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Abstract

Hypotrichous ciliates collected in the plankton and soil samples from a temporary pond in Buenos Aires province, Argen-
tina, were characterized after live observations and protargol impregnation. Apoamphisiella hymenophora (Stokes) Berger 
is redescribed and the neotype material deposited. Apoamphisiella hymenophora differs from its congeners in having 2 
macronuclear nodules, 1 contractile vacuole with anterior and posterior collecting canals, the absence of cortical granules, 
2 cirri behind the rightmost frontal cirrus, 1 postoral cirrus, 6 dorsal rows of dikinetids along with scattered dikinetids on 
the right body margin, and 3–9 caudal cirri arranged in groups at the ends of dorsal rows 1, 2, and 4. Rigidohymena can-
dens, R. quadrinucleata, Histriculus histrio, Gastrostyla steinii, and Pseudouroleptus caudatus are new for the Argentine 
microfauna. Since especially the soil ciliates have been almost unexplored in South America, the results from the present 
investigation describe and contribute to the knowledge of the diversity of these microorganisms within this geographical 
region. 
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Introduction

Ciliates are among the most diverse groups of microorganisms in the Protozoa kingdom, numbering at about 8,000 
known species (Lynn 2008). Nevertheless, ciliate diversity still remains highly underestimated because of a 
combination of circumstances—namely, undersampling, misidentifications, the lack of trained taxonomists 
interested in ciliates mostly outside Europe and China, and the lack of conservation programs that focus on 
microorganisms, among other shortcomings (Foissner 2006, 2008). The number of free living ciliates has been 
estimated to be as many as 30,000 different species (Foissner 2006). Freshwater and soil ciliates from the 
Neotropical Region have been only little investigated through modern methods, such as silver impregnation, 
electron microscopy, and/or molecular-genetic techniques. In the last decade, Paiva and Silva-Neto (2004a, b, c, 
2005, 2006, 2007, 2009), Paiva et al. (2009, 2012), Küppers et al. (2006, 2007a, b, 2009, 2011), and Küppers and 
Claps (2010, 2012) described the morphology and phylogeny of either new or poorly known ciliates from Brazil 
and Argentina. Indeed, the soil ciliates in particular are almost uninvestigated in South America.

Hypotrichous ciliates are generally dorsoventrally flattened, substrate-oriented organisms and characterized by 
the presence of compound cilia called cirri on the ventral surface along with rows of dikinetids on the dorsal 
surface (Lynn 2008). 

The present work provides morphological and biometric data on six hypotrichous ciliates based on 
observations on live and protargol-impregnated organisms. Apoamphisiella hymenophora (Stokes, 1886) Berger, 
1999 is redescribed and neotype material deposited. The other ciliates represent new records for the Argentine 
microfauna. 
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Material and methods

Plankton as well as soil samples were taken from a temporary pond located 40 km south of the city of La Plata, 
near the locality of Poblet in the Buenos Aires province, Argentina (for details see Küppers et al. 2007a). Plankton 
samples were obtained during the hydroperiod, whereas the soil samples from the pond bed were taken during 
drought phases between the years 2004 and 2008.

During the hydroperiod, specific physicochemical conditions of the water were measured with a 
multiparameter probe (Horiba, Japan)—e. g., water temperature, dissolved-oxygen concentration, electrical 
conductivity, and pH. Apoamphisiella hymenophora was also recorded in a temporary pond covered by floating 
macrophytes, located near the city of Dolores, Buenos Aires province (see Küppers & Claps 2010). In the 
laboratory, raw cultures were established in Petri dishes with the addition of crushed wheat kernels. Soil ciliates 
were studied after rewetting soil samples following the non-flooded Petri dish method (Foissner 1992); sometimes 
crushed wheat kernels were also added to stimulate bacterial growth to serve as food source for the ciliates. Ciliates 
were observed in vivo under stereoscopic and bright-field microscopes, at magnifications of 40×, 100×, 400×, as 
well as with a high-power 1,000× oil-immersion objective. After fixation with Bouin solution, ciliates were silver-
impregnated according to Wilbert (1975) and the impregnated specimens observed, measured, and photographed 
under the bright-field microscope. Drawings were made with the aid of a camera lucida. Voucher slides have been 
deposited in the Museo de La Plata with the following accession numbers: Rigidohymena candens MLP-71, R. 
quadrinucleata MLP-72, Histriculus histrio MLP-73, Gastrostyla steinii MLP-75, and Pseudouroleptus caudatus 
MLP-74. The neotype of Apoamphisiella hymenophora is MLP-77 and the voucher slide of a population found in 
Dolores is MLP-76. Terminology follows Lynn (2008) and Berger (1999, 2008), and the taxonomy is after Berger 
(1999, 2006, 2008) and Foissner and Stoeck (2008). The descriptions of species below follow the order of 
appearance found in Berger (1999).

Results and discussion

Phylum Ciliophora Doflein

Order Hypotricha Stein

Oxytrichidea Ehrenberg

Rigidohymena candens (Kahl, 1932) Berger, 2011 
(Table 1; Figs. 1, 5 A)

Morphology. Body size in vivo 126–154 × 35–42 µm, elongate elliptical in outline and rigid. Nuclear apparatus 
composed of 2 macronuclear nodules and 2–4 micronuclei. Contractile vacuole in mid-body, on the left margin 
(Fig. 1 A). Without cortical granules. Cytoplasm transparent. Ventral somatic ciliature composed of the typical 
oxytrichid 18 frontal-ventral-transverse groups of cirri. Transverse cirri slightly or not protruding beyond posterior 
cell end. Marginal rows of cirri discontinuous posteriorly (Figs. 1 B, 5 A). Dorsally with 6 rows of bristles, with 3 
(rarely 4) caudal cirri at the end of kineties 1, 2, and 4 (Fig. 1 C). Oral ciliature composed of 26–39 adoral 
membranelles and paroral and endoral membranes arranged in the Cyrtohymena pattern. Buccal cavity large and 
deep. Adoral zone of membranelles occupying about 40% of total body length (on average of protargol-
impregnated specimens).

