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Abstract

The peritrich ciliate Pachytrocha zhytomirensis n. sp. is described from the sewage treatment system of Zhytomir 
(Ukraine). The new species is characterized by an elongate, subgeniculate lorica sheltering a single zooid with an annular 
ridge and a peristomial lip thickened noticeably near the entrance to the infundibulum. When contracting, the upper part 
of the cell bends toward the wall of the lorica and the inflated edge of the peristomial lip covers the body. The 
macronucleus is ribbon-like and oriented parallel to the longitudinal axis of the cell. Cothurnia asymmetrica Sommer, 
1951 is recognized as a synonym of Pachytrocha cothurnoides Kent, 1882. 
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Introduction

The genus Pachytrocha Kent, 1882 was described by Kent (1882) for peritrichous ciliates from pond 
macrophytes. The type species is Pachytrocha cothurnoides Kent, 1882 by monotypy (Aescht 2001). 
Representatives of the genus have a tubular lorica with an external stalk like species of Cothurnia Ehrenberg, 
1831 and Pyxicola Kent, 1882, but differ from the former by possession of an asymmetrical thickening of the 
cell body and from the latter by absence of a secreted operculum that plugs the aperture of the lorica upon 
contraction. Subsequently, P. cothurnoides was reported by Dunning et al. (1888), Dalla Torre (1891), Fadeev 
(1929) (Pachytrocha cothurnioides) and Naidu (1965), Pachytrocha sp. was found by Paviour-Smith (1956). 
Pachytrocha was not recognized as valid by Bütschli (1887-1889), who synonymized it with Cothurnia. By 
contrast, Trueba (1978) synonymized Pachytrocha with Pyxicola based on the assumption that Kent (1882) 
mistakenly described individuals of a species of Pyxicola that had lost the operculum secreted on the side of 
the peristome as representatives of Pachytrocha.

In the recent extensive monographs on Cilophora the generic name Pachytrocha was cited both as valid 
name (Lom & Puytorac 1994; Lynn 2008) and as a junior synonym of Pyxicola (Jankowski 2007). Guhl and 
Guhl (1993) and Jankowski (2007) have interpreted records of Pachytrocha cothurnoides as young 
individuals of Pyxicola (especially Pyxicola pusilla (Wrześniowsky, 1866) in which the operculum was not 
yet developed. Jankowski (2007) also believed that Cothurnia asymmetrica Sommer, 1951 is the juvenile 

form of Pyxicola. 
Abundant individuals of a hitherto unknown species of loricate peritrich were observed during 

investigations of peritrichous ciliates in the aeration tanks of the sewage treatment system in Zhytomir, 
Ukraine in 2007. These ciliates had the enlargement of the peristomial lip that distinguishes representatives of 
the genus Pachytrocha. This paper describes the new species of the genus as Pachytrocha zhytomirensis n. sp. 
Based on our information, the genus Pachytrocha was restored and redescribed. 
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Material and methods

Activated sludge was collected from the sewage treatment plant from Zhytomir, Ukraine from February to 
June, 2007 at temperatures of 10-25º С, and concentrations of dissolved oxygen of 2.7-7.2 mg/L, and pH 
values of 7.15-7.77. The ciliates were investigated alive under a dissecting microscope and fixed in 4% 
formalin. Permanent preparations were made by staining with Heidenhain’s hematoxylin. Photomicrographs 
were made using a DC 1300 digital video camera.

