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New record of three Aspidisca species (Protozoa, Ciliophora) from

South Korea
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The morphology and infraciliature of three newly recorded Aspidisca species in Korea, two collected from the
eastern coast and one collected from Jeju Island, were investigated in vivo and after protargol impregnation.
The three species are as follows: A. dentata Kahl, 1928, A. hexeris Quennerstedt, 1869, and A. polystyla Stein,
1859. The three species are characterized by having a “polystyla-arrangement” of frontoventral cirri: 1) A.
dentata is characterized by having a broadly rotund body shape, a distinct peristomial spur, and a dorsal thorn;
2) A. hexeris is characterized by a broadly oval body shape, four projections along the left margin of body,
and the single peristomial spur; and 3) A. polystyla has the broadly rotund body shape, transverse cirri each
split into several parts (especially in vivo), and lacking of the peristomial spur. Among them, A. dentata and A.
polystyla are poorly known and lack morphological description based on silver staining. In the present study,
we provide a brief diagnosis, remarks, and photomicrographs.
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INTRODUCTION

Up to date, 662 ciliate species have been described in
Korea (National Institute of Biological Resources, 2022;
Jung et al., 2017). Of the 62 known Aspidisca species,
only eight species have been recorded in Korean habi-
tats: A. aculeata (Ehrenberg, 1982) Kahl, 1932; A. cicada
(Miiller, 1786) Claparéde & Lachmann, 1858; A. leptas-
pis Fresenius, 1865; A. lynceus (Miiller, 1773) Ehrenberg,
1830; A. orthopogon Deroux & Tuffrau, 1965; A. poly-
poda (Dujardin, 1841) Kahl, 1932; A. steini (Buddenbrock,
1920) Kahl, 1932; and A. turrita (Ehrenberg, 1831) Clapa-
réde & Lachmann, 1858 (Shin and Kim, 1988; Li et al.,
2010; Kim and Jung, 2018; Kim et al., 2018; 2020; Choi
et al., 2020). During a field survey of marine and brack-
ish water in Korean habitats, we identified three Aspi-
disca species previously unrecorded in Korea. Here, we
provide a brief diagnosis, remarks, and photomicrographs
in vivo and after protargol impregnation for each species.
The three congeners have a similar body size, the same
arrangement of frontoventral cirri, namely “polystyla-
arrangement”, and the same number of frontoventral and
transverse cirri and dorsal kineties, however, they differ
from each other mainly by: 1) the number of projections,

2) the absence/presence of the peristomial spur, and 3) the
absence/presence of the dorsal thorn.

MATERIALS AND METHODS

The three Aspidisca species were collected from ma-
rine water from the eastern coast of Korea and a brack-
ish water puddle on Jeju Island, Korea. Details about
sample locality are described in the ‘Material examined’
section for each species. Samples were collected by
gently stirring up bottom sediments. The brackish water
sample was transferred to the laboratory within a few
days. The marine samples were immediately transferred
to the laboratory. All cultures were kept in Plant culture
dishes at room temperature (ca. 18°C) for about three
months. Also, 1-3 wheat grains were supplied for each
culture to increase the number of the bacteria as a food
resource. The morphology of each species was studied
using a stereomicroscope (Olympus SZ11, Japan), a
light microscope (Olympus BX53) with differential in-
terference contrast at magnifications of 40-1000 X , and
photomicrographs were captured using a digital camera
(Olympus DP74). The protargol powder was synthesized
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using the method of Pan et al.(2013) and Kim and Jung
(2017). The protargol-impregnated specimens were pre-
pared using the ‘procedure A’ method of Foissner (2014).
The differential through-focal images of the protargol
impregnated specimens were merged using the software
of Helicon Focus 8.1.0 (HeliconSoft Ltd, Ukraine). The
basic terminology and taxonomic classification mainly
followed Lynn (2008) and Wu and Curds (1979).

REsuLTs AND DiIscussioNn

Phylum Ciliophora Doflein, 1901
Class Spirotrichea Biitschli, 1889
Subclass Hypotrichia Stein, 1859
Order Euplotida Small & Lynn, 1985
Suborder Euplotina Jankowksi, 1979
Family Aspidiscidae Ehrenberg, 1830
Genus Aspidisca Ehrenberg, 1830

1. Aspidisca dentata Kahl, 1928 (Fig. 1)

Material examined. Marine water (salinity 34.8%o, tem-
perature 9.7°C) collected from Anin Beach, Gangdong-my-
eon, Gangneung-si, Gangwon-do, Korea (37°44'2"N, 128°
5926"E) on January 3, 2022.

Diagnosis. Size 33-39 X29-34 um in vivo and 26-
28 X 21-27 um after protargol impregnation (n = 3); body
broadly rotund; cortex rigid, with a single conspicuous
peristomial spur along left margin, dorsal side ornament-
ed with distinct ridges along dorsal kineties and a single
thorn about 18 um in vivo and about 10 um after protargol
impregnation (Fig. 1B, D); anterior adoral zone of mem-
branelles (AZM1) about 4 um long with 4 membranelles,
posterior adoral zone of membranelles (AZM?2) about 10
um long after protargol impregnation and with 10-12
membranelles; 7 frontoventral cirri in “polystyla-arrange-
ment”; 5 transverse cirri, only the leftmost cirrus splits
into 2 parts (Fig. 1A, C); 4 dorsal kineties with 4-6, 6-9,
5-8, and 6 dikinetids in dorsal kineties 1-4, respectively;
cytoplasm colorless; 1 horseshoe-shaped macronucleus,
micronucleus not observed.