Comments. The infraciliature of R. candens is in agreement with those observed by other authors in different 
geographic locations; however, the Argentine specimens are smaller in size (126–154 µm vs. greater than 150 µm 
in length) and transverse cirri are located more anteriorly than in other populations (Berger 1999). Rigidohymena 
candens from Argentina resembles R. inquieta (Stokes, 1887) Berger, 2011 considering the body size, but the 
Argentine strain presents 3 postoral and 2 pretransverse ventral cirri against a total of 4 cirri (1 postoral or 
pretransverse cirrus is absent) in R. inquieta (Grolière 1975; Berger 1999). The species described by Pätsch (1974) 
as Oxytricha candens Kahl, 1932 is similar to the Argentine strain in body size and the presence of 3 postoral and 2 
pretransverse ventral cirri, although the cited author stated that it is flexible. Regarding the relative position of 
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transverse cirri, the Argentine isolate resembles the species described by Stein (1859) as Oxytricha platystoma
Ehrenberg, 1831 (now Steinia platystoma (Ehrenberg) Diesing) and preliminary classified as R. inquieta by Berger 
(1999). However, we consider the data available on the specimen described by Stein (1859) rather insufficient in 
order to treat it as a different species that could be conspecific with the Argentine isolate. For this reason, we prefer 
to classify the Argentine species as a slightly different population of R. candens. 

Occurrence and ecology. Rigidohymena candens had been previously recorded in freshwater and moss 
samples from Germany, Austria, France, Ivory Coast, Tasmania, and Australia (Berger 1999). In South America, 
this species had also been found in Peru (Berger 1999) and Brazil (Hardoim & Heckman 1996), although no 
illustrations or morphometric details were provided. The species represents a new finding for Argentina and was 
recorded during August 2003, July and August 2004, and June 2005 in plankton samples under the following 
physicochemical conditions: electrical conductivity 1,233–2,760 µS cm-1, dissolved oxygen concentration 5.6–9.6 
mg L-1, temperature 2.4–9.4 ºC, and pH 5–8.6. Food vacuoles contained pennate diatoms, desmids, and the ciliates 
Halteria grandinella (Müller) Dujardin and Cyclydium sp.

TABLE 1. Morphometric data on Rigidohymena candens (Rc), R. quadrinucleata (Rq), Histriculus histrio (Hh), and 
Gastrostyla steinii (Gs). Measurements are in μm. AZM, adoral zone of membranelles; CV, coefficient of variation; M, median; 
Max, maximum value; Min, minimum value; n, number of observations; SD, standard deviation; Spp, species; ?, arithmetic 
mean; * anterior nodule; ** “amphisiellid cirral row”. 

Character Spp M Min Max SD CV(%) n

Body, length in vivo Rc 135.8 136.5 126.0 154.0 8.8 6.5 10

Rq 134.0 130.0 130.0 150.0 8.9 6.7 5

Hh 166.0 168.0 140.0 182.0 18.8 11.3 7

Gs 151.0 154.0 119.0 168.0 18.7 12.4 8

Body, width in vivo Rc 39.2 42.0 35.0 42.0 3.6 9.2 10

Rq 58.0 55.0 50.0 70.0 7.6 13.1 5

Hh 85.0 84.0 63.0 98.0 14.2 16.7 7

Gs 70.9 77.0 63.0 77.0 5.8 8.2 8

Body, length Rc 137.2 140.0 112.0 168.0 16.3 11.9 25

Rq 168.3 175.0 130.0 210.0 22.8 13.5 15

Hh 152.2 150.5 140.0 168.0 10.0 6.6 10

Gs 138.1 133.0 96.6 175.0 18.9 13.7 25

Body, width Rc 43.1 42.0 35.0 56.0 5.6 13.0 25

Rq 78.7 80.0 45.0 110.0 17.2 21.9 15

Hh 72.8 77.0 63.0 77.0 5.9 8.1 10

Gs 69.3 70.0 49.0 84.0 9.8 14.1 25

AZM, length Rc 54.6 56.0 49.0 63.0 5.3 9.8 25

Rq 66.6 70.0 55.0 75.0 7.4 11.2 15

Hh 76.6 77.0 63.0 84.0 7.7 10.1 10

Gs 61.9 63.0 49.0 77.0 7.8 12.6 25

Basis of largest membranelle, 
length

Rc 8.5 8.0 7.0 10.0 1.0 11.8 10

Rq 11.4 11.5 9.5 13.0 1.1 9.7 10

......continued on the next page
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TABLE 1. (Continued)

Character Spp M Min Max SD CV(%) n

Hh 10.4 10.0 9.0 11.5 1.0 10.4 5

Gs 13.3 13.5 11.0 17.0 2.0 14.9 10

Anterior end to paroral, 
distance

Rc 8.8 8.0 6.0 13.0 2.2 26.1 10

Rq 11.3 11.5 9.0 14.0 1.4 12.5 10

Hh 23.0 22.0 21.0 26.0 2.0 8.6 5

Gs 11.7 11.5 10.0 14.0 1.1 9.9 10

Anterior end to buccal cirrus, 
distance

Rc 17.9 19.5 10.0 22.0 4.1 22.8 10

Rq 27.1 27.0 20.0 34.0 4.9 18.1 10

Hh 24.4 24.0 22.0 28.0 2.3 9.4 5

Gs 23.3 24.0 19.0 26.0 2.2 9.7 10

Anterior end to posteriormost 
frontoventral cirrus, distance

Rc 38.8 39.0 33.0 43.0 2.7 7.0 10

Rq 47.8 48.5 35.0 60.0 8.1 17.0 10

Hh 42.0 41.0 40.0 46.0 2.5 6.0 5

Anterior end to posteriormost 
postoral ventral cirrus, distance

Rc 76.7 75.5 66.0 85.0 5.7 7.4 10

Rq 107.0 100.0 85.0 130.0 17.6 16.4 10

Anterior end to postoral ventral 
cirrus, distance

Gs 68.2 67.0 58.0 84.0 7.1 10.5 10

Postoral ventral cirri V/3–V/4, 
distance in between

Rc 16.9 15.5 10.0 28.0 5.2 30.8 10

Rq 23.4 27.0 15.0 30.0 7.7 33.1 10

Posteriromost transverse cirrus 
to posterior cell end, distance

Rc 19.6 19.5 16.0 24.0 2.8 14.4 10

Rq 12.3 11.5 9.0 18.0 3.0 24.5 10

Hh 23.0 24.0 20.0 27.0 2.7 11.9 5

Gs 12.8 13.0 9.0 18.0 2.5 20.1 10

Macronuclear nodules, number Rc 2 2 2 2 0 0 25

Rq 4 4 4 4 0 0 15

Hh 2 2 2 2 0 0 10

Gs 4.5 4.0 4 8 1.1 25.4 25

Macronuclear nodules*, length Rc 22.4 21.2 17.0 29.4 3.0 13.3 25

Rq 26.2 26.0 20.0 33.0 4.2 16.0 10

......continued on the next page
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TABLE 1. (Continued)

