, OB – oral bulge.
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Type locality: Sandy soil 
from a secondary decidu-
ous forest around the picnic 
site “Crocodile Pool” in the 
Hluhluwe Game Reserve 
(28°S 32°E), Republic of 
South Africa.

Type material: The pro-
targol slide (Fig. 7.10i, j; ac-
cession number 2024/182) 
containing the holotype 
(Fig. 7.9h–j) and four para-
type slides (Fig. 7.10k–r; 
2024/183, 184, 185, 186) 
have been deposited in the 
Biology Centre of the Up-
per Austrian Museum in 
Linz (LI).

ZooBank registration: 
urn:lsid:zoobank.org:act:B-
6 C C E F 8 E - 2 4 8 2 - 4 2 3 2 -
ACE2-6D87 E096913B

Remarks: Within Lati-
spathidium, only Latispath
idium truncatum and Lati
spathidium brachyoplites have 
a long, tortuous macronu-
cleus. However, both are easi-
ly distinguished by, inter alia, 
the extrusomes (about 7 µm 
and acicular vs. <2 µm and 
ovate) and the dorsal brush 
(without vs. with long bris-
tles). These features separate 
Latispathidium brachyoplites 

Fig. 7.10i–n Latispathidium brachyo
plites nov. spec. (originals. Protargol 
slides). i, j: Slide (i) and protocol (j) 
containing holotype (H) and para-
types (P). Accession number (LI): 
2024/182. k–n: Slides (k, m) and 
protocols (l, n) containing paratypes 
(P) and paratypes drawn (PD). Acces-
sion numbers (LI): 2024/183, 184.
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also from some similar spe-
cies of other genera, especial-
ly Spinispatha serpens (Kahl, 
1930b) Foissner, 2021 (pre-
viously Protospathidium ser-
pens (Kahl, 1930b) Foissner, 
1981), Edaphospathula para
doxa Foissner & Xu, 2007, 
and Spathidium procerum 
Kahl, 1930a.

Description: This new 
species was very rare 3 d after 
wetting the sample and dis-
appeared after sampling the 
percolate for preparations; 
in eight protargol slides, only 
13 specimens were found, in-
cluding two malformed cells. 
Nonetheless, the species can 
be properly described because 
detailed in vivo observations 
and 11 well-impregnated 
specimens are available; vari-

ability coefficients are fairly high, as usual for weak, growing or decreasing populations.
Body size 80–160 × 15–22 µm in vivo, usually about 120 × 18 µm, as calculated from 

some in vivo measurements and the morphometric data; length:width ratio highly variable, 
viz., 4.4–11.3:1 in impregnated specimens, on average near 6.6:1 both in vivo and in protar-
gol preparations (Table 7.5). Body usually very narrowly spatulate and slightly curved dor-
sally, rarely cylindroidal or somewhat obclavate, widest frequently behind mid-body, neck 
indistinct; anterior (oral) end oblique, posterior ordinarily rounded, rarely bluntly pointed 
or inflated due to the contractile vacuole contained (Fig. 7.9a, c, d, i, k, 7.10d–h). Macronu-
cleus in middle body quarters, long and tortuous; nucleoli globular to elongate, up to 6 µm 
long. On average seven, usually lenticular, rarely ellipsoidal micronuclei near or attached to 
macronucleus strand (Fig. 7.9a, j, k, 7.10a, h). Contractile vacuole in rear body end, some 
excretory pores in pole area. Extrusomes accumulated in margin of oral bulge, ovate and 
minute, that is, 1.0–1.5 × 0.7–1.0 µm in size; do not impregnate with the protargol method 
used. Discharged extrusomes ovate with an about 1.5 µm long process associated with a 
bright granule proximally (Fig. 7.9a, b, e, f, 7.10b, c). Cortex flexible, contains about four 

Fig. 7.10o–r Latispathidium brachyo
plites nov. spec. (originals. Protargol 
slides). o–r: Slides (o, q) and protocols 
(p, r) containing paratypes (P). Acces-
sion numbers (LI): 2024/185, 186.
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rows of conspicuous granules between each two kineties; granules about 0.7 × 0.4 µm in 
size, colourless, compact and thus strongly refractive and distinct in vivo; cortical fibre sys-
tem well impregnated and structured as in other spathidiids. Cytoplasm colourless, contains 
moderately many globular and irregularly shaped lipid droplets up to 3 µm across and some 
small food vacuoles with unidentifiable contents. Movement without peculiarities.