Distribution. Germany, North Sea, South Korea.
Remarks. Aspidisca dentata is a poorly known species
and lacks sufficient morphological data. The Korean
population of A. dentata is similar to the type population
described by Kahl (1928) in all available aspects except
the number of transverse cirri. Kahl (1928) reported that
A. dentata has six transverse cirri, however, the Korean
population usually has five transverse cirri, of which two
parts are distinguishable in vivo and after protargol im-
pregnation from the leftmost cirrus (Fig. 1A, C), giving
the impression that it has six transverse cirri. Considering
the presence of a distinct thorn on the dorsal side, three
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species namely A. aculeata, A. herbicola Kahl, 1932,
and A. turrita should be compared to A. dentata. Both A.
herbicola and A. turrita differ from A. dentata in having
‘lynceus-arrangement’ (vs. ‘polystyla-arrangement’) of
frontoventral cirri (Wu and Curds, 1979; Foissner, 1994).
Also, A. herbicola, which has both peristomial spur and
dorsal thorn, is a freshwater species, while A. dentata is a
marine species (Wu and Curds, 1979). Aspidisca dentata
can be easily distinguished from both A. aculeata and A.
turrita by the presence (vs. absence) of a peristomial spur
(Kahl, 1928; 1932; Wu and Curds, 1979; Li et al., 2008).
Voucher slides. One slide with protargol-impregnated
specimens was deposited at the National Marine Biodi-
versity Institute of Korean (MABIK PR00044190).

2. Aspidisca hexeris Quennerstedt, 1869 (Fig. 2)

Material examined. Brackish water (salinity 12.8%o, tem-
perature 33.5°C) collected from Yongdumbeong, Sin-
yang-ri, Chuja-myeon, Jeju-si, Jeju-do, Korea (33°57’
38.90"N, 126°17"7.30"E) on August 19, 2021.
Diagnosis. Size 32-33 X26-29 um in vivo and 23-
30 X 21-25 pum after protargol impregnation (n =7); body
shape broadly oval; cortex rigid with a single peristomi-
al spur and 4 projections along left margin (Fig. 2A-C);
AZM1 about 7 pum long with 7-8 membranelles, AZM2
about 10 um long after protargol impregnation and with
10-12 membranelles; 7 frontoventral cirri in “polysty-
la-arrangement”; 5 transverse cirri, each transverse cirrus
not separated except the leftmost one, which splits into 2
parts; 4 dorsal kineties with 8-9, 8-10, 8-12, 9-10 diki-
netids in dorsal kineties 1-4, respectively; cytoplasm col-
orless; 1 macronucleus horseshoe-shaped, micronucleus
not observed (Fig. 2D, E).

Distribution. China, South Korea.

Remarks. The Korean population of Aspidisca hexeris
is similar to the Chinese population in all features except
the body size (23-30 X 21-25 um vs. 34-43 X 25-36 pm
after protargol impregnation) (Jiang et al., 2013). Aspi-
disca hexeris is unique among the genus Aspidisca in
having one conspicuous peristomial spur and four small
projections along the left margin. Although Wu and
Curds (1979) mentioned that the number of projections
is highly variable among populations and Jiang et al.
(2013) argued that the number of projections is an intra-
specific difference, nonetheless, all specimens observed
in this study have invariably four projections. Consider-
ing the presence of a peristomial spur and the “polysty-
la-arrangement” of frontoventral cirri, A. leptaspis and A.
magna Kahl, 1932 are very similar to A. hexeris. How-
ever, A. leptaspis has eight (vs. 7) frontoventral cirri and
has more membranelles in the AZM2 (14-21 vs. 10-12)
(Li et al., 2010). Aspidisca magna is larger than A. hex-
eris (50-160 X40-115 in vivo vs. 32-33 X26-29), has
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Fig. 1. Aspidisca dentata in life (A, B) and after protargol impregnation (C, D). A, B, Ventral (A) and dorsal (B) view, showing the body
shape, the prominent peristomial spur (arrow), and the dorsal thorn (arrowhead). C, D, Ventral (C) and dorsal (D) view, showing the anterior
and posterior portion of adoral zone of membranelles, the transverse cirri, and the frontoventral cirri in “polystyla-arrangement”. The arrow
marks the peristomial spur and the arrowhead denotes the dorsal thorn. AZM1, adoral zone of membranells 1; AZM2, adoral zone of mem-
branelles 2; DK1-4, dorsal kineties; FVC, frontoventral cirri; TC, transverse cirri;. Scale bars =10 um.

