
IntroductIon

To date, more than 400 species of ciliate have been 
identified from diverse habitats in Korea (Jung et al., 
2017; Kim et al., 2017; Park et al., 2017b; Choi et al., 
2018; Jung et al., 2018; Kim and Jung, 2018). Jung et al. 
(2017) listed the 331 ciliate species known in Korea as 
of 2016, and Park et al. (2017a) reported a further 38 un-
recorded ciliates (8 classes, 16 orders, 23 families, and 34 
genera) in the form of a checklist. Since then, additional 
new or previously unrecorded species have been discov-
ered or identified. 

In this study, we present new records for the ciliate 
species Apogonostomum pantanalense Foissner, 2016; 
Keronopsis polychaeta (Borror, 1966) Jankowski, 1979; 
Frontonia canadensis Roque and Puytorac, 1972, along 
with brief diagnoses. These species are classified into 
three genera, three families, three orders, and two classes.

MaterIals and Methods

We isolated two ciliates, A. pantanalense and K. poly
chaeta from moss-covered soil samples, whereas F. cana
densis was collected from seawater. The moss-covered 
soil samples were initially transferred to a laboratory, 
where they were dried at room temperature for approxi-

mately one week. In order to induce excystment, steril-
ized distilled water was poured onto the dried soil, which 
was thereafter maintained at room temperature. The ma-
rine sample was moved into petri dishes with rice grains 
as food sources, and maintained at room temperature. 
Using a bright-field microscope at × 50 to × 1,000 mag-
nification (Leica DM2500; Wetzlar, Germany), the three 
ciliates were examined as living specimens and follow-
ing protargol impregnation using the protocol reported 
by Foissner (2014). The taxonomic terminologies used 
for A. pantanalense, K. polychaeta, and F. canadensis 
follows those of Foissner (2016), Borror (1966), Pan et 
al. (2013), respectively.

results and dIscussIon

Class Spirotrichea Bütschli, 1889 
Order Sporadotrichida Fauré-Fremiet, 1961 
Family Gonostomatidae Small & Lynn, 1985 
  Genus Apogonostomum Foissner, 2016  
박각구하모충속 (신칭)

1.   Apogonostomum pantanalense Foissner, 2016 
다모박각구하모충 (신칭) (Fig. 1A, B)

Material examined. Moss-covered soil collected from 
Songdang-ri, Gujwa-eup, Jeju-si, Jeju-do Island, Korea 
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(33°26ʹN, 126°44ʹE), June 30, 2017.
Diagnosis. Size 115-165 × 40-80 μm after impregnation; 
body shape elongated ellipsoid having a tail-like poste-
rior end and narrow anterior end; buccal field occupied 
approximately 55% of body length; adoral zone compos-
ed of approximately 43 membranelles; paroral membrane 
composed of approximately 14 kinetids; 3 frontal and 2 
frontoterminal cirri; 1 buccal cirrus above anterior end of 
endoral and adjacent to paroral membrane; 6 or 7 ventral 
cirral pairs; 2 pretransverse and 4 or 5 transverse cirri; 
right and left marginal rows composed of approximately 
22 and 13 cirri, respectively; 3 dorsal kineties; 2 macro-
nuclear nodules with 2 micronuclei.
Voucher slide. A slide of protargol-impregnated speci-
mens has been deposited at the Nakdonggang National 
Institute of Biological Resources, Korea (NNIBR2018 
113IV1953).
Remarks. The Korean population of Apogonostomum 
pantanalense is simiar to the original description of the 
Brazilian population (Foissner, 2016). The Korean popu-
lation is, however, slightly differ from the Brazilian pop-
ulation in terms of the numbers of paroral kinetids (12-15 
vs. 14-26) and ventral cirral pairs (6 or 7 vs. 7-9). 