Somatic cilia about 8 µm long in vivo, arranged in an average of 12 equidistant, bipo-
lar, ordinarily spaced and ciliated rows abutting on circumoral kinety in typical Spathidium 

Table 7.5 Morphometric data on Latispathidium brachyoplites nov. spec. (original data)a

Characteristic	 Mean	 M	 SD	 SE	 CV	 Min	 Max	 n

Body, length	 107.9	 107.0	 22.4	 6.8	 20.8	 75.0	 147.0	 11
Body, width	 16.9	 17.0	 2.8	 0.8	 16.6	 13.0	 22.0	 11
Body length:width, ratio	 6.6	 5.8	 2.1	 0.6	 31.6	 4.4	 11.3	 11
Oral bulge, length	 10.9	 11.0	 1.9	 0.6	 17.6	 8.0	 14.0	 11
Oral bulge, height	 2.5	 2.5	 –	 –	 –	 2.0	 3.0	 11
Oral bulge length:body width, ratio	 0.7	 0.6	 0.2	 0.1	 31.0	 0.4	 1.1	 11
Circumoral kinety to last dikinetid	 16.1	 15.0	 3.2	 1.0	 19.7	 13.0	 22.0	 11

of brush row 1, distance
Circumoral kinety to last dikinetid	 21.4	 20.0	 4.6	 1.4	 21.5	 15.0	 30.0	 11

of brush row 2, distance
Circumoral kinety to last dikinetid	 20.4	 20.0	 4.7	 1.4	 23.0	 14.0	 28.0	 11

of brush row 3, distance
Anterior body end to macronucleus, distance	 30.7	 29.0	 7.2	 2.2	 23.5	 22.0	 47.0	 11
Macronucleus figure, length	 51.8	 45.0	 18.2	 5.5	 35.1	 30.0	 90.0	 11
Macronucleus, length (spread	 91.4	 80.0	 –	 –	 –	 55.0	 200.0	 11
and thus approximate)
Macronucleus, width (middle)	 3.3	 3.0	 0.6	 0.2	 19.8	 3.0	 5.0	 11
Macronucleus, number	 1.0	 1.0	 0.0	 0.0	 0.0	 1.0	 1.0	 11
Micronuclei, length	 3.3	 3.0	 0.7	 0.2	 21.6	 2.0	 4.0	 11
Micronuclei, width	 1.6	 1.5	 –	 –	 –	 1.0	 2.0	 11
Micronuclei, number	 7.2	 7.0	 1.8	 0.5	 24.8	 5.0	 10.0	 11
Somatic kineties, number	 11.3	 12.0	 1.3	 0.4	 12.0	 9.0	 13.0	 11
Basal bodies in a right-side kinety, number	 57.0	 55.0	 13.6	 4.1	 23.9	 35.0	 88.0	 11
Dorsal brush rows, number	 3.0	 3.0	 0.0	 0.0	 0.0	 3.0	 3.0	 11
Dikinetids in brush row 1, number	 12.0	 13.0	 2.3	 0.7	 19.4	 8.0	 15.0	 11
Dikinetids in brush row 2, number	 18.6	 18.0	 3.0	 0.9	 16.1	 15.0	 24.0	 11
Dikinetids in brush row 3, number	 14.3	 14.0	 2.8	 0.8	 19.6	 10.0	 18.0	 11
Circumoral dikinetids, number	 33.5	 33.0	 6.3	 1.9	 18.8	 26.0	 47.0	 11
Circumoral dikinetids between two somatic	 2.3	 2.0	 –	 –	 –	 2.0	 3.0	 11

ciliary rows on left side of body, number
Circumoral dikinetids between two somatic	 4.7	 5.0	 0.9	 0.3	 19.1	 4.0	 7.0	 11

ciliary rows on right side of body, number

a  Data based on mounted and protargol-prepared (Foissner’s method) specimens from a non-flooded Petri 
dish culture. Measurements in µm. CV – coefficient of variation in %, M – median, Max – maximum, 
Mean – arithmetic mean, Min – minimum, n – number of individuals investigated, SD – standard devia-
tion, SE – standard error of arithmetic mean.