Character Spp M Min Max SD CV(%) n

Hh 33.7 33.9 29.4 39.2 3.0 8.9 10

Gs 17.8 16.8 11.2 25.9 3.7 20.9 20

Macronuclear nodules*, width Rc 13.3 12.6 10.0 23.3 3.1 23.3 25

Rq 20.8 21.5 15.0 25.0 3.1 15.1 10

Hh 14.3 14.0 11.9 18.2 1.8 12.9 10

Gs 10.4 10.1 7.7 14.0 1.5 14.7 20

Micronuclei, number Rc 2.5 2.0 2 4 0.7 27.5 20

Rq 2.3 2.0 2 3 0.6 24.7 3

Hh 2 2 2 2 0 0 10

Gs 2.3 2.0 1 4 1.5 65.4 3

Micronucleus, length Rq 4.6 4.5 4.0 6.0 0.6 12.6 8

Hh 6.3 6.3 5.6 7.0 0.6 9.4 10

Gs 3.2 2.1 2.0 5.6 2.0 63.4 3

Micronucleus, width Rc 2.9 2.8 2.1 3.7 0.4 14.6 25

Rq 4.2 4.0 3.0 6.0 0.8 20.1 8

Hh 4.8 4.9 4.2 5.6 0.4 8.5 10

Gs 3.2 3.1 2.1 4.5 0.9 27.8 8

Membranelles, number Rc 35.1 36.0 26 39 3.0 8.7 25

Rq 34.8 35.0 33 39 1.7 4.8 10

Hh 52.8 54.0 47 56 2.8 5.3 9

Gs 37.4 36.0 27 51 6.5 17.3 25

Frontal cirri, number Rc 3 3 3 3 0 0 25

Rq 3 3 3 3 0 0 15

Hh 3 3 3 3 0 0 10

Gs 3 3 3 3 0 0 25

Buccal cirri, number Rc 1 1 1 1 0 0 25

Rq 1 1 1 1 0 0 15

Hh 1 1 1 1 0 0 10

Gs 1 1 1 1 0 0 25

Frontoventral cirri, number Rc 4 4 4 4 0 0 25

Rq 4 4 4 4 0 0 15

Hh 4 4 4 4 0 0 10

......continued on the next page
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TABLE 1. (Continued)

Character Spp M Min Max SD CV(%) n

Frontoventral row**, number 
of cirri

Gs 13.1 13.0 12 16 1.0 8.1 25

Postoral ventral cirri, number Rc 3 3 3 3 0 0 25

Rq 3 3 3 3 0 0 10

Hh 3 3 3 3 0 0 10

Gs 1.0 1.0 1 2 0.2 19.2 25

Pretransverse ventral cirri, 
number

Rc 2 2 2 2 0 0 25

Rq 2 2 2 2 0 0 6

Hh 2 2 2 2 0 0 10

Gs 2.3 2.0 2 3 0.5 20.7 25

Transverse cirri, number Rc 5.0 5.0 5 6 0.2 3.9 25

Rq 5 5 5 5 0 0 15

Hh 5 5 5 5 0 0 10

Gs 4.1 4.0 4 5 0.4 9.0 25

Left marginal row, number of 
cirri

Rc 16.1 16.0 13 22 2.1 12.8 25

Rq 19.2 19.0 16 21 1.7 9.1 8

Hh 31.5 29.0 29 43 5.6 17.9 6

Gs 29.6 30.0 24 35 3.5 11.8 25

Right marginal row, number of 
cirri

Rc 20.8 21.0 16 24 1.9 9.2 25

Rq 20.2 20.0 18 22 1.4 6.8 8

Hh 48.1 46.5 44 57 5.0 10.4 6

Gs 32.0 33.0 23 38 4.4 13.8 25

Dorsal kineties, number Rc 6 6 6 6 0 0 25

Rq 6.1 6.0 6 7 0.3 5.2 10

Hh 6 6 6 6 0 0 10

Gs 6 6 6 6 0 0 25

Caudal cirri, number Rc 3.1 3.0 3 4 0.3 8.9 25

Rq 3 3 3 3 0 0 6

Hh 0 0 0 0 0 0 10

Gs 3.0 3.0 3 3 0 0 25

x
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FIGURE 1. Morphology of Rigidohymena candens (A–C) and R. quadrinucleata (D–F) from life (A, D) and after protargol 
impregnation (B, C, E, F). A, B, D, E. Ventral view. C, F. Dorsal view. B, buccal cirrus; C, caudal cirri; CV, contractile vacuole; 
E, endoral; F, frontal cirri; FV, frontoventral cirri; LM, left marginal cirri; Ma, macronucleus; Mi, micronucleus; P, paroral; PO, 
postoral cirri; PT, pretransverse cirri; RM, right marginal cirri; T, transverse cirri; 1–6, dorsal rows of bristles 1 to 6. Scale bars= 
30 µm (B, C), 50 µm (E, F).
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Rigidohymena quadrinucleata (Dragesco & Njine, 1971) Berger, 2011 
(Table 1; Figs. 1 D–E, 5 B, C)

Morphology. Body size in vivo 130–150 × 50–70 µm; elliptical in shape and rigid. Nuclear apparatus composed of 
4 macronuclear nodules and 2–3 micronuclei (very often faintly impregnated). Contractile vacuole equatorial on 
the left body margin, with anterior and posterior collecting canals (Fig. 1 D). Cortical granules absent. Cytoplasm 
transparent, with 3.7 µm-lipid droplets and 2.5 µm long refractive crystals. Ventral ciliature in the typical 
oxytrichid 18-cirri pattern (Figs. 1 E, 5 B). Marginal rows of cirri discontinuous posteriorly. Dorsally with 6 (rarely 
7) rows of bristles and 3 caudal cirri at the ends of dorsal kineties 1, 2, and 4 (Fig. 1 F). Oral ciliature composed on 
average of 35 membranelles and paroral and endoral membranes arranged in the Cyrtohymena pattern. Buccal 
cavity large and deep. Adoral zone of membranelles occupying about 40% of total body length (on average of 
protargol-impregnated specimens).

We found some individuals in middle and late morphogenetic stages of binary fission. In middle dividers, the 
cirri originate from 6 independent primordia each for the proter and opisthe. In late dividers, the dorsal kinety 3 
fragments posteriorly and two dorsomarginal rows originate in the vicinity of right marginal rows of the proter and 
opsithe (Fig. 5 C).