Results and discussion

The ciliates we investigated from activated sludge were noticeable in that the contracted individual flexed its 
cell body toward the higher, convexly curved wall of the lorica. The peristomial lip is grossly and 
asymmetrically thickened on the side opposite this wall (Figs. 1, 2, 4), so that upon contraction the ciliate 
covers itself with this peristomial bulge (Figs. 3, 5, 8, 10), which is the hyperdeveloped edge of the 
peristomial lip. Closure of the lorica aperture with a structure in the area of the peristomial lip is a 
characteristic of both Pyxicola and Pachytrocha. However, in Pyxicola the ciliate blocks its lorica aperture 
with a secreted operculum that acts like a stopper in a bottle and is attached to the face of a protrusion that 
arises beneath the peristomial lip. This is facilitated by the fact that the aperture of the lorica is a narrow, 
cylindrical “neck” that is distinct from the rest of the lorica, which is rounded, ovoid, and distinctly inflated 
relative to the neck. By contrast, the sole representative of the genus Pachytrocha described so far, P. 
cothurnoides, lacks a secreted operculum and closes the aperture of the lorica with a swelling beneath the 
peristome (Kent 1882).

In the ciliates that we investigated, there was a large bulge in the peristomial lip near the opening to the 
infundibulum (invaginated passageway leading to the cytostome), and secreted operculum was absent. The 
characteristic closure apparatus meant that the ciliate belonged to the genus Pachytrocha, and a number of 
peculiarities indicated that these ciliates were a new species. 

The distinctive morphology and mode of function of the peristomial lip in the new species and in P. 
cothurnoides are sufficient to redefine the genus Pachytrocha and establish its validity. Cothurnia 
asymmetrica, which was described from the algae Cladophora sp. and Enteromorpha intestinalis and 
characterized by an asymmetrically thickened peristomial lip similar to the one we observed in our species, 
must be assigned to the genus Pachytrocha in our opinion. Based on the reported dimensions and morphology 
of C. asymmetrica (Sommer 1951), we believe that it should be a junior synonym of P. cothurnoides.

Living individuals of P. cothurnoides were found repeatedly and investigated in detail by Kent (1882) and 
Sommer (1951). As is evident from Peshkoff’s (1934) paper, individuals of Pyxicola carteri Kent, 1882 start 
to feed only when they have completed metamorphosis and have a developed operculum. In our investigations 
on Pyxicola from Ukrainian waterways, we also observed that the operculum was developed in all active, 
feeding organisms. Thus, we are certain that the type species of the genus Pachytrocha is not a young 
individual of Pyxicola. 

A description of the new species and redescription of the genus Pachytrocha are given below.

Pachytrocha zhytomirensis n. sp. 
(Fig. 1–11)

Deposition of types. Holotype slide with holotype organism (Heidenhain's hematoxylin) was deposited in the 
Schmalhausen Institute of Zoology (No. IP207). Paratype slides contain paratype organisms (Heidenhain's 
hematoxylin) were deposited in the same collection (No. IP208–IP210) and in the collections of the Natural 
History Museum, London, U.K. (No. 2009:6:12:1 – 2009:6:12:4).
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FIGURES 1–4. Living individuals of Pachytrocha zhytomirensis n. sp. 1, 2. Extended zooid (1—side view, arrow 
indicates annular ridge; 2—frontal view, arrow indicates tubular passageway for stalk through base of lorica, arrowhead 
marks sulcus in the swollen peristomial lip). 3. Contracted zooid in side view. 4. Anterior end of zooid showing the 
thickened peristomial lip. Scale bars: 50 µm.

Etymology: The specific name is of Latin derivation and reflects the geographical distribution of this 
species in the city of Zhytomir.

Diagnosis: Lorica colorless, elongate, tubular, tapering gradually toward each end, widest in basal half. 
Base of lorica rounded. The lorica two-layered, but exfoliation of endotheca from exotheca (the latter are 
terms proposed by Jankowski 1989 for inner and outer layers of lorica) well-marked only in region of base of 

lorica near scopula and stalk. Distal part of lorica curved at angle of approximately 20о with respect to 
longitudinal axis of body. Distal aperture moderately sloped, with even edges. Stalk consisting of three parts – 
exostyle, mesostyle and endostyle (Jankowski’s 1989 terms). External part of stalk (exostyle) relatively long 
and slender, provided with small basal disk at point of attachment to substrate. Mesostyle (stalk inside 
exotheca) wider than exostyle, longitudinally striated, and located in cone-shaped tubular passageway through 
base of lorica. Zooid attached to bottom of endotheca by low, wide disc (modified endostyle). 