Series Monographiae Ciliophorae, Number 6, Year 2025, pages 213–255 / 252

Foissner W., Xu K. & Berger H.

pattern, an unusual mode in Latispathidium usually having the right-side rows separated 
from the circumoral kinety. Somatic kinety right (ventral) of brush row 1 usually rather dis-
tinctly convex anteriorly, producing lenticularly widened ventrolateral area subapically (Fig. 
7.9a, h–k, 7.10h; Table 7.5). Dorsal brush dikinetidal, three-rowed and heterostichad, con-
spicuous because bristles up to 10 µm long in anterior portion of row 2; all rows commence 
with some ordinary cilia anteriorly and continue as somatic kineties posteriorly. Brush row 1 
distinctly shorter than rows 2 and 3, composed of an average of 12 dikinetids associated with 
clavate bristles 3 µm (anterior bristle of dikinetids) to 4 µm (posterior bristle) long. Brush 
row 2 longest, composed of an average of 18 dikinetids slightly more narrowly spaced than 
those of rows 1 and 3; bristle length similar as in row 1, except for anterior region having pos-
terior basal body of dikinetids associated with an up to 10 µm long, rod-shaped bristle. Row 
3 slightly shorter than row 2, composed of an average of 14 rather widely spaced dikinetids 
associated with very short bristles 1 µm (anterior bristle of dikinetids) to 2 µm (posterior 
bristle) long; followed by a monokinetidal tail extending to second third of body with 1 µm 
long bristles (Fig. 7.9a, i, j, l, m, o, 7.10c, h; Table 7.5).

Oral bulge of ordinary distinctness, oblique, about two thirds as long as widest trunk 
region, in vivo 3–4 µm high and rather distinctly separate from body proper; ellipsoidal to 
oblong with pointed ventral end in frontal view, surface flat to slightly concave; cytopha-
ryngeal opening not recognizable. Circumoral kinety cuneate to narrowly obovate, slightly 
∞-shaped in lateral view; continuous, composed of an average of 33 dikinetids each associ-
ated with a cilium, a nematodesma, and a fibre extending to bulge centre. Nematodesmata 
rather distinct because bundled and intensely impregnated (Fig. 7.9a–c, h–l, n, 7.10d, f–h; 
Table 7.5).

Occurrence and ecology: Latispathidium brachyoplites nov. spec. was found only at the 
type locality, where it was very rare in the non-flooded Petri dish culture. However, this 
might have been caused by too early fixation of the culture, which was only 3 d old. The very 
sandy, acidic soil (pH 5.2 in water) contained many humus particles and grass roots, and the 
1–2 cm thick litter layer was spotted with whitish accumulations of fungal hyphae.
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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
Akidodes 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, 200T, 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

Index
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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 Apocolpodidium 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
Arcuospathidium australe 439, 440, 441, 442, 

443
Arcuospathidium bulli 41, 85
Arcuospathidium 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 virungense 7
Arcuospathidium vlassaki 214
arenicola, Protospathidium 5, 8
Armatospathula 7
Armatospathula costaricana 7
Armatospathula periarmata 7
Armatospathula plurinucleate 7
armatum, Semispathidium 311, 312, 313T, 

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, Levispatha 418
Australothrix 434

Balantidion 143, 206
bavariense bavariense, Spathidium 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, Parakahliella 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, Anatoliocirrus 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, 129T, 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, 435, 

436K, 443
coemeterii, Spathidium 435, 443
Colpoda 152
Colpoda cavicola amicronucleata 9
Colpoda fastigata 207
Colpoda formisanoi 9
Colpoda inflata 149
Colpoda maupasi 103
colpodid(s) 1
Colpodidium Colpodidium horribile 8
Colpodidium Colpodidium microstoma 8
Colpodidium Colpodidium trichocystiferum 8
Colpodidium horribile, Colpodidium 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 elongatus, Pseudoprorodon 

359, 360
Cranotheridium foliosum 304, 306
Cranotheridium foliosus 303, 304
Cranotheridium Ps.? elongatum 360
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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, Spathidium 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, Ilsiella 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
Epispathidium 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, 192T, 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 Apocolpodidium 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
faurefremieti, Spathidium 33, 41, 86, 87T, 