Comments. The morphometric characteristics of the Argentine population of R. quadrinucleata generally 
coincide with the descriptions of other authors (Dragesco & Njine 1971; Dragesco & Dragesco-Kernéis 1986; 
Dragesco 2003; Foissner 1984). Some minor differences, however, were observed between the Argentine isolate 
and other populations from different geographical locations—namely, the presence of collecting canals in the 
contractile vacuole vs. their absence, and the number of dorsal rows of bristles (6, rarely 7 in the Argentine 
population vs. consistently 6). The population from Rwanda, described by Dragesco (2003), also presents a higher 
number of frontal (frontal plus frontoventral and buccal) and ventral (postoral and pretransverse) cirri than the 
Argentine population.

Unfortunately, we were unable to obtain molecular-genetic data or witness a complete morphogenesis. 
According to Berger (2006), the presence of dorsomarginal kineties and the fragmentation of dorsal kinety 3 would 
place this hypotrich in the oxytrichid dorsomarginalians. Moreover, the rigid body, the absence of cortical granules, 
and the fact that cirrus V/3 is distinctly displaced posteriorly and possibly not involved in anlage formation led 
Berger (2011) to transfer this and the formerly described species to the Stylonychinae, within the new genus 
Rigidohymena Berger, 1999. Unfortunately, since we were unable to observe the participation of cirrus V/3 in 
anlage formation, this trait still must be checked in R. quadrinucleata.

Occurrence. Rigidohymena quadrinucleata had been previously recorded in soil and freshwater samples by 
other authors in Cameroon, Austria, Namibia, Antarctica, and Brazil (Berger 1999). Dragesco (2003) had also 
found this species in Rwanda. Foissner et al. (2002) had mentioned reliable records of its presence in all 
biogeographic regions in both soil and freshwater samples. In Argentina, R. quadrinucleata represents a new 
finding, having been recorded in soil samples collected in May and rewetted in August 2008.

Histriculus histrio (Müller, 1773) Corliss, 1960 
(Table 1; Fig. 2)

Morphology. Body size in vivo 140–182 × 63–98 µm; elliptical in shape and rigid. Nuclear apparatus composed of 
2 macronuclear nodules and 2 micronuclei. Contractile vacuole equatorial, on the left body margin (Fig. 2 A). 
Cortical granules absent. Cytoplasm transparent. Ventral ciliature in the typical oxytrichid 18-cirri pattern (Fig. 2 
B). Marginal rows of cirri confluent posteriorly. Dorsally with 6 rows of bristles; caudal cirri absent (Fig. 2 C). Oral 
ciliature composed of 47–56 membranelles and paroral and endoral membranes arranged in the Oxytricha pattern. 
Adoral zone of membranelles occupying about 50% of total body length (on average of protargol-impregnated 
specimens).

Comments. The morphometric characteristics of this H. histrio isolate generally match those observed by 
other authors in different geographical locations (Foissner & Gschwind 1998; Berger 1999). The undulating 
membranes are curved and intersect each other as in the neotype (Foissner & Gschwind 1998), instead of being 
moderately curved or almost parallel (Berger 1999). Unlike the observations of Gupta et al. (2006) on the 
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population from Tübingen, Germany, however, the transverse cirri do not protrude beyond posterior end of the cell 
in the Argentine isolate. 

Occurrence and ecology. Histriculus histrio has a widespread geographic distribution, occurring in Europe, 
Asia, Australia, and America (Berger 1999). In Argentina, the species had been previously mentioned by Seckt 
(1924), although without providing any morphological description. In the present study, the species was found in 
December 2004 in plankton samples, under the following environmental conditions: electrical conductivity 1,830 
µS cm-1, dissolved oxygen concentration 4.5 mg L-1, temperature 19.2 ºC, and pH 6.2.

FIGURE 2. Morphology of Histriculus histrio from life (A) and after protargol impregnation (B, C). A, B. Ventral view. C.
Dorsal view. Labels see Fig. 2. Scale bar= 30 µm.

Apoamphisiella hymenophora (Stokes, 1886) Berger, 1999 
(Tables 2, 3; Figs. 3 A–C, 6)

Improved diagnosis. Body size in vivo 160 (112–210) × 63 (56–77) µm. Two macronuclear nodules and one 
contractile vacuole with anterior and posterior collecting canals. Cortical granules absent. Ventrally with 2 cirri 
behind the rightmost frontal cirrus and 1 postoral cirrus. Dorsally with 6 rows of dikinetids, with rows1–3 almost as 
long as body, row 4 conspicuously shorter anteriorly, dorsomarginal row 5 extending from the anterior end up to 
the equatorial region, dorsomarginal row 6 located in anterior third of body, and scattered dikinetids between row 3 
and dorsomarginal row 5; 3–9 caudal cirri, arranged in groups at the ends of dorsal rows 1, 2, and 4.

Neotype material. To our knowledge, no type material of A. hymenophora has been deposited in a scientific 
repository. Therefore, the protargol-impregnated slide deposited in the Museo de La Plata, Buenos Aires province, 
Argentina (accession number MLP-77) is designated as the neotype. According to Article 75.3 of the ICZN (1999), 
the neotypification of A. hymenophora is justified because: i. The taxonomic status of the species is clarified and 
data  and  description  provided  are  sufficient to ensure its recognition ii. Differentiation of A. hymenophora from
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FIGURE 3. Morphology of Apoamphisiella hymenophora (A–C) and Gastrostyla steinii (D–F) from life (A, D) and after 
protargol impregnation (B, C, E, F). A, B, D, E. Ventral view. C, F. Dorsal view. Labels see Fig. 2. Scale bars= 30 µm (B, C), 
50 µm (E, F).
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related taxa (mainly A. tihanyiensis, see comments below) is accomplished. iii. Type material was inexistent from 
the original description by Stokes (1886). Grimes and L’Hernault (1978) described the species after electron 
microscopy and protargol impregnations but type material was not designated. vi. The protargol slide containing 
the neotype is deposited in the Museo de La Plata, Argentina.

Type locality. The locality of isolation is a temporary pond about 40 km south of the city of La Plata, near the 
locality of Poblet in the Buenos Aires province, Argentina (35° 05' S, 57° 48' W). The species was found in 
plankton samples.