Order Stichotrichida Fauré-Fremiet, 1961 
Family Keronopsidae Jankowski, 1979 
Genus Keronopsis Penard, 1922 

2.   Keronopsis polychaeta (Borror, 1966) Jankowski, 
1979 다극모각모하모충 (신칭) (Fig. 1C, D)

Material examined. From moss-covered soil collected 

from Toseong-myeon, Goseong-gun, Gangwon-do, Korea 

(38°12ʹN, 128°30ʹE), October 21, 2017.
Diagnosis. Cell size approximately 140-155× 80-100 μm 
after protargol impregnation; ellipsoidal body outline, 
slightly cephalized, anterior and posterior ends slightly 
rounded; adoral zone occupied approximately 56% of 
body length, and composed of 42-50 adoral membranel-
les; 15-21 frontal coronal cirri; 4 frontoventral rows; 2 or 
3 buccal cirri; left and right frontoventral rows with 22-
29 and 30-35 cirri, respectively; left and right marginal 
rows composed of 29-32 and 29-38 cirri, respectively; 
5-7 transverse cirri; 3 dorsal kineties; 2 ellipsoidal mac-
ronuclear nodules and 2 or 3 micronuclei.
Voucher slide. A slide of protargol-impregnated speci-
mens has been deposited at the National Institute of Bio-
logical Resources, Korea (NIBRPR0000109475).
Remarks. Keronopsis polychaeta was originally describ-
ed as Paraholosticha polychaeta by Borror (1966), but 
was subsequently transferred to the genus Keronopsis on 
the basis of the presence of transverse cirri by Jankowski 

(1979). Although the Korean population of K. polychaeta 
is morphologically identical to the American population, 
they differ in terms of the habitat from which they were 
collected (moss-covered soil vs. tidal marsh pool, 3‰) 

(Borror, 1966).

Class Oligohymenophorea de Puytorac et al., 1974 
Subclass Peniculia Faure-Fremiet in Corliss, 1956
Order Peniculida Faure-Fremiet in Corliss, 1956 
Family Frontoniidae Kahl, 1926 전구섬모충과 (신칭)
Genus Frontonia Ehrenberg, 1838 전구섬모충속 (신칭)

Fig. 1. Photomicrographs of three ciliates based on live observations (A) and after protargol impregnation (B-E). A, B, Apogonostomum 
pantanalense, ventral view of live (A) and protargol impregnated (B) specimens, arrows indicate tail-like posterior end; C, D, Keronopsis 
polychaeta, ventral view of protargol impregnated specimen, arrowheads in (D) denote frontoventral rows; E, Frontonia canadensis, ventral 
view of protargol impregnated specimen. AZM, adoral zone of membranelles; BC, buccal cirri; Co, frontal corona; EM, endoral membrane; 
FT, frontoterminal cirri; Ma, macronucleus; PM, paroral membrane; PTC, pretransverse cirri; TC, transverse cirri; VK, vestibular kineties. 
Scale bars = 100 μm (A, C), 50 μm (B, E).
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3.   Frontonia canadensis Roque and Puytorac, 1972 
작은전구섬모충 (신칭) (Fig. 1E)

Material examined. Collected from seawater at Bongpo 
Port, Bongpo-ri, Toseong-myeon, Goseong-gun, Gang-
won-do, Korea (38°15ʹN, 128°34ʹE), October 22, 2017.
Diagnosis. Size approximately 95-110 × 45-60 μm after 
protargol impregnation; ellipsoidal body outline, anterior 
and posterior ends slightly narrow, body length to width 
ratio of 1.6-2.5 : 1; spindle-shaped extrusomes densely 
arranged beneath pellicle; buccal field approximately 19% 
of body length; approximately 88 somatic kineties; 3 or 
4 vestibular and 5 postoral kineties; peniculi 1-3 each 
with 4 kinety rows; 1 ellipsoidal macronucleus; one con-
tractile vacuole.
Voucher slide. A slide of protargol-impregnated speci-
mens has been deposited at the National Institute of Bio-
logical Resources, Korea (NIBRPR0000109476).
Remarks. Frontonia canadensis was originally describ-
ed by Roque and Puytorac (1972) and re-described by 
Pan et al. (2013). The Korean population of F. canaden
sis closely resembles the description of the Chinese pop-
ulation in terms of the body shape, the number of somat-
ic, postoral, and vestibular kineties, and the number of 
peniculi 1-3 kinety rows (Pan et al., 2013).
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