Lorica with single zooid. Cell body elongate, with prominent, annular ridge located slightly aboral to 
midpoint of body. Pellicle with distinct transverse striations. Peristomial disc large, prominent. Peristomial lip 
wide, extending well beyond maximal body width and unequal in thickness. Ventral side of peristomial lip 
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near entrance to infundibulum extremely thick (twice as thick as dorsal side), with noticeable sulcus running 
transversely across it. When ciliate contracts, distal part of cell body bends toward concave side of lorica wall, 
and swollen edge of peristomial lip covers rest of cell body. Contractile vacuole located beneath peristomial 
lip near ventral wall of short infundibulum. Macronucleus elongate and ribbon-like with slightly recurved 
tips, oriented along longitudinal axis of body. Micronucleus located near aboral end of macronucleus. Adoral 
zone of cell body protruding as much as 37 µm from lorica when expanded. The telotroch is symmetric, 
elongated and cylindrical, without lamellar ring as in Cyclodonta Matthes, 1958. 

FIGURES 5–11. Photomicrographs of living Pachytrocha zhytomirensis n. sp. (7) and formalin-fixed zooids (5, 6, 8–
11). 5, 8, 10 –side views. 6, 7, 11 –frontal views. 9. Basal part of lorica in side view showing stalk and passageway 
through base of lorica (arrow). The two individuals are a zooid (at left) and telotroch (at right) formed by asexual 
division. 10. Lorica with zooid and telotroch (at left). 11. Attachment of one individual to the lorica of another. Scale 
bars: 25 µm.

Dimensions of body 90.0 – 98.5 x 10.0 – 17.0 µm (94.8 ± 2.3 x 13.9 ± 2.1; n = 18). Width of peristomial 
lip 17.5 – 23.7 µm (21.0 ± 2.1; n = 18). Dimensions of lorica 62.5–77.5 x 20.0–27.5 µm (71.8 ± 3.3 x 24.3 ± 
3.0; n = 30). Width of aperture 12.5 – 17.5 µm (15.9 ±1.5; n = 30). External stalk up to 20.0 µm long (16.6 
±4.0; n = 30). Width of exostyle approximately 2.5 µm. Dimensions of mesostyle approximately 3.5 x 5.0 µm. 
Dimensions of telotroch fixed in formalin approximately 35.0 x 21.0 µm.
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Differential diagnosis: The new species differs from Pachytrocha cothurnoides in shape of the lorica and 
by having an elongate zooid with a well-marked annular ridge. Pachytrocha cothurnoides has a less elongate 
lorica that is wider in relation to its width than in P. zhytomirensis n. sp. and its basal part is also more 
bulbous. Among all species from the closely-related genera Cothurnia and Pyxicola, the new species has 
several characters similar to Cothurnia angusta Kahl, 1933 (lorica shape, dimensions) and C. annulata 
Stokes, 1885 (partially lorica shape, cell body with annular ridge, the mesostyle located in tubular 
passageway). However, it differs from these species by having a peristomial lip that is unequal in thickness 
and when contracting, the upper part of the ciliate’s cell body bends toward the wall of the lorica.

Genus Pachytrocha Kent, 1882 emended

Diagnosis: Solitary peritrichous ciliates with epistyliform peristome and tubular, thin-walled, rigid lorica 
attached to substrate by means of external stalk. Portion of peristomial lip near entrance of infundibulum 
much wider than rest of lip. Secreted operculum absent; when contracted, cell body protected by thickened 
portion of peristomial lip. Genus with two known species: P. cothurnoides Kent, 1882 (type species), and P. 
zhytomirensis n. sp.
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