Redescription. Body size 112–210 × 56–77 µm in vivo; elliptical in shape with both ends rounded and the 
anterior end slightly curved to the right. Length to width ratio about 2.5:1, both under live observation and after 
protargol impregnation. Dorsoventrally flattened and flexible. Nuclear apparatus composed of 2 macronuclear 
nodules and 3–4 micronuclei. Contractile vacuole on the left margin at midbody with anterior and posterior 
collecting canals. Cortical granules absent. Cytoplasm colorless with refractive 1-µm crystals irregularly 
distributed (Fig. 3 A). Somatic ciliature composed of 3 frontal cirri, 2 cirri behind the rightmost frontal cirrus, 1 
buccal cirrus, 2 ventral rows of cirri, 1 postoral cirrus, 6–8 transverse cirri, and 2 marginal rows of cirri. Right 
ventral row of cirri begins behind the distal membranelles and left ventral row at about the level of the posterior 
third of the oral apparatus (Figs. 3 B, 6 A, C). Rightmost transverse cirri slightly protrude beyond the posterior end 
of the cell. Marginal rows of cirri not confluent posteriorly. Right marginal row begins at about the same level as 
the rightmost ventral row, terminating slightly posterior to the right transverse cirri. Left marginal row terminates 
posteriorly, almost at the end of the cell. The dorsal surface usually presents 6 rows of dikinetids. Dorsal rows 1–3 
almost as long as body, row 4 being conspicuously shorter anteriorly and extending from the equatorial region up to 
the cell's posterior end; dorsomarginal row 5 extends from the anterior end up to the equatorial region; 
dorsomarginal row 6 located in the anterior third of the body; with scattered dikinetids between row 3 and 
dorsomarginal row 5 anteriorly (Figs. 3 C, 6 B). One individual out of 10 presented a short extra dorsomarginal 
row. Dorsal bristles 4.2 (3.5–5.0) µm (n= 10) in length after protargol impregnation. On average with 6 caudal cirri 
at the ends of rows 1, 2, and 4; usually separated in groups of 2–3 at the end of row 1, 2–3 at the end of row 2, and 
1–3 at the end of row 4. Oral apparatus composed of 40–61 adoral membranelles and paroral and endoral 
intercepting each other optically and arranged in the Cyrtohymena pattern. Buccal cavity rather deep and wide; 
lateral cilia emerging from the adoral membranelles and buccal lip covering proximal membranelles. The adoral 
zone of membranelles represents 40% of the total body length (as calculated on the basis of averaged values of 
protargol-impregnated specimens). 

Occurrence and ecology. Near the locality of Poblet, the species was recorded in December 2003, November 
and December 2004 in plankton samples, under the following physicochemical conditions: electrical conductivity 
1,600–2,190 µS cm-1, dissolved oxygen concentration 4.5–7.1 mg L-1, temperature 17.8–20.8 ºC, and pH 6.2–6.3. 
The food vacuoles contained pennate diatoms, green algae, euglenids, and ciliates. In February 2004, A. 
hymenophora was also found in Dolores in a temporary pond covered by floating macrophytes (Lemna sp., 
Limnobium sp.), located on the margins of the provincial Route 63, km 10 (36º 18' 57" S, 57º 34' 55" W). The 
following water conditions were recorded in the pond from Dolores: electrical conductivity 3,940 µS cm-1, 
temperature 14.3 ºC, and pH 7.5. The food vacuoles contained testate amoeba, green algae, and pennate diatoms.

Comments. Apoamphisiella hymenophora was originally described by Stokes (1886) as Holosticha 
hymenophora Stokes, 1886, isolated from freshwater shallow pools, probably in New Jersey, USA (Berger 1999). 
Later, Lundin and West (1963) found this species in freshwater in Michigan, USA. Borror (1972) transferred H. 
hymenophora to the genus Paraurostyla Borror, 1972. Later, Berger (1999) finally reclassified P. hymenophora in 
the genus Apoamphisiella Foissner, 1997, but stated that synonymy with A. tihanyiensis could not be excluded. 
Stokes (1886) and Lundin and West (1963) based their descriptions on live observations and coincide in that A. 
hymenophora lacks cortical granules, has two contractile vacuoles, presents straight undulating membranes, the 
right ventral row of cirri begins near the distal membranelles while the left ventral row commences almost at the 
buccal vertex, and in the presence of only one cirrus behind the rightmost frontal cirrus. Although Berger (1999) 
interpreted as possible cortical granules the structures found near the cirri of H. hymenophora from figures 8–10 in 
Grimes & L’Hernault (1978), our findings on live observations coincide with Stokes (1886) and Lundin and West 
(1963) with respect to the absence of cortical granules. On the contrary, the Argentine isolate differs in certain 
features mentioned by Stokes (1886) and Lundin and West (1963)—namely, A. hymenophora from Argentina has 
only one contractile vacuole with anterior and posterior collecting canals, the undulating membranes are curved 
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and intersect each other optically, and two cirri are present behind the rightmost frontal cirrus. The presence of two 
contractile vacuoles in the species described by Stokes (1886) and Lundin and West (1963) was doubtful according 
to Kahl (1932); moreover, Berger (1999) mentioned that the second contractile vacuole possibly corresponds to the 
posterior collecting canal. The presence of straight undulating membranes in the species described by the first 
authors above is obviously a misobservation, and the second cirrus behind the rightmost frontal cirrus cited by 
them could have been confused with the first cirrus from the left ventral row of cirri.

TABLE 2. Morphometric data on Apoamphisiella hymenophora from the type locality (first row) and Dolores (second row). 
Measurements are in μm. Abbreviations as in Table 1.

Character M Min Max SD CV(%) n

Body, length 162.6 160.0 136.5 210.0 18.4 11.3 25

263.0 260.0 200.0 330.0 38.5 14.6 15

Body, width 66.7 70.0 45.0 84.0 8.7 13.1 25

95.3 90.0 70.0 120.0 12.6 13.2 15

AZM, length 65.3 63.0 40.0 98.0 13.7 21.1 25

92.6 100.0 80.0 110.0 10.3 11.1 15

Basis of largest membranelle, length 9.0 9.0 8.0 11.0 0.8 9.4 10

10.3 10.2 9.0 11.0 0.6 6.1 10

Anterior end to paroral, distance 19.0 19.5 13.0 22.0 2.5 13.5 10

28.4 28.5 24.0 31.0 2.2 7.8 10

Anterior end to buccal cirrus, distance 26.2 25.5 22.0 35.0 4.1 15.6 10

40.0 40.0 32.0 48.0 4.5 11.8 10

Anterior end to cirrus behind rigthmost 
frontal cirrus, distance

32.3 34.5 25.0 37.0 5.2 16.1 10

52.8 54.0 44.0 60.0 5.1 9.8 10

Anterior end to postoral cirrus, distance 58.8 59.5 50.0 67.0 5.7 9.8 10

94.2 95.0 86.0 103.0 5.0 5.3 10

Anterior end to right marginal row, 
distance

25.4 26.5 17.0 32.0 4.7 18.5 10

38.2 38.5 24.0 45.0 6.1 16.2 10

Anterior end to right ventral row, 
distance

19.4 19.5 17.0 22.0 2.1 11.1 10

31.5 32.0 23.0 39.0 5.5 17.5 10

Anterior end to left ventral row, distance 39.8 41.0 30.0 45.0 4.5 11.3 10

63.2 64.2 54.0 73.0 5.5 8.8 10

......continued on the next page
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TABLE 2. (Continued)

Character M Min Max SD CV(%) n

Posteriormost transverse cirrus to 
posterior end, distance

14.5 13.5 10.0 25.0 4.0 28.2 10

19.6 20.0 16.0 25.0 2.5 13.1 10

Macronuclear nodules, number 2.0 2.0 2 2 0 0 25

2.0 2.0 2 2 0 0 15

Macronuclear nodules*, length 26.5 25.0 18.2 40.0 5.0 18.9 25

41.3 39.5 33.0 60.5 7.5 18.2 12

Macronuclear nodules*, width 17.1 15.0 14.0 25.0 3.1 18.3 25

16.8 17.0 14.0 18.0 1.1 6.6 12

Micronuclei, number 3.6 4.0 3 4 0.5 13.9 25

7.7 8.0 6 12 1.6 21.0 15

Micronucleus, length 5.4 5.6 4.2 7.0 0.9 17.1 25

6.6 6.5 6.0 7.0 0.4 6.3 12

Micronucleus, width 4.8 4.9 3.8 7.0 0.9 17.9 25

6.3 6.2 6.0 7.0 0.4 6.1 12

Membranelles, number 49.0 49.0 40 61 5.9 12.1 25

58.8 61.0 54 63 2.8 4.8 15

Frontal cirri, number 3.0 3.0 3 3 0 0 25

3.0 3.0 3 3 0 0 15

Buccal cirri, number 1.0 1.0 1 1 0 0 25

1.0 1.0 1 1 0 0 15

Cirri behind right frontal cirrus, number 2.0 2.0 2 2 0 0 25

2.0 2.0 2 2 0 0 15

Postoral ventral cirri, number 1.0 1.0 1 1 0 0 19

1.0 1.0 1 1 0 0 15

Right ventral row, number of cirri 32.1 32.0 26 38 3.2 10.0 18

45.5 44.0 42 54 3.9 8.6 8

Left ventral row, number of cirri 22.0 22 16 28 3.2 14.5 18

31.7 31 29 37 2.6 8.4 8

......continued on the next page
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Grimes and L’Hernault (1978) made protargol impregnations, transmission and scanning electron microscopy 
of interphase and dividing specimens of A. hymenophora isolated in a small stream from New York, USA. Those 
authors were also able to keep specimens of the species in culture. Unfortunately, their descriptions and the 
morphometric characterizations are incomplete, thus justifying a redescription upon live observation and after 
protargol impregnation. The most remarkable features that led us to consider the Argentine strain as conspecific 
with A. hymenophora are the absence of cortical granules—in accord with the observations of Stokes (1886), 
Lundin and West (1963), and Grimes and L’Hernault (1978)—along with the presence of 6 dorsal kineties in a 
rather constant pattern—essentially in agreement with Grimes and L’Hernault (1978), although those authors did 
not describe this feature in detail. The relative length of right and left ventral rows of the species described by 
Grimes and L’Hernault (1978) could have also been misinterpreted since they stated and illustrated (see Fig. 30) 
that both rows begin almost posteriorly to the distal membranelles. An inspection of the scanning electron 
micrographs, however, reveals that the left row actually begins almost at the level of the posterior third of the 
buccal apparatus, as occurs in the Argentine strain. These observations on the Argentine population reject the 
possible synonymy of A. hymenophora with A. tihanyiensis mentioned by Berger (1999) since the former species 
differs in a fundamental way from the latter because of the absence vs. presence of cortical granules and the dorsal 
pattern of the ciliature (4 dorsal rows, 2 dorsomarginal rows, and scattered dikinetids between rows 3 and 5 vs. 4 
dorsal rows and an irregular field of dikinetids on the right body margin, respectively; Foissner 1997; Paiva & 
Silva-Neto 2004a). These species also differ in the number of postoral and caudal cirri (see Table 3). 

The dorsal pattern of A. hymenophora resembles that observed in two specimens (out of 14) of A. foissneri
Paiva & Silva-Neto, 2004 from Brazil; although, most of the specimens studied by Paiva and Silva-Neto (2004a) 
possessed 4 dorsal rows and an irregular field of dikinetids on the right margin. In addition, A. hymenophora differs 
from A. foissneri in the number of contractile vacuoles (1 vs. 2), the number of postoral ventral cirri (1 vs. 2), and in 
the slightly posteriorly protruding rightmost transverse cirri vs. the conspicuously protruding ones in the posterior 
end of body, respectively (Paiva & Silva-Neto 2004a). The differences of A. hymenophora from other species are 
mainly with respect to the presence, pattern, and color of cortical granules; the dorsal pattern of the rows of bristles; 
the number of contractile vacuoles; and the number of macronuclear nodules (Table 3). 

The other population of A. hymenophora found in Dolores, Buenos Aires province, has a greater size than the 
population found near Poblet and other previously cited ones along with a higher number of micronuclei and 
transverse cirri (Table 2, Fig. 6 C). We consider this species as conspecific with the population found near Poblet 
mainly because both lack cortical granules and share the same arrangement pattern of the dorsal and ventral 
ciliature. The higher number of marginal and ventral cirri could be related to the greater size of the Dolores 
population.

TABLE 2. (Continued)

Character M Min Max SD CV(%) n

Transverse cirri, number 7.1 7.0 6 8 0.7 10.7 25

9.0 9.0 8 10 0.5 5.5 9

Right marginal row, number of cirri 38.6 38.0 32 49 5.0 12.9 24

59.0 57.5 55 66 4.1 7.0 8

Left marginal row, number of cirri 41.5 41.5 34 51 4.4 10.6 24

51.7 52.0 46 58 3.9 7.5 8

Dorsal kineties, number 6.1 6.0 6 7 0.3 5.2 10

6.0 6.0 6 6 0 0 3

Caudal cirri, number 5.7 5.0 3 9 2.0 35.9 14

8.2 7.5 7 11 1.6 19.1 8

x
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TABLE 3. Morphological comparison among Apoamphisiella species. Only variable features were chosen.

Gastrostyla steinii Engelmann, 1862 
(Table 1; Figs. 3 D–F, 7 A–E)

Morphology. Body size in vivo 119–168 × 63–77 μm; with anterior and posterior ends rounded, left margin 
concave and right margin convex. Length to width ratio 2:1, both under live observation and after protargol 
impregnation. Dorsoventrally flattened. Body rigid. Nuclear apparatus with a variable number of macronuclear 
nodules, usually 4 (64%) but individuals with 5 (19.4%), 6 (9%), 7 (3%), and 8 (4.5%) nodules were also observed 
(n= 67). Macronuclear nodules ellipsoidal in shape, sometimes elongate ellipsoidal, bilobate, or with truncated 
ends; 1–4 globular micronuclei. Contractile vacuole equatorial or supraequatorial, on the left body margin (Fig. 3 
D). Cortical granules absent. Cytoplasm dark at low magnification (less than 100×), filled with refractive fat 
globules, mainly at the posterior end and the margins of the body. Somatic ventral ciliature composed of 3 anterior 
frontal cirri, 1 buccal cirrus, an irregular frontoventral row of 12–16 cirri, usually 1 postoral ventral cirrus, 2–3 
pretransverse ventral cirri, 4 (rarely 5) transverse cirri, and marginal rows of cirri that slightly overlap posteriorly 
(Figs. 3 E, 7 A). Transverse cirri not surpassing posterior end of body; marginal cirri as long as caudal cirri. 
Dorsally with 6 rows of bristles and 3 caudal cirri at the ends of rows 1, 2, and 4 (Figs. 3 F, 7 B). Oral apparatus 
composed of 27–51 adoral membranelles and endoral and paroral arranged in the Oxytricha pattern. Adoral zone of 
membranelles occupying on average about 45% of total body length (on average of impregnated cells).

Comments. The morphology of G. steinii from Argentina is in agreement with the findings of other authors 
(Grim 1970; Foissner 1982; Foissner et al. 1991, 2002; Berger 1999; Dragesco 2003). The Argentine isolate 

Character A. hymenophora A. tihanyiensis A. jurubatiba A. foissneri

Cortical granules Absent Citrine to pale 
yellow

Brown Absent

Contractile vacuoles, number 1, 2* (probably 
misinterpretation)

1 1 2

Macronuclear nodules, number 2 2 2–4 2

Cirri behind rigthmost frontal 
cirrus, number

2 2 3 2

Postoral cirri, number 1, up to 4** 1, 2 1 2

Transverse cirri, number 5–8 5–8 5–7 6–11

Dorsal rows of dikinetids, 
number

6, rarely 7; scattered 
dikinetids on the right 
side

Usually 4; scattered 
dikinetids on the 
right side

Usually 4; scattered 
dikinetids on the 
right side; rarely 3 
dorsomarginal 
kineties

Usually 4; scattered 
dikinetids on the 
right side; rarely 2 
dorsomarginal 
kineties

Caudal cirri, number 3–9 3–14 6–11 9–14

*Stokes (1886); 
**Grimes & L’Hernault 
(1978); Berger (1999); 
this study

Foissner (1997); 
Berger (1999); 
Paiva & Silva-Neto 
(2004a)

Paiva & Silva-Neto 
(2004a)

Paiva & Silva-Neto 
(2004a)
 Zootaxa  3626 (1)  © 2013 Magnolia Press  ·  69HYPOTRICHS FROM A TEMPORARY POND IN ARGENTINA



TERMS OF USE
This pdf is provided by Magnolia Press for private/research use. 
Commercial sale or deposition in a public library or website is prohibited.
presents a variable number of macronuclear nodules, although usually 4 nodules were observed. The biometry 
among individuals with 4 and those with more than 4 macronuclear nodules is very similar. Foissner (1982) found 
some individuals of G. steinii with 6 macronuclear nodules, but at low frequency (?= 4.2, n= 10). Concerning the 
number of macronuclear nodules, the Argentine isolate should be also compared with Gastrostyla muscorum Kahl, 
1932. This species was discovered by Kahl (1932) in moss samples near Hamburg, Germany and is different from 
G. steinii mainly because of the presence of 8 macronuclear nodules vs. usually 4, respectively. Unfortunately, G. 
muscorum has not been found since its original description, and our observations on G. steinii suggest that both 
species are very likely synonyms. This possibility was already mentioned by Berger (1999). With respect to the 
ciliature, cirrus IV/3 is slightly displaced to the left of the “frontoventral median row”, as in some African 
individuals (about 30%) recorded by Foissner et al. (2002). Certain morphogenetic stages of binary fission found in 
the protargol slides (Figs. 7 C–E) suggest that the middle portion of the frontoventral row is formed by only one 
cirrus, and the anlagen of the proter and opisthe develop independently. These characteristics are consistent with 
the diagnosis of the subgenus Gastrostyla (Gastrostyla) proposed by Foissner et al. (2002). 

Occurrence and ecology. Other authors had found this widely distributed species in soil and freshwater 
(Berger 1999; Foissner et al. 2002; Dragesco 2003). In the present study, G. steinii was recorded in soil samples 
during January 2004 and rewetted in September–October 2006 and January–February 2007. The food vacuoles 
contained wheat starch from the culture media, testate amoeba (Trinema sp.), and small ciliates such as 
Pleuronema sp., Cyclidium sp., Halteria grandinella, and Chilodonella sp.

FIGURE 4. Morphology of Pseudouroleptus caudatus from life (A) and after protargol impregnation (B, C). A, B. Ventral 
view. C. Dorsal view. Labels see Fig. 2. Scale bar= 50 µm.
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TABLE 4. Morphometric data on Pseudouroleptus caudatus. Measurements are in μm. Abbreviations as in Table 1.

Character M Min Max SD CV(%) n

Body, length in vivo 217.0 224.0 161.0 252.0 28.7 13.2 10

Body, width in vivo 73.5 70.0 56.0 105.0 13.3 18.1 10

Body, length 257.4 252.0 196.0 308.0 32.9 12.8 30

Body, width 77.0 70.0 49.0 112.0 16.3 21.2 30

AZM, length 73.9 72.4 63.0 91.0 7.8 10.6 24

Basis of largest membranelle, 
length

11.2 11.5 9.0 12.0 0.9 8.2 10

Anterior end to paroral, distance 18.9 18.0 16.0 24.0 2.6 13.9 10

Anterior end to buccal cirrus, 
distance

28.2 28.5 23.0 35.0 4.2 14.9 10

Anterior end to posteriormost 
cirrus behind rigthmost frontal 
cirrus, distance

35.2 36.5 28.0 43.0 5.3 15.1 10

Anterior end to postoral cirrus, 
distance

83.8 82.0 71.0 98.0 9.2 11.0 10

Anterior end to right marginal 
row, distance

19.7 18.0 13.0 31.0 5.8 29.7 10

Anterior end to right 
frontoventral row, distance

35.2 33.5 23.0 48.0 8.6 24.6 10

Anterior end to left frontoventral 
row, distance

27.1 28.0 22.0 32.0 3.6 13.2 10

Macronuclear nodules, number 2 2 2 2 0 0 30

Macronuclear nodules*, length 31.0 30.0 26.6 42.5 3.9 12.7 20

Macronuclear nodules*, width 12.3 11.2 8.4 16.8 2.2 17.7 20

Micronuclei, number 3.1 3.0 2 5 0.8 27.4 30

Micronucleus, length 8.2 8.4 4.9 10.5 1.7 21.1 20

Micronucleus, width 5.5 5.6 4.2 6.3 0.7 13.6 20

Membranelles, number 52.5 52.0 43 63 5.0 9.5 30

Frontal cirri, number 3 3 3 3 0 0 30

Buccal cirri, number 1 1 1 1 0 0 30

Cirri behind right frontal cirrus, 
number

1 1 1 1 0 0 30

Postoral cirri, number 1.1 1.0 1 2 0.3 28.7 10

Right frontoventral row, number 
of cirri

49.6 50.5 42 56 4.2 8.5 12

Left frontoventral row, number of 
cirri

58.0 60.0 42 63 6.4 11.1 10

Right marginal row, number of 
cirri

59.8 60.0 50 75 6.4 10.8 21

Left marginal row, number of 
cirri

55.3 55.5 40 70 7.4 13.4 20

Dorsal kineties, number 4 4 4 4 0 0 10

Caudal cirri, number 4.1 4.0 4 5 0.3 8.6 8

x
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FIGURE 5. Micrographs of Rigidohymena candens (A), and R. quadrinucleata (B–C) after protargol impregnation in ventral 
view. Late divider of R. quadrinucleata (C), showing the presence of two dorsomarginal kineties (arrowhead). Scale bars= 30 
µm (A), 50 µm (B, C).

Pseudouroleptus caudatus Hemberger, 1985 
(Table 4; Figs. 4, 7 F–I)

Morphology. Body size in vivo 161–252 × 56–105 µm; sigmoid in shape and flexible. Nuclear apparatus formed 
by 2 macronuclear nodules and 2–5 micronuclei. Contractile vacuole at the level of the buccal vertex on the left 
body margin, with two inconspicuous collecting canals. Colorless cortical granules arranged in longitudinal stripes 
among the dorsal rows of dikinetids. Cytoplasm dark at low magnification (less than 10×), due to the presence of 
refractive globules, sometimes densely packed at posterior end of body (Figs. 4 A, 7 I). Somatic ciliature formed by 
3 frontal cirri, 1 cirrus behind the rightmost frontal cirrus, 1 buccal cirrus, usually 1 postoral cirrus (Fig. 7 H), 2 
frontoventral rows of cirri, 2 marginal rows of cirri, 4 dorsal rows of bristles, and 4–5 caudal cirri (Figs. 4 B, 7 F). 
Rows of cirri slightly spiraled. Oral ciliature composed of 43–63 adoral membranelles and paroral and endoral 
intersect optically (Fig. 7 G). Adoral zone of membranelles occupying about 30% of total body length (on average 
of impregnated cells).

Comments. The Argentine isolate of P. caudatus corresponds to the subspecies described by Foissner et al. 
(2002) as P. caudatus caudatus from Africa, because of the relative length of the right frontoventral cirral row. The 
dense colorless cortical granulation, which feature had been overlooked by Hemberger (1985), is confirmed in the 
Argentine population. Foissner et al. (2002) had mentioned finding a Brazilian strain of P. caudatus caudatus that 
also presented colorless cortical granules. Two inconspicuous collecting canals not mentioned by other authors 
(Berger 1999; Foissner et al. 2002) were observed in the contractile vacuole of the Argentine population (Fig. 7 I). 
The morphometric data generally coincide with previous descriptions (Hemberger 1985; Olmo-Rísquez 1998; 
Foissner et al. 2002). We found a higher number of caudal cirri (4–5 vs. 3–4) than had Hemberger (1985) and 
Olmo-Rísquez (1998).
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FIGURE 6. Micrographs of Apoamphisiella hymenophora from the type locality (A, B) and Dolores (C) after protargol 
impregnation. A, C. Ventral view. B. Dorsal view. A. Arrowhead points to the two cirri behind the frontal cirri. B. Micronuclei 
(arrowheads). C. Increased micronuclei number (anterior arrowhead) and transverse cirri (posterior arrowhead). 1–5, 6, dorsal 
rows of bristles. Scale bars= 30 µm (A, B), 50 µm (C).

Occurrence and ecology. Pseudouroleptus caudatus was described from a forest soil and freshwater samples 
from Tambopata river in Peru (Hemberger 1985) and was subsequently found in sediment samples from the 
Guadarrama river in Spain (Olmo-Rísquez 1998) as well as in a rice-field soil from Zanzibar, Africa (Foissner et al. 
2002). The latter authors mentioned that this species had also been observed in Brazil. Paiva et al. (2009) collected 
P. caudatus in Brazil. In the present study, the species was found in soil samples obtained during January 2004 and 
rewetted at that time as well as in March-November 2006. It also developed from soil samples obtained during 
October 2004 and January 2005. These recordings constitute the first ones for the species in Argentina. The food 
vacuoles contained pennate diatoms, green algae, euglenids, testate amoeba (Arcella sp., Euglypha sp., Trinema 
sp.), and ciliates (Cinetochilum margaritaceum Perty).
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FIGURE 7. Micrographs of Gastrostyla steinii (A–E) and Pseudouroleptus caudatus (F–I) after protargol impregnation (A–H) 
and from life (I). A, C–H. Ventral view. B, I. Dorsal view. A. Individual with five macronuclear nodules. B. Arrowhead points 
to the caudal cirri. C–E. Middle (C) and late (E) dividers of G. steinii showing independent cirral anlagen in the proter (C) and 
the single cirrus from the middle part of the frontoventral row (D, E, arrowheads). F. Individual with testate amoeba in food 
vacuoles (arrowhead). G. Magnification of the oral zone. H. Postoral cirrus (arrowhead). I. Contractile vacuole (arrowhead). 
Scale bars= 50 µm (A, B, E, F, G, I), 20 µm (C, D), 30 µm (G, H).
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