337, 358
faurei, Centrospathidium 127, 128, 128K, 

134, 136
faurei, Spathidium 86, 136
fenestrate, Rostrophrya 14
fluviatilis, Bursaria 418
foliosum, Cranotheridium 304, 306
foliosum, Semibryophyllum 281, 283T, 283, 

285, 285K, 291, 303
foliosus, 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, Protospathidium 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, Parakahliella 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

Ilsiella elegans 9
inermis, Edaphospathula 8
inflata, Colpoda 149
inflatum, Spathidium 289

japonica, Cultellothrix 445
japonica, Neocultellothrix 433, 435, 436K, 

445
japonicum, Arcuospathidium 435, 445
japonicum, Pseudomonilicaryon 8
japonicum, 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 teres 335, 336, 337, 338
Lacrymaria truncata 218, 221
Lacrymaria truncatum, Spathidium 219, 221
Lacrymaria, Spathidium 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

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

Latispathidium truncatum bimacronuclea-
tum 215, 217T, 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
lieberkühni, Spathidium 136, 337
lieberkühnii, Prorodon 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, 
370T, 371T, 378, 380, 401

longichilum longichilum, Pharyngospathid-
ium 367, 369K, 370, 371T, 372, 373, 374, 
375, 376, 377, 378, 386, 387, 401

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

longichilum, Pharyngospathidium longichi-
lum 367, 369K, 370, 371T, 372, 373, 374, 
375, 376, 377, 378, 386, 387, 401

longicolum, Spathidium 314
longinucleatum, Neospathidium 129, 134, 

367, 400, 400K, 401, 413T, 422
longiseta, Apertospathula 6
longitricha, Enchelys 8
loyezae, Legendrea 211
lucidum, Spathidium 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 Colpodidium 8
microthoracids 83
minima, Gastrostyla 14
minutum, Centrospathidium 127, 128, 128K, 

137, 138
minutum, Spathidium 339
mucosa, Metacystis 1, 15
multinucleata, Actinobolina 8
multinucleatum, Arcuospathidium 149

multistriata, Supraspathidium 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, Arcuospathidium 6
muscorum, Levispatha 43, 47, 58
Myriokaryon 337, 360, 361
Myriokaryon lieberkuehnii 358, 360, 362
Myriokaryonidae 337, 368

namibicola, Protospathidium 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

Neospathidium 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, 427T

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
Parakahliella halophila 9
paucistriata, Cultellothrix 7, 435, 448
paucistriata, Neocultellothrix 433, 435, 436K, 

448
pelobia, Apertospathula 6
pelobium, Arcuospathidium 6
pentadactyla, Plagiocampa 9
periarmata, Armatospathula 7
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-
forme 155, 160, 162, 367, 369, 369K, 370, 
370T, 371T, 378, 380, 401

Pharyngospathidium longichilum longichi-
lum 367, 369K, 370, 371T, 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 serranoi 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
Prorodon lieberkuehnii 336, 337
Prorodon lieberkühnii 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
pseudobavariense, Pharyngospathidium 367, 

369, 369K, 370T, 371, 389, 398, 422
Pseudocohnilembus sp. 270
Pseudocolpodidium, bradburyarum, Colpodid-

ium 8
Pseudofuscheria magna 418
Pseudoholophrya 143, 207
Pseudokreyella etoschensis 9
Pseudomonilicaryon 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, Tetrahymena 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, 313T, 

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, Spathidium 423
seppelti, Spathidium 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., Pseudocohnilembus 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 bonneti 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, 44T, 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 lieberkuehnii 337
Spathidium lieberkühni 136, 337
Spathidium lionoliforme 447
Spathidium lionotiforme 435, 446, 447
Spathidium longicaudatum 117, 119
Spathidium longicolum 314
Spathidium lucidum 414
Spathidium macrostoma 149
Spathidium macrostomum 141, 149, 367, 372, 

374
Spathidium metabolicum 92
Spathidium 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 saprophilum 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, Enchelydium 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, 217T, 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, Spathidium 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
velhoi, 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, 129T, 138
verruculosum, Centrospathidium 129, 134, 135
virugense, Arcuospathidium 7
virungense, Arcuospathidium 7
vlassaki, Arcuospathidium 214
Vorticella astyliformis 103

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