Fig. 2. Aspidisca hexeris in life (A, B) and after protargol impregnation (C-E). A, B, Ventral (A) and dorsal (B) view, showing the body
shape, the peristomial spur (arrow), and the four small projections (arrowheads) along the left margin. C, Ventral view showing the projec-
tions (arrowheads) and the peristomial spur (arrow) along the left margin. D, E, Ventral (D) and dorsal (E) view, showing the anterior and
posterior portion of adoral zone of membranelles, the frontoventral cirri, the five transverse cirri, and the projections along left margin of
body. AZM1, adoral zone of membranells 1; AZM2, adoral zone of membranelles 2; DK1-4, dorsal kineties; FVC, frontoventral cirri; TC,
transverse cirri. Scale bars =10 pm.

more frontoventral cirri (7-9 vs. invariably 7), and also (Li et al., 2010; Huang et al., 2011; Jiang et al., 2013).
has more membranelles in the AZM2 (15-18 vs. 10-12) Furthermore, both A. dentata and A. hexeris possess
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Fig. 3. Aspidisca polystyla in life (A—-C) and after protargol impregnation (D, E). A, B, Ventral (A) and dorsal (B) view, showing the body
shape, the transverse cirri (arrowheads), and the dorsal ridges (arrows). C, Ventral view showing the transverse cirri, each of which sepa-
rated into two or three parts (arrowheads). D, E, Ventral (D) and dorsal (E) view, showing the anterior and posterior portion of adoral zone
of membranelles and the five transverse cirri. Note the split occurs in the cilia of cirri while the bases are ordinary. AZM1, adoral zone
of membranelles 1; AZM2, adoral zone of membranelles 2; DK1-4, dorsal kineties; FVC, frontoventral cirri; TC, transverse cirri. Scale

bars =10 pm.

the peristomial spur, however, they differ mainly in the
absence (vs. presence) of the projections along the left
margin.

Voucher slides. Three slides with protargol-impregnat-
ed specimens were deposited at the National Marine
Biodiversity Institute of Korean (MABIK PR00044187,
PR00044188, and PR00044189).

3. Aspidisca polystyla Stein, 1859 (Fig. 3)

Material examined. Marine water (salinity 40.0%o,
temperature 11.1°C) collected from Anin Beach, Gang-
dong-myeon, Gangneung-si, Gangwon-do, Korea (37°
44'3"N, 128°59"25"E) on February 28, 2022.

Diagnosis. Size 31-38 X26-28 pm in vivo and 28-
37 X 22-29 um after protargol impregnation (n=8); body
shape broadly rotund; cortex rigid, without the peristomi-
al spur and projections along left margin; AZM1 about 2
pm long invariably with 4 membranelles, AZM?2 about
10 um long after protargol impregnation and with 11-14
membranelles; 7 frontoventral cirri in “polystyla-arrange-
ment”; 5 transverse cirri, (Fig. 3A, C, D), transverse cirrus
1 (Ieftmost) splits into 2 or 3 parts, cirri 2, 3, and 5 usually
split into 2 parts, transverse cirrus 4 consists of one or two
parts; 4 dorsal kineties with 8-9, 8-10, 8-12, and 9-10
dikinetids in dorsal kineties 1-4, respectively (Fig. 3B, E);
cytoplasm colorless; 1 horseshoe-shaped macronucleus,

micronucleus not observed.

Distribution. Italy, Baltic Sea, South Korea.

Remarks. Within the genus Aspidisca, A. polystyla seems
to possess the highest number of transverse cirri. Stein
(1859) reported that A. polystyla has 10-12 transverse
cirri. Other investigations suggest that it has up to 15
transverse cirri (Plough, 1915; Tuffrau, 1964). However,
Kahl (1932) reported that A. polystyla has 5-6 transverse
cirri but it looks like it has higher number of transverse
cirri because each transverse cirrus splits into two or more
parts. According to our observations on the protargol-im-
pregnated specimens of the Korean population (Fig. 3D),
A. polystyla has only five transverse cirri, although it
looks like it has eleven or more in vivo (Fig. 3C), suggest-
ing that the split occurs only in the cilia while the bases
of cirri are ordinary. Other members of genus Aspidisca,
which have seven frontoventral cirri in “polystyla-ar-
rangement” and without the peristomial spur (A. major
(Madsen, 1931) Kahl, 1932, A. steini), can be easily sep-
arated from A. polystyla. Aspidisca major differs from
A. polystyla by the larger body size (60-90 um vs. 31-
38 X 26-28 um) (Kahl, 1932), the ordinary (vs. separated)
transverse, and the two (vs. 1) macronuclear nodules (Wu
and Curds, 1979). Also, the Chinese population of A. stei-
ni is most similar to A. polystyla, but A. steini differs from
A. polystyla by the transverse cirri (the leftmost cirri sepa-
rated into two parts vs. almost all cirri separated into 1-3
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parts) (Wu and Curds, 1979; Song and Wilber, 1997).
Voucher slides. Three slides with protargol-impregnat-
ed specimens were deposited at the National Marine
Biodiversity Institute of Korean (MABIK PR00044191,
PR00044192, and PR00044